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LE SS “PROBLEMS OF LIFE AND MIND” 


Probisms of Lija and Mind. By George Henry Lewes. 
’ -First Series: The Foundation of & Creed. Vol I. 

(Trubner & Co.) 

[N this volume Mr. Lis apanka in dul aitiactiye; it 

rather conversational way, on a great many philo- 
sophiéal and psychological topics ; but the most striking 
feature of the book is the many announcements of dis- 
coveries and original views to be proved and elaborated 
in future volumes. And the author's opinion that the 
work is of “somewhat ambitious pretensions” is, we 
think, likely to be shared by his readers. 

We are promised a Psychology, but introductory there- 
to Mr, Lewes has produced two volumes (the second is 
now under final revision), in which he aspires to lay the 
Foundation of a Creed. “The great desire of this age is 
for a doctrine which may serve to condense our know- 
ledge, guide our researches, and shape our lives, so that 
Conduct may really be the consequence of Belief.” Per- 
haps there is a general, certainly not a universal, longing 
for something of this kind. The first question is, what is 
to be the fate of this hunger of the soul? ~ Is this longing 
doomed to perish for want of an object? or is it destined 
to be satisfied? Ifso,how? Religion, thinks Mr. Lewes, 
is not to die, but to be transformed. 

According to Mr. Lewes this new Religion, ^ Instead of 
proclaiming the nothingness of this life, the worthlessness 
of human love, and the imbecility of the human mind, 

& will proclaim the supreme importance of this life, the 
supreme value of human love, and the grandeur of the 
human intellect? The first half of this fine sentence is 
entirely negative ; it tells us that the new creed will not 
seek to suppress or degrade human nature, after the man- 
ner imputéd to some of the old religions. This is well, 
and, as it seems to us, sufficient for all that Mr. Lewes, 
so far as we can make out, has in view. 

Before this new doctrine, which is to reconcile the 


claims of Religiorf and *Science, can be established, it B. 
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necessary as a preliminary to transform Metaphysics. 
Accordingly Mr. Lewes has applied himself to this task. 
Defining Metaphysics asthe “ Science of the most general 
conceptions,” to be pursued solely by the method of 
Science, he discards “all inquirles whatever which trans- 
cend the ascertained or ascertainable data of experience,” 
As a name for the province which he thus excludes from 
metaphysics, he suggests the word sue/euifiricr; and as 
metemptrical has much to recommend it, besides its being 
the exact correlative of empirical it will we hope, es- 
tablish itself as a useful addition to the language of philo- 
sophy. Mr. Lewes anticipates very large results from sys- 
tematically keeping in view as a principle of research the 
necessity of clearly and completely eliminating from the 
statement of each problem all metempirical elements. 
Inthelight of this method all mystery, it seems, will vanish 
from the universe, as the shadows of the morning fly before 
therising sun :—“ When rationally stated there is no greater 
mystery in the existence of an external world, or the rela- 
tions between object and subject, than the relation between 
activity and waste in the tissues." For, though as Mr. 
Lewes observes, “it may seem a very bold thing to say,” 
yet he believes and hopes to show that “we not only 
know that an external Not-self exists, —know it with the 
same assurance that we know an internal Self to exist, 
but wealso know the manner in which the two are com- 
bined in Feeling and Thought" Mr. Lewes will certainly 
have philosophised to some purpose if he put us in 
possession of a principle of research that will enable us 
so completely to transcend what at present appears to be 
the highest reach of our powers. One condition of under- 
standing the manner of a combination has hitherto been 
a knowledge of the elements in separation. If we know 
how oxygen and hydrogen combine to form water, it is 
because we know these gases otherwise than combined in 
water. But of the Self and Not-self we know nothing, and 
can never know anything save as feeling and thought. 
In the author's own words,“ all that we can know of the 
external is what we have felt or might feel? Nor do we 
sec at this moment that this criticism would lose its point 
even were we to accept Mr. Lewes's peculiar doctrine of 
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the subject and object. When explaining how men came 
to lose faith.in the reality of the objective, he points ont 
that by dwelling on the fact that the same subject pro- 
duces various sensations at different times, they at last 
“ reversed their primary and instinctive judgment, and 
instead of saying ‘qualities belong to objects, they now 
said, ‘It is we who invest objects with the qualities of our 
feelings)? This he seems to regard as giving an undue 
predominance to the * subjective aspect.” We venture to 
think that it would be more in accordance with the esta- 
blished use of language to describe the error referred to as 
a failure to observe that the sensations varied, not only 
with changes in the object, but also with changes 
in the material organism called our body,—which 
never was the “we” of the philosophers who hold 
that it is we who invest objects with the qualities of our 
feelings. Looked at from this point of view, the’whole 
truth within our reach is simply this, that with the same 
external object and the same bodily condition, the same 
state of consciousness will invariably arise. The pecu- 
lianty of Mr. Lewes's position, if we understand it, is that 
he means by the Self the living body, the “sentient 
organism " as we know 1/, and by the Not-self the external 
surrounding as kaown to us; for his reasoned realism 
forbids him to seek after any deeper reality of things,— 
the absolute is what we see andhear. So far are we, as it 
appears to us, from knowing how the action of external 
forces on the living organism results in /es/ing, that we 
cannot make the very least approach to a conception of 
such athing, Recognising that each feeling is related to 
certain vibrations set up in the nervous structure by the 
action of external agents, which vibrations Mr. Lewes 
describes as expressed by the feeling, this, as faras we 
can see, brings us no nearer to a conception of any sense 
in which “the feeling £y what it expresses "—is the vibra- 
tions. Mr. Lewes will have to say much more than he has 
yet said, before we shall be able to see with him that 
stimuli plus mechanism can ever yield an explanation of 
sensation. 

We regret that our space will not permit us to notice 
any other of the many important topics touched on in this 
volume. The whole demands, and will fully repay, a 
careful reading from every student of these matters. Only 

the first of Mr. Lewes’s problems—the Limitations of 
 Mhowledze—is worked out at full length, the chapter on 
Necessary Truths being perhaps the most interesting. 
In the last chapter Mr. Lewes considers the place of 
sentiment in philosophy. What he bas to show is that 
Sentiment, or Emotion, is one important source of know- 
ledge. But what he says is more likely to impress his 
readers with its power of obscuring vision and obstructing 
research, DOUGLAS A. SPALDING 











* OUR BOOK SHELF 


Report of the Rugby School Natural His Society for 
the year 1873. (Rugby: W. Billington, 1874.) 
Tars Report is on the whole very satisfactory, and the 
tone of the preface exceedingly hopeful. At no-time in 
its past history of seven y the retiring president tells 
us, does the Society seem to him to have contained more 
promising workmen. It ap that 1t has been resolved 
to construct a geological model of the Rugby district, and 
for this ssagss opus many volunteers from the Society 


ave offered their assistance. The appended reports of 

e varjons sectjons are on the whole satisfactory, showing 
that real work js being done. One of the most valuable 
features in the Report for 1873 i$ the number of papers 
which have been MA by the yóung members themselves, 
there being seven printed here in greater or less íuln 
and a number of others mentioned as having been 
at the regular meetings of the Society, One of ehe most 
interesting of the published is one by Mr, H. N. 
Hutchinson On Home-made ElÉctrical Apparatus, showing 
that the author possesses very considerable originality 
and ingenuity. The sopane described was made by 
his brother and himself five years ago, and includes some 
of the most essential parts.oí an electrical 


uipment, the 
cost of the whole not bein i 


more than a few shillings. 
He thus tells us how the cylinder of an electrical machine 
may be manufactured. “ Choose a tall glass jar, such as 
you see in confectioners’ shop-windows. Next get two 
wooden caps turned to fit on to the ends of the cylinder, 
about an inch deep, with projecting pivots. The caps are 
next to be cemented on to the ends of the cylinder. The 
cement is composed of resin, beeswax, red and a 
little plaster of Paria, and must be heated over a slow fire. 
The open end of the cylinder must be first covered over 
with a piece of silk to prevent bits falling in" "Tbeecon- 
ductor was made of deal wood turned to the proper shape 
and covered very smoothly with tinfoil ; the Leyden jars 
were made from ordinary plum jars. We recommend the 
paper with its accompanying sketches to those who can- 
not afford to:buy an electrical apparatus. W. B. Lowe 
describes some carefully made experiments On Cohesion 
of Water at Various Temperatures ; and other by 

upils, evincing considerable power of observation, are— 

n an Excursion of Mr. Wilson's Geological Class to 
Mount Sorrel, by C. M. Kerr; On a Botanical Expedition 
to Princethorpe, by H. W. Trott; On a Geological Expe- 
dition to Atherstone and Nuneaton, by E. Mann; On an 
Entomological Expedition to Frankton Wood, by H. A. 
Bull; and On the Chameleon, by J. S. Beuttler, giving 
an account of the author’s own observations on two speci- 
mens belonging to himself Besides these there are 
several other papers by masters and outsiders ; one of the 
latter is a instructive paper by Mr, R. H. Scott, 
F.R.S., On the Weather. The Report also contains four 
plates by pupil members of the Society. 
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The Surface Zones of the Globe. A Handbook to accom- 

rd iie sand Aart, By Keith Johnston, F.R.G.S. 

ith two Maps and six Illustrations, (W. and A. K. 
Johnston, 1874.) 


THIS little volume will form an interesting and valuable 
addition to our educational man either as a lesson- 
book for pupils or as a handbook for teachers. The 
author divides the surface of the globe into seven great 
zones, and shows that, without considering the particular 
‘species of plants, or the more minute details of the forms 
of natural life which occur in these belts, and which may 
differ in one continent from another, there is a resem- 
blance in character throughout the whole extent of each 
zone, whether of forest, or pasture, or desert, which can- 
not mistaken. Mr. Johnston names these rones as™ 
follows :—1. The Equatonal Forest Region; 2. The 
Equatorial Pasture ds; 3. The Deserts; 4. The 
hie as Pasture Lands; 5. The Temperate Forests ; 
6. The Barren Tundra Regions; 7. The Icy Poler Re- 
gions. He describes in detail the characteristic appear- 
ance and productions of each region, and in doing so 
manages to convey a considerable amount of useful in- 
formation. The manual is intended to accompany a 
large chart of the world on which these surface*zones are 
distinguished, and a minute copy of which forms one of 
the diagrams of the work. Another very curious and 
interesting di is intended to show the surface zones 
on the supposition of a change pf 9o, in the position of 
e 


$ 


May j, 1875) 


NATURE Sho d 





the earth, The coloured illustrations showing the charac- 
teristic appearances of thé various zones are as success- 
ful as anything of the kind we have seen, although, what 
per cannot be avoided in coloured illustrations of 
this kind, there is a little too much of “the light that 
never was on sea or land" upon them. 
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LETTERS TQ THE EDITOR ' 


The Editor does not hold kimself responsible for opisrons expressed 
by hts correspondents, No noita is taken of anonymous 
communications | 

Necessary Truths—Physical and other 
I AM not about to continue a controversy which I regret hav- 
been provoked into by the tations of one who 
De ee the contents of works he erences to review. Reply 
on endlessly. I could not, to much pur- 
; Harvard, who, instead of taking such 
unconsciously-formed mceptions as those r from the 
infinite experiences of muscular tensions and therr effects, pro- 
to exemp unconsciously-formed preconceptions by a 
consciously-form hypothesis concermng the relation be- 
tween weight and motion. Nor should I care to discuss any 
question with my new anonymous assailant ; who, when certain 
examffles given show the ‘‘exact quantitative relations” spoken 
of to be those of direct proportion, describes me as ‘‘intensely 
unmathematical ” because I subsequently use the more general 
expression as equivalent to the more special—which, in the case 
in question, it 1s. 

The tut of my objects in now writing is to remind ‘some 
bystanders, who may from their antecedents be presumed com- 
petent to judge,” that the essential question js not 2 mathematical 
one, but a logical and psychological one, in respect of which I 
am not aware that senior. wranglers, as such, can clam any 

ial competence. Further, even admuttmg the assumption 

t the question is mathematical, I have to warn the reader that 
he will be much misled if he mfers that there are not ''some 
bystanders who may from their antecedents be presumed” wors 

* cémpetent to judge,” who concur in the opinion that the laws 

of motion cannot be demcnstrated experimentally. 

My second object is to mclose, for publication in NATURE, & 


¢ now standing m to be added to future impressions of 
puma 
' First Principles " in er elucid&ton of necessary truths, 
and our apprehenmons of them. 


HERBERT SPENCER 


& growing xp to Hesse at? of necessary truth, merely by the 
ent 


unfolding of the mh intellectual forms and 

“To state the case more specifically :—Before a n 

truth can be known as such, two conditions must be fulfilled. 
There must be à mental structure capable of grasping the terms 
of the proposition and the relation alleged between them ; and 
there must be such defmite and deliberate mental representation 
of these terms as makes possible a clear consciousness of this 
relation. Non-fulfilment of either condition may cause non- 
recognition of the necessity of the truth ; and may even lead to 
acceptance ofits contrary as true. Let us take cases. 

ihe savage who cernat estat the fmgers on one hand, can 
frame no definite thought answering to the statement that 7 and 
5 make 12; still lees can he frame the consciousness that no 
other total { possible. 

“The boy adding up figures inattentrvely, says to himself 


that 7 and 5 make 11; and may repeatedly out & wrong 

result by repeatedly making this error. $ 
“Neither the non-recognition of the truth that 7 and 5 make 
mental 


12, which in the savage results from md 
Rican nop the deri. dus. tu (hio boyi careless mental 
action, that they make 11, leads us to doubt the necessity of the 
elation between these two seperately-existing numbers, and the 
sum they make when exis er. Nor does failure from 
either cause to apprehend the necessity of this relation make us 
hesttate to say, that when its terms are distmctly represented. in 
tho its necessity will be seen; and that apart from any 
multiplied experienses, this nec®ssity becomes cognisable when 
e 


structures and functions are so far developed that groups of 7 and 
5 and 12 can be intellectually grasped. f 

" Manilestly, then, tiero in a recognition of necessary truths, 
as such, which accompanies evolutlon, Along with 
acquirement of more complex faculty and more vivid imagina- 
tion, there comes a power of perceiving to be necessary truths 
what were before not recognised ss truths at all And there 
M Ascending- econo m. (hesa recognitions, Thus a boy 
who has intelligence h to see that things which are equal 
to the same thing are equal to one another, may be unable to see 
that ratios which are severally to certain other ratios, thet 
are unequal to each other, are ves unequal; though to a 
more developed mind this last anom is no less obviously neces- 
sary than the first, 

‘ All this, which holds of logical and mathematical truths, 

holds, with "d terns of physical truths. Thero are 
necessary truths m Physics, for the apprehension of which, 
a developed and disciplined intelligence is chen aaa bore 
such mtelligence arses, not only may there be failure to appre- 
hend the of them, but there may, be range belie in 
their contraries. 
were in this state of incapacity with respect to physical axioms ; 
and the mass of mankind are so shll Various popular notions 
betray inability to form clear ideas of forces and their relations, 
or carelessness in or both, Effects are expected with- 
out causes of” fit kinds ; or effects extremely disproportionate to 
causes are looked for; or causes are sup to end without 
effects, But though many are thus incapable of graspmg physi- 
cal axioms, it no more follows that physical axioms are not 
knowable 2 #rrori by a developed intelligence, than it follows 
that there is no necessity in logical relations becanse many have 
intellects not developed enough to ive the necessity. 

“The ultumate physical tru& of which clear apprehension is 
eventually reached, {s that force can neither arise without an 
equivalent antecedent, nor disappear without an equivalent con- 
sequent, Along with power oí ion there comes recog- 
c E E Mean 
or endmg : the Laws of Thought themselves negative any su 
mental tation, And if it be asked why this intuinon, 
which all physical anoms indirectly imply, and which is postu- 
late m every phymcal experiment, 1s to be taken as anthonitative 
because its ion is inconceivable, the answer is that no argu- 
ment which sets ont to discredit it can do this without logical 
suicide ; since there is no other warrant for asserting the depen- 
dence of an conclusion on its premisses than the inconceivability 
of its on, 


Tia sayy forms of a revised veralon of the chapters 
on Matter, Motion, edi Force, which I have caitean laea 
making for this year pest. When those chapters were written 
and stereotyped in April 1861 (see Preface), the modem doc- 
trines ing Force and its transformation were so imperfectly 
developed, that some of the leading technical words now currently 
used were not introduced. The reorganisation of ‘ First Prin- 
ciples," which I made in 1 pe òf more ey pre- 
senting the general Theory of Evolution, not implicate these 
chapters, and I believe I did not even re-read them : the stereo- 
type es, in common with those of many other chapters, 
with the numberings of pages and sections altered, were used 


afresh, and continue shll to stand as they ori y did. But 
while now defects of statement which it was scarcely 
possible to a thirteen years I find no reason for changing 


the essential conception set fi in those chapters; nor is the 
need for changmg it smggarted to me by those on whose judg- 
ments I have the Teasons for relymg.—H.S. 


Royal Society Soirée 

WITH reference to your account of the Royal Soclety’s soirée 

(NATURE, Yol IX: p. ac Ase moto ctiam that all 

** promised ” concerning the missing pair of birds was 

to deliver them when n for. à "T 

were not sent for, o some conse- 
They were not sent for, owmg mistake, 
May 5 





P. L. SCLATER 





Father Secchi’s Work on the Sun 


WITH great surprise I read in NATURE, vol. ix, p. 390, the 
following note :— 
“ Father Secchi is ppepering at Gauthier Villarg'a second 


p to comparatively recent times, all mankind ` 


"NE NATURE 


edition of his work on the Sun, on an scale. He has 
quoted šo y from Mr. Lockyer's ‘Solar Physics’ that an 
intended trans of this work is abandoned for the present.” 
I have the honour to inform that the complete ori of 
ui second sittin bas ‘beet a the hands of M. ier for 
more than a month, so far as that part which may have some- 
thing in common with Mr. Lockyer's work is concerned, and that 
I iat not seen Mr. Lockyers work until & fortnight ago, when 
I bought it from M. Loescher here in Rome. . Lockyer of 
oourse 18 quoted, but only from his original memoirs, and not 
from his new publicaton, ror in such a manner that his 
publication will render my work useless. 
Rome, March 23 x P. R SECCHI 


[The fo explanation has been sent us by the Paris cor- 
i us yik keon reale to by Father 
Secchi :— 

* T was told by his (P. Secchi's) editor himself, when I spoke 
to him about publahing a French edition of Mr. Lockyer’s 
“Solar Physics,’ the substance of what I have written to you. 
I think that the note I have written is a recommendsahon of 
Father Secchi’s work ; but not so his statement that he did not 


pam ‘Solar Physics’ until it was too late to use it There 
nothing whatever in q "_Ep.] 





Spontaneous Generation Experiments 


Since October 1870 I have, as opportunity offered and other 


work permitted, made a series ag cian bearing on the 
question of spontaneous generation. ey seem to me to tell so 


plein a story that I am anzious to relate it. 
The thoughts which led to the experiments were briefly 
these :— 


presence of living growths in 
finiäs after they have been exposed to a temperatum of dia F. 
and are contained in closed or flasks is rather an indication 
of the imperfection of a method than the proof of a theory ; 


for under like circumstances living s ought either 
always or never to develop; tho conditions being uniform, the 
results should be uniform. 


When the tubes are closed at a blow-pipe flame after boiling, 
steam cannot be escaping from the aperture at the time of actual 
closure, and it is conceivable that in the momentary collapse of 
the contents which then occurs some atuiospheric ak 
organic matter may pass into the tube and invalidate the - 
ment. 

The contained air, if any there be after tho sealing of the 
tubes, must be vastly rarefied, and the ordinary atm con- 
ditions, Se es one ae eee es 
T aitempted to devise an experiment which would be free from 
* these le sources of error; one in which the atmospheric pres- 
sure should be normal, m which the pb structure of the air 
should be unaltered, and in which there should be no chance of or- 
ganic contamination after heating. Further it seemed a good thmg 
to be able to show at the same time and in the same apparatus 
two distinct specimens of the boiled fluid, the one exposed only 
to cleaned sir, the other exposed also to common air; and also 
to use a fluid which would indicate to the naked eye by change 
ot caloun or of caman do of consistence, the time at which 
li made appearance, . 

Tre Mater condition was secured by using fal (for the ides 
on water- 


shape of the capital letter M, with 
the angles; a tube which may be described as having four 
straight legs joined to cach other by two loops on the u side 
and one (jn the lower ; the first leg closed and the last M unen 
and short. 

This tube, so bent, was made very hot, so as to expel as much 
air as possible from ıt ; the open end was then plunged into the 
boiled and filtered urine-sugar fluid, and such a quantity allowed 

the tube as left the first, second, and 
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steam. It was then allowed slowly to cool, so that the first leg 
was about one-third filled ‘with fluid ; and such an amount was 
left in the lower loop as would rise in the second and third legs 
to about the same extent as the tube cooled (and the cooling was 
designedly prolonged) ; sir päsed throogh: the fud m he loe 
loop to fill the space ın the fir-t upper loop, between the two 
masses of fluid, left vacant by the condensation of steam. 

The tube was then hung up, away from direct somight, and 

to the ordinary of tem ure of my study. 

I have been able to describe $utelligibly this very simple 
matter, it will be seen that I had here two portions of the same 
fluid separated from each other; both having been heated to the 
some temperature and both to atmospheric air. 

he condom mere prer y similar with one exception ; in- 
tentiong] and crucial. air in the first upper , to which 





only the fluid in the first leg was exposed, passed 
through and been washed by the id in the lower loop ; and 
ent ot thir loco was c aus skis espdied to the washed eir 


and on the other side to the ordinary atmosphere. 

In experiments with this apparatus the phenomena were, in eight 
cases, as follows :—On the second or third day the fluid in the 
ie peg Cammarata oat eS Mt ign At the, 

of a week, a month, four months, indeed as long as the tube 
was kept, the one continued clear, the other was turbid. At 
the on ot a Hue varying in. diferant ents from 
four days to four months, I tilted over the least drop of the tur- 
bid fluid in the into the clear fluid. in the first leg, whtn at 
once the milkiness , and in a day the whole of the leg fluid 
was turbid also. 

In many cases I examined the two fluids, clear and turbid, 
with a twelfth-inch object-glass, and found Bacteria in the tur-- 
bid fluid ; nothing in the clear fluid. 

Twice I left (once unintentionally, once intentionally) so little 
fluid in the loop that, there being a small a it did not 
fulfil its purpose as a filter and a valve, and in both cases the 
two masses of fluid became turbid at tho samo time. 


In six other iments I used urine; in four instances the 
loop fuid symptoms of patrefactlon, and became turbid 
in four or five days, but the leg fluid clear. On the 


organic growth, but underwent putrefactlon 
to 


both urines putrefied at the 
same time. In one case I hastened the cooling by cold ; in the 
other I left very little fluid in the loop. 

In four I used Dr. Chariton Bastian's tnrnip-cheese 
fluid. In all cases the solution was milky when made ; twice it 
was filteredfand twiee unfiltered, and in all cases, when examined 
by the microscopo after the lapse of some days or weeks, the 
fluid in both leg and loop contamed organic growth. 

The r on urine and urine-sugar fluid show, in my 


view, bo positively and negatively, that thero is something in 
the ordinary air which is a necessary condition of the orlgm ot 
organic growth in these liquids. 


organic growth, and the fluid in contact with washed air is still 

unchanged. 

M cy hae L a TPO SR fluids are seen to grow 
at the same time from imperfect washing of the air, by 

reason of tao rapid cooling or too scanty a supply of fud for 

the washing. 

The experiments with Dr, Bastian’s turnip-cheese fluid were 
for some time a to me, and made me fesr that there was 
an undetected in my other i But now it is 
clear that the contradiction us only apparent. Dr. Burdon San- 
derson has shown that this fluid contains within itself the ele- 
ments of organic growth which are not destroyed at 212° F., 
m teppersture at which my experiments wero necessarily con- 

I am anxious not to press these experiments unduly, but they 
seem to me to range ves unequivocally in opposition to 


the theory of spontaneous generation ; ‘althongh they touch no 
great extent of the subject. e 
That the ing in the ordi air necessary for the 


of organic growth in the fluids used is & gaseous impurity of the 
air is supported by no fact of which Jam aware; but whether 
it be living organised or dead unorganised matter, these 
experiments do not or attempt io explain. i 

e LEONARD W, SEDGWICK 
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, The Fertilisation of Fumarlacess 


IT was with great pleasure and interest that I read the com- 
munications from Mr. Darwin and Dr. Hermann Muller in 
NATURE, vol. ix. p. 460, 

It so happens that, since writing the note on the tardy and 
apparently useless assumption of colour by Aymara ca 
fata var. palliatfie:a, Y have chanced to see the flowers of this 
plant visiged, on two occasions, by a bee in the daytime. 

This insect was, on both occasions, I believe, a mason-bee, 
and certainly neither a hive eor a humble bee, and, as it com 
fined i» attentions to this one bis Ae fumitory, and was 

d for some time at its work, I 2 favourable oppor- 
tunity of watching the mode of operation. 

The bee ranged from plaut to plant, but, in case, would 
only alight on and suck those flowers which, though still white, 

assumed the horizontal position, these flowers alone affording 
2 comfortable landing- for the insect. 

The bee then clasped the lower part of the tube with its feet, 
and prized open the flower by thrusting its sheathed proboscis 
underneath upper petal, when the tube split lengthwise, and 

ped widely open, the style and stamens ri up and emerging 
from the cap formed by e ioner petals, much as they co from 

e keel in many papi lonaceous flowers, and rubbing against the 
underside of the bee’s body. 

I may observe that it is y in the short perlod during 
which the flower mamtams itself in the horizontal tion that 
the efnission of pollen takes place, and this coincidence of the 

lant bidding for the visits of insects at that particular moment 
im much the appearance of adaptation. 
But an examination of the flowers certainly shows that they 


me ca e of self-ferthsation, and Dr. Hermann Muller tells us 
that Dr. Hildebrand states that this is habitually the case.in 
F. capreolata. 


I t that I am only acquainted with Dr. Hildebrand's 
through a review which ap in the Bwletin of the 
Eobidtd Botanique de France, where but few of the details are 
given. 


I have not paid special attention to the structure and habits of 
the Fwevariaces, and I am therefore unable to say whether the 
plant to which I have alluded is commonly visited by sects in 
the daytime, or whether, as Mr. Darwin suggests, its flowers, 
the nearly white colour of which would render them peculiarly 


conspicuous in the dusk, may not prove especially attractive to 
moths and other night-flies. ` 
While watching the bee whose operations are described above, 


I noted with interest that 1t confined its attention exclusively to 
plants of this single variety of fumitory, winding its way through 
flowering masses of other fumitories and weeds. 

In the same way a honey-bee, at the same 
exc'usrvely visited the wild mignonette 
pasung by the fumitoiies, marigolds, &c. 

J. TRAHERNE MOGGRIDGE 

Maison Gastaldy, Mentone, April 20 


ALLOW me shortly to resume the different views which have 
been in your columns, as giving a ble explana- 
tion ae e fact that the flowers o ES tore attain their 
brightest colouring when the time for fertilisation has passed, and 
to point out the o ons indispensable to be made, iù order 
to ascertain which of the proposed views is right I. It i 

ble that nocturnal Lepidoptera are the fert Of the 
\tory ; 1n this case it would be most probeble that the pale 
colour of its flowers has been acquired by natural selection, pale 
flowers being most conspicuous in the dusk. 2. Diurnal insects 
may be the jertilisers, and the pale hue may be sufficiently con- 
icuous o1 even more attractive for them than the brighter one. In 

this case, also, the former must be considered as acquired by natural 
sclection ; the latter, on the contrary, as in the first case, merely as 
the result of chemical processes. 3. Under the same supposition of 
dinrnal insects being the fertilisers, it is possible that the older 
flowers, by their bnghter hue, serve to attract insects to the younger 
and paler ones ; m this case the bright hue of the older flowers may 
be looked upon as acquired under the influence of natural selec- 
ton, the pale colour of the ger flowers at the same time 
being rm 4. Itis p that self-ferblisation hs the rule 
with the flowers of this fumitory, and that crosa-fertllisation by 
insects takes place only very exceptionally ; in this case not only, 
as in No. 3, the paler colour, but also the brighter one would be 
nearly independent of the influence of natural selection. In 
order to decide definitely which of these views is right, it is 


t on a later day, 
Bite), 


to watch 
to ascertain what kind of fe 
In cese diurnal insects should prove by direct observation 
to be the fertilisers, it would he: poe to decide whether 
supposition 2 or 3 is correct, by removing from many imens 
older flower as soon as its colour begins to grow brighter, 
and by observing whether these specimens or those with older 
and brighter flowers ae more frequently visited by insects, 

It would be a great pleasure to me to make these observations, 
but I do not know whence seeds of Freonaria pallidifora can be 
obtained. Perhaps some reader of this letter may be good 
enough to give me information on this point. 

Li t, April 28 HERMANN MULLER 


Mz. CoMBEZ's suggestion (vol. ix. p. 484) that the coloured 
flowers of Fivoraria attract msects to the uncoloured ones is very 1n- 
ingenious. Supposing that they are cross-fertilised, the case of 
Ponsatia is very t, and ıs enforced by that of Dale- 
champea, also euphorbiaceous, in which the bracts, a beautiful rose 
colour before fertilisation, gradually assume afterwards the same 
green hue as the foli when ihe bnght colour is no longer 
needed. The chemical changes that take place in the flower at 
and after the penod of its complete expanuon must necessanly 
be complex, as well as varied in different cases. Rapid oxidation 
is probably one very effective egent in producing them, but the 
results will necessarily depend on what is operated upon, 
Hibiscus mutabilis is white in the morning, deep red by night. 
Species of Lantana, like Myosotis versicolor, pass ed a 
w series of colours as they expand, On the other hand all the 
beautiful species of Franciscea rapidly lose the tints with which 
their flowers and become nearly white. The final stages in 
the life of all the of the flower which are not accessory to the 
formation of the fruit are more ér less processes of decay, and there 
is no absolute law that these should always be accompanied by in- 
conspicuous or displeasing tints. The white flowersof Calanthe 
veratrrfolia blacken wie they are unused ; poni other hand, 
according to Kingsley, the crimson flowers of Cour: ia- 
nensis turn blue when toin, as the pulp of the fruit dir p bd 
to do on to the alr. In the same way some fongi ex- 
hibit when bruised striking tints which yet can be of no service 
to them. Aguricus g changes from snow-vrhite to blood- 
red wherever it is touched, and the white flesh of Balans cyaser- 
cens when broken changes instantly to the ‘‘most beautiful arure 
blue.” 

In fact if a chemical change is set up—if it produces a change 
of tint at all—it must somer:mes produce a pleasing one ; that it 
should do so is not necessarily advantageous to the plant, though 
open to be taken advantage of by it. 

W. T. THISELTON DYER 





Fertilisation of Corydalis claviculata 


WiTH to the flowers of Corydalis c/aviculata (of the dir- 
covery ofjwhich species m this neigh5oarhood I have sent amote {to 
the Fexrsal of Botany), I think Mr. Bennett (vol. ix. p. ) will 
Pnd his suspicion that the styles may have been broken ofi in dis- 
secting to be correct. This may easily be shown by floating off 
in water the pe‘als, &c., of a withered flower, in which the pro- 
cets of fertilisation has been completed, when the style vul be 
seen adhermg to the , tho the gentlest touch will be 
sufficient to separate zt. Inthe bud the anthers cover the stig- 
ma, but at the time of maturity the latter projects slightly, so 
that it}would be first touched by tho probóstis of an insect, I 
suspect that it is also slightly protogynons, though self-fertilisa- 
tion may probebly be of frequent occurrence. The manner in 
which the style is embraced by the stamens and petals protects 
it from too rough a shock from the struggles of insects in the 
narrow entrance to the flower, I have not, however, observed 
them to visit it. W. E. Harr 


Kilderry, co. Donegal, April 28 





Lakes with two Outfalls 


SIKCE writing my letter of April 24, with which I forwarded 
a copy of the new Ordnance map of Arran, I have received 
other copies from Mr. Stanford, showing, as I presume, that 
the early copies of General Sir H. James's admirable work have 
been revised. For, besides the elaborate system of contour lines, 
which did not appear in the first copies, Ave ontlets are given to 
Loch-ns-Davie, instead of one only. So that, as to the ‘matter 
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of fact” touching the new Inch Ordnance map, Mr. Christie and 
I are both right. Thatis, he has a copy to show for his aser- 
tion; I have one to show for mine, But the great question is 
not what is the ‘matter of fact” aa touching ma but what is 
the matter of fact ın nature; and I assert -ng-Davie 
has but one outlet, to the south, to Glen Iorsa My words in 
the Atheneum are—'' The water-parting is a few yards to the 
north of the loch, I should gress at the spot where a heap of 
stones sanda a y lately thrown up;” and fiom there 
there is a alight trickling iw/æ¥ to the loch. I ended my letter 
thus— Most reader of the Athenaeum, go take a tourist 
- ticket to Glasgow from Euston Square. Then a lovely mma in è 

Clyde steamer to Arran, and 71 or Jj." &y I repeat 
S C de ‘í gracious es M NATUR, for assuredly 
there is no arguing as to a ‘‘ matter of fact." 

As a matter of opinion, I do not think that any quantity of 
rain could turn the northern inlet into an outlet, That is, I 
think that at the soutbern end there is room to emit any over- 
flow before the northein end could be flooded. Mr. Christe 
seems to suppose a constant double outlet. Dr. Bryce, more 
modest, ps claims this in ‘winter and wet summers” (3rd 
edition, p. 3), or '' when it rises about eighteen inches above its 
level in s weather” (p. 130). 

Alresford, May 1 GEORGE GREENWOOD 

I OBSERVE that e correspondence has been going on in the 
columns of NATURE on the subject of lakes with double out- 
lets. It may mterest your readers to learn that some glaciers 
afford instances of the same phenomenon. One of the most 
remarkable of these is the Glacier d’Arsine, in the old French 

rovince of Dauphiné (now the Département des Hautes Alpes). 
This glacier is broad and short; its moraines are extraordinarily 
large, It ends just on tho watejshed between the Romanche 
Guizanne, and consequently streams flow from it in both 
directions, On one side, the stream forms & branch of the 
Romanche, which fall into the Drac, the united stream entermg 
the Isère below Grenoble. On the other mde, the stream flows 
down to the Guizanne, which, after recetving the Clairde near 
Briançon, assumes the name of the Durance, and falls into the 
Rhone below Avignon. This watershed is & prolongation of 
that over which the ficent route impériále ( ificent in 
int of of scenery) bios Col du Lautaret has 
een carri Thus glacier is y visited, though the 
above-mentioned phenomenon has beet die bane Per- 
haps some of your readers can supply the names of other 
laciers which present a similar phenomenon. I need only add 
these observations were made during personal vimts to the 
Glacier d’Arsine on July 15 and 17, 1873. 
Exeter College, Oxford W. A. B. COOLIDGE 





Trees “Pierced” by other Trees 

THE natural phenomenon of one tree within another is very 
frequently witnessed ın India in the case of the “pipal” (vulg. 
ebd) and the pelmyra, The first instance w. drew my 
attention to it was one in which a very large specimen of the 
former with a stem some 4ft thick was surmounted by a 
towering palm which seemed to grow out of, and in continuation 
of, the solid trunk at a hei t of about 30 ft, and rose to a 
height of 30 to 40 ft. more. speak from recollection only. An 
amicable dispute took place between two natives, of whom I 
i about it—both strangers to the localty—the one 
declining that the palm grew up saside the tree from the ground, 
and the other that it grew upon it. S uently I saw numbers 
of others ine egr and recognised the fact that the fig grows 
u b the side of the palm and gradually encloses it, 80 com- 
ple as to defy exammation of the resul trunk. The tree 
that I speak of was by far the most remar of the 
kind, and therefore I give its locality. It is a little south of the 
town of Kodangal, ın the Hyderabad country, .77 40' E, 
lat. 17° 6 N. * Ne HEL 

May 5 

COLONEL GaxxwwooD's solution of the beech-tres pierced 
by a thorn plant is undoubtedly correct. The New Forest 

ords 


mor familiar exam 

uniting ; ıt is not unusual to a 

runners which cross each other at intervals of a fow in 
readers’ attention to the spas- 


than twenty leaves, will be in full leaf a week or ten days before 
the buds have generally burst. G. H. E. 

IN reference to this subject I many years ago met with an 
instance of a birch growing out of the fork of an oak. 

The trunk of the oak at perhaps 8 ft. or 9 ft. from the ground 
divided into two large arms from between which a birch sprung. 
The oak was of very considerable age but apparently was not 
hollow (of this, however, Iam not positive).  Theebirch was 
perhaps 12 ft. or 14 ft. high. PP’. 


The Antipathy of Spiders to the Wood of the Spanish 
Chestnut 

CAN any of your readers establish the truth of the following 
assertion? Spiders’ webs are never found upon beams from the 
Spanish or sweet chestnut tree, even when the timber is several 
centuries old. The keeper of the ruins of Beaulieu Abbey, in 
Hampshire, asserts that this is a fact, and the of the 
Abbey, where beams of S chestnut are used, are free from 
the invasion of spiders. attention was drawn to this four 
years ago, and since then his observations have not thrown any 


doubt upon its accuracy. 
Birkenhead, April 23 G. IL H. e 








FLOWERS OF THE PRIMROSE DESTROYED 
BY BIRDS ° 


E have received several additional letters on 

this subject, the important statements in which 

we have brought together hee; in continuation of last 
week's article (vol. ix. p. 509). 

Prof. Newton of Cambridge, in reference to Prof. 

Thiselton Dyer’s letter of last week, writes as follows :— 


Allow me to remark that the observation of Gilbert White 
(quoted by Prof Dyer in NATURE, vol. ix., p. 509) respecting the 
bird said to ‘sip the liquor which stands in the nectanum” of 
the crown-imperial, has not, so far as I know, been confirmed 

anyone else. Yielding -tonno man in, kiy guae tror: in 

te’s wonderful accuracy, I think that here we ought to 

our belief, cantion being perhaps the more needed, since, 

as beem poite out by several of his editors, it is almost 

certain that bird he saw was not the bird he supposed it 
to be. E 


Major E. R. Festing writes :— 

A month ago I sw a caged hen ballfmch that would treat 
any tity of primroses which were given to her in precisely the 
way descnbed by Darwin in NATURE, vol ix p. 482, She 
gave one mip only to each flower, not again touching the re- 
mains of it, which fell to the floor of the cage. 

My expenence in to keep a garden in London 
some years ago was, that the yellow crocus flowers were always 
destroyed by the sparrows as soon as they come into full bloom, 
no doubt with the same object as the finches have m destroying 
primioses. I do not remember that the purple or white flowers 
suffered in the same way. 


A correspondent, dating from Exeter College, Oxford, 
writes as follows :— 
* Your aiticle on the destruction of primroses brought to my 
mind several facts which came under my notice lately in a manse- 
garden in the south of Scotland. Under a cherry-treo the 
ground was thi lanted with primioses, all the floweis of 
which were pick y the sparrows. As not only was this 
cherry-tree in flower at the time, but there was also a good show 
of flower on the various other fruit-trees in the garden, in this 
instance, at least, the flowers of the fruit-trees seem not to have 
exercised a scperior attraction. . 


Again, I myself saw that the work was done by ws. 
Another water in your article if any other besides 
have been seen to use flowers in nest-building ? 


In this same manse-garden, some weeks ago, I watched some 
ackdaws bunly plucking and carrying to their nests in a neigh- 
Baring chimocy the Jetra flowers and salka of a yariegaied 
form of the common GZekema hedera 7 

Mr. J. Southwell states that in his garden in the 
suburbs of Norwich, the yellow crocuses are yearly 
destroyed by sparrows. He says :— 

Formerly I have seen these nfschiefous birds pulling 


Cha. 


" 


“a number of primrose floweis in her 


f 
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the petals in pieces and scattering them on the ground, 
to enable them to reach the nectary, which is situated 
about an a level with the soil; bat of lere they have 
Cen eee die peanti tube smf- 
clently to extract the nectar, leaving the bloom uninjured but 
fallen over as though killed by severe frost. The primroses have 
hitherto escaped, but this for the first time the sperrows 


have the blooms of a cherry- bruizng the n 

bete den mandibles, and pasta. the blossom 
from the foot-stalk close to calyx. That tn cases this is 
the work of sparrows I have ample rtunities of obsery- 


. Some years & border of stock which was in 
fall bloom peared mysteriously to De growing thinner every 
day. I acci entally saw from a window the sparrows y 
engaged in up the plants, which they could only do by 
ge emen, and flying off with them to form their nests. This 

till the whole were carried away. The fact of the sparrows 
having altered their form of attack on the crocuses, going direct 
to the nectary instead of pulling the flowers to pieces, would 
seem to indicate that the habit is acquired, and not inherited ; it 
also appears, so far as I can learn, to be an increasing habit with 


e 

Mr. A. F. Buxton, of Cambridge, has frequently ob- 
served the same fact about primroses in a wood near 
Ware. He says:— 

I cOuld give no satisfactory explanation of the phenomenon, 
if it were not that I have noticed the propensity of tame ball- 
finches to act in the same way towards flowers, 

Toses. In the wood I speak of, bullünches are E 
whether or not they are the only birds which act thus I am of 
course unable to decide. 


Mr. W. E. Hart, of Kilderry, co. Donegal, states that 
the primroses there suffer much every spring in the man- 
ner described by Mr. Darwin. The cowslips and oxlips 
are seldom, if ever, touched. Mr. Hart says :— 


The blame is commonly laid upon the chaffinch, though I 
have only been able to gather circumstantial evidence against tt. 
T have uently disturbed both cheffinches and greenfinches 
from beds, and found the cut-off flowers strewn about. 
One’ tells me that she once saw a thrush deliberately cut off 
en, turning each time 
to stare defiantly at her. Another has frequently seen hedge- 
sparrows do so. Thus it appears that several species 
of birds have acquired the same habit. 


J. M. M. has cultivated polyanthuses at Sidmouth, 
South Devon, for seven or eight years and each year 
they have been more or less destroyed by birds, as de- 
scribed by Mr, Darwin, She does not remember to have 
noticed it tll she came to Sidmouth. The wild prim- 
roses suffer also, but not, she thinks, to any great extent, 
though they are abundant in the neighbourhood, 

Another correspondent, writing from Poplar, informs 
us that many years ago he became aware of the 
fact that flowers containing nectar are attacked by 
some small animal; having had a bed of crocuses 
in his garden, the flowers of which were morning, 
after morning destroyed by, he believes, the sharp 
bils of the ows. He, however, suggests that mice 
frequently might have been the depredators, “as last year,” 
he says, “ they destroyed all pe r ded in my greenhouse. 

ey are just able to reach su owers as the crocus 
and primrose, and they are very hard up at the early 
season when these delights appear." 

M. T. M. mentions, “on the authority of a good ob- 
server,” that the flowers of the laburnum are sometimes 
utilised in nest-building by suburban sparrows, whose de- 
stiuctive habits in the matter of crocuses,” he says, “are 
only too well known to suburban gardeners.” 

Mr. C. H. Beasley, of Liverpool, writes, that he had a 
canary some years ago which was particularly fond of prim- 
roses, and always bit them in the manner described by 


Mr. Darwin, usually leaving everything but the part con- 
Twin, y KA .pa f 


taning the honey untouched As this peculianty was 
exhibited by a domesticated bird, he thinks it highly pro- 
bable that t was Inherited. P 


THE LECTURES AT THE ZOOLOGICAL 
SOCIETY'S GARDENS 
. III. 

ME SCLATER commenced'his fifth and concluding 

lecture on the g phical distribution of the 
mammalia, by impressing ihe importance of precise defi- 
nition of the exact localities from which zoological speci- 
mens are obtained. He showed that by er careful 
collecting, new animals, even of considerable size, most 
probably remain'to be dece Sd considering that a ioa 
viously unknown rhinoceros and a fresh genus of deer 
had been made known within the last three years. 

The importance of the geographical distribution of the 
larger divisions of the mammalia is well illustrated in the 
case of the Bassaris of Mexico, an animal supposed for a 
long time to belong to the civet cats, which are peculiar 
to the Ethiopian and Indian regions, but now known in 
its internal structure to agree with the racoons, which are 
typically, American forms. So also the so-called musk 

eer are often said to inhabit northern Asia, India, and 
Africa, but there is only a single species of the true musk 
deer, which is from northern Asia, whilst the Tragulidze 
(with which it has been erroneously united) form quite an 
ind dent p, found in India and Africa, 
€ facts given in the preceding lectures suggest the 
estion as to how the world may be most naturally 
ivided according to the distribution of the animal lfe 
upon it, which is part of the great problem of the distri- 
bution of organic life generally ; and it is evident that all 
preat deductions made froth any one core must in the 
ng run correspond with those from o groups. 

t the outset it is evident that the ordinary geographi- 
cal divisions of the world do not hold. Europe must be 
combined with the northern part of Asia, and also with 
Africa north of the Atlas Mountains, In the same way 
central America and part of Mexico have to be included 
with South America, Taking the division of the mam- 
malia into Monodelphs, Didelphs, and Ornithodelphs, the 
peculiarities of their distribution are very instructive : 
dividing the surface of the earth into four major divisions 
—I. Arctogæa, or North Land; a. Dendrogea, or Tree 
Land ; 1 Antarctogea, or South Land ; and Orsithogaa, 
or Bird : 


Arctogza is divisible into four minor regions—(a) the 
Palearctic, (8) the Ethiopian, with the Lemurian sub- 
region of Madagascar, (7) he Indian, and (8) the Nearctic. 
The Palæarctic region possesses few characteristic families 
and genera. Its boundaries, as are those of all regions 
except when sea-bound, are ill-defined; Palestine, for 
example, is doubtful Quadrumana are almost entirely 
absent; RAtnopithecus, a Thibetan form, belonging, 

parently, to the ion. The genera A lurus and 

abra are characteristic forms, Bears are mostly con- 
fined to it, some being, however, found in North America 
and one in South America. Amon the Ungulata, the genus 
Eguus is more truly Palearctic than otherwise, and Cervi 
are abundant. 

The Ethiopian on embraces Africa south of the 
Sahara. The genera Troglodytes, Colobus, Cercopithecus, 
and Cynocephalus are characteristic, as are Hyæn 
Proteles, Lycaon, Hippopotamus, Camelopardus, an 
others. Madagascar forms a well-marked sub-region, 
containing no antelo nor cats, but Lemur, Chiromys, 
and Cryptoprocta, It is the true home of the lion, 

The Indian region extends along Southern Asia to 
Wallaces line in the Malay Archi elago. The only 
ruminant animal in the Indian Archi o is the peculiar 
Anoa *331C0T HIS. 

The Nearctic region is very much like the Palmarctic. 
Castor, Gulo, and Lynx are common to the two, Taxidea, 
Procyon, and Antilocapra are characteristic, whilst Di- 
delphys has entered from the south. 

The Neotropical region (Dendrogea) possesses great 
individuality, Cebus, Hepale, Icticyon, Nasua, and 
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Ceitoleptes being characteristic. Hystricide abound, 
and Ruminants are very badly ted, only lamas, 
peccaries, and tapirs being foun Sloths, armadillos, 
and opossums are not found elsewhere, and there are 
no frugivorous bats, Insectivores, Viverrid, nor elephants. 
The West India Islands form a well-marked (Antillean) 
sub-region, possessing Solenodon, aad amc Rodents, 

he Australian region, includin ustralia and the 
Malay Archipelago up to Wallace's iine (or Antarctogaa) 
Mun e by the presence of the Monotremes and 
‘Marsupials. Lastly New Zealand (Orzifhogwma) has no 
Mammals at all except two Bats. 

Mr. Sclater, in conclusion, explained the different 
answers which had been given to the question: Why are 
animals thus distributed? showing that the Darwinian 
hypothesis is a key to the whole ahat rendering quite 
simple most of those difficulties which were previously 
insurmountable. 


e 





CAMPHOR 


"THE camphor of commerce, it is well known, is the 
produce of Camphora officinarum Nees., a tree of 
China and Japan. To obtain it the wood is cut up into 
pieces and boiled in water, when the camphor is de- 
sited. It is afterwards putified by sublimation, and 
Rother refined after its arrival in this country. Immense 
quanties of this article are imported from Singapore, 
and though so valuable in European commerce, in Suma- 
tra and Borneo a much higher value is put upon that 
known as Sumatra camphol, which is obtained from 
Dryobalanops aromatica Gaert. (D. camphora Coll.), which 
does not come to this country as an article of trade. 
Besides these there is a third kind of camphor, known in 
China as Ngai camphor; this, in point of value, stands 
between the ordinary commercial article and the Malayan 
or Sumatra camphor. Its botanical source has for a long 
.time been dou , but it has generally been attributed to 
an unknown species of Artemisia, Mr. D. Hanbury, 
however, who has done so much in clearing up doubts on 
the botany of many of our important articles of trade, 
more especially in relation to sags has recently, in a 
er read ore the Pharmaceutical Society, identified 
the plant with Blumea balsamifera D.C. Itis a tall, her- 
paceous plant, and has long been known for the powerful 
smell of camphor emitted from the leaves when bruised. 
It is common in Assam and Burma, and indeed through- 
out the Indian islands. 
The materials from which Mr. Hanbury has been en- 
abled to solve the problem of the origin of this peculiar 
camphor were sent him from Canton, and consisted of a 
Ram branch of the plant, and specimens of the cam- 
hor itself. These specimens, he says, “ represented two 
orms of the mA one a perfectly colourless 
crystalline substance, in flattish pieces as much as an 
inch in length ;" the other, which was sent as crude cam- 
phor, was a crystalline powder of a dirty white colour, 
mixed with some fragments of vegetable tissue. “The 
purer sample has an odour scarcely distinguishable from 
that of ordinary camphor ; but the odour of the other is 
perceptibly contaminated with a smell like that of worm- 
wood." “this camphor, though seldom seen in this coun- 
try, was at one tune nea her to be brought into com- 
_ merce, one hundred poun of it having been made in 
Calcutta. Itis used in the East, bcth in medicine and 
in the manufacture of the scented Chinese inks. It 1s 
stated that “about 15,000 dols. (3,000/.) worth is annually 
tited from Canton to Shanghai and Ningpo, whence 
jt Ands its way to the ink-factories of Wei-chau and other 
places.” ] : 
Though it is now proved that B. balsamifera is the 
ielding the bulk of Ngai camphor, it 13 not 1m- 
le that some other plants lend their aid, for the 
ears, applied to several belonging 
mposite. JoBN R. JACKSON 


plant 
proba 
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THE “SPAR CAVES” OF THE NORTH BRIDGE, 


EDINBURGH 
T North Bridge, which the deep valley lying 
between the Old and New Towns of Edinburgh, 


was built upwards of a hundred years ago, andpits huge 
arches must be familiar to all who have entered Edin- 
burgh from the south by raiMway, the terminus for the 
main southern lines being situated just below. Between 
the arches of the bridge and the roadway above are a num- . 
ber of chambers or vaults which have not been opened, till 
recently, since the bridge was built. In carrying out the 
operations necessary forthe widening of the now too narrow 
bri these vaulted chambers have been opened up, and 
one of them has been visited by Prof. Geikie, who, ina 
communication to the Scotsman, describes the wonderful 
sights be saw. 

u The chamber we examined,” he says, “was about 
eight or ten feet broad, and varied in height according tg 
the rise and fall of the floor over the arch underneath, the 
floor coming sometimes so near the roof that we needed 
to stoop low to get through. From the vaulted ceiling, 
and especially Pod the joints of the masonry, hung 
hundreds of *stalactites'—delicate spar icicles of snowy 
whiteness, In many cases they reached to the floor, 
forming slender thread-like pillars, In making our way 
we were under the necessity of brushing down many of 
these pendant masses. Now and then we seemed to be 
marching through a, grove of white and brittle canes, 
The longest entire one we could see measured rather 
more than six feet in length. Usually they were slim 
stalks somewhat like thick and not very well-made 
tobacco-pipes, but towards the sides of the vaults they 
became thicker and stronger, one which we carried off 
measuring about four feet in length, and as stout as an 
ordinary walking-stick. The same material as that 
forming the stalactites spread in ribbed sheets down the 
sides of the vault. The floor, too, was dotted all over with 
little monticules of the same snow-white yea mE spar. 

“A more illustative example of a stalactitic cavern 
could not be found, The whole process was laid open 
before us in all its stages. Along the joints of the 
masonry overhead could be seen here and there a drop 
of clear water ready to fall. At other places the drop 
hung by the end of a tiny white stone icicle, to which-it 
was adding its own minute contribution as it evaporated. 
From the mere rudimentary stumps the stalactites could 
be traced of all lengths until they were found firmly 
united to the spar billocks on the floor. Every one of 
these hillocks, too, lay directly beneath the drip, catchin 
the remainder of the stone dissolved 1n the dropping an 
evaporating water. In every case the stalactites were 
tubes; even the thickest of them, though it had under- 
gone t changes from deposit on its outer surface, re- 
ned nevertheless, its bore. Usually there hung a clear 
water-drop from the end of the stalk, ready to descend 
upon its white stony mound beneath. : 

“So far, except for the undisturbed perfection of the 
whole, there was nothing which may not be seen under 
many an old vault But what astonished me most was 
the evidence of a continuous growth and destruction of 
these slum stalks of stone during an actually known 
period In a great many cases toc httle ‘stalagmite ’ 
mounds were each surmounted by a short slender stalk, 
as the Calton Hill is by Nelson’s monument, There 
could be no doubt that these monumental-looking 
objects were merely the lower ends of once-con- 
tinuous stalactite ps And indeed, searching 
round the mound could usually find ents of 
the broken column imbedded in the growing stalag- 


mite. What had broken them? Perhaps a heavy 

omnibus meag overhead, or a laden lo or & 

deftly-fired royal salute. Anyhow, for*a hun yearş 
e 
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this delicate tapestry has been hanging and growing, and 
breaking and growing again, quietly in darkness, beneath 
the grind of our carriage wheels, and yet high in air, with 
the stream of human life flowing underneathit too. Alike 
in the pendant stalks, on the walls, and in the mounds 
‘on the floor, the prevailing colour of the stalline in- 
crustation is pure white. ese caves in middle air have 
peony up from the contamination from town smoke. 
Now and then, however, the dnpping water has come 
upon soluble iron as well as lime. Hence the mounds on 
the floor are sometimes curiously coloured yellow, brown, 
and red. 

* As the bridge is built of eandstone, wholly or almost 
wholly free from lime, it is evident that the material 
which has converted these vaults into such picturesque 
caverns has been derived from the mortar. All rain- 
water, as is well known, takes up a little carbonic acid 
from the air, and of that acid there is in the air of a town 
usually more than the normal’ proportion.  Filteri 
through the masonry, it dissolves the lime, carrying it 
gownward in solution, and, if made to halt and evaporate, 

epositing it again in the form of the white crystalline 
substance which we call s It would be a curious 
question for the architect how long his masonry could 
resis this action. Certainly, in spite of what these vaults 
in the North Bridge reveal, the masonry of that structure 
is to all appearance as solid and firm as ever. It is ervi- 
dently impossible, however, that the mortar, if necessary 
at all, can be piecemeal removed without in the end 
causing the destruction of a building.” 





REPORT OF PROF. PARKERS HUNTERIAN 
LECTURES “ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 


SKULL" * 
III. 


N the types already considered, the exo-skeleton con- 
sists of small placoid scales having the structure of 
teeth, and imbedded in the skim, but being uii prd 
irrelative to the true cartilaginous endo-skeleton. In the 
group of fishes which form so perfect a mean between 
these Elamobranchs and the osseous fish—the Ganoids— 
the body is covered with close-set $ ganoid" scales, 
which consist of two layers a d one of bone 
(dermostosis) and a superficial one of enamel, covered 
only by a thi in of epidermis, In the head these 
es pass insensibly into a set of bones in close relation 
with the chondro-cranium, and having the connections, 
positions, &c. which characterise the roofing-bones of one 
of the higher skulls (parietals, frontals, nasals, &c.). In 
many cases these bones are so deeply imbedded in the 
subcutaneous tissue as to deserve the name rather of par- 
ostoses than of dermostoses, but are always easily removed 
by maceration or boiling. They are evidently of ah 
entirely different nature to another series found in the 
same skulls, butin intimate connection with the cartilage, 
and only separable by its entire destruction. These last 
are ossifications of the chondro-cranium, and are often 
spoken of as "cartilage-bones;? the former kind have 
only a secondary relation to the primordial skull, and are 
known as * membrane-bones.” 

In the osseous fish both these varieties of bone appear, 
but the investing or membrane-bones are all true paros- 
toses developed in the deeper subcutaneous tissue, and 
the place of the ganoid dermostoses is taken by cycloid 
or ctenoid scales. Still the insensible gradation between 
scales apd skull-bones is very apparent : along the side of 
the trunk passes a series er eis tubular or grooved 
bones containing mucous glands and known as the 
“lateral line series ;” these, on reaching the head, branch 


1 Contigued frem rol ix p. 468. 
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out so as to produce a tree-like arrangement instead of a 
single row, and the burrowing is now, not in a se of 
modified scales, but in true cranial bones, some belou r g 
to the opercular apparatus, some to the series above an 
below the eye. 

IV.—Skull of the Salmon (Salmo salar)—In the 
Teleostean the investing bones attain a greater deve- 
lopment than in any other p, and, in the descrip- 
tion of the salmon’s skull, will be considered before the 
cartilage-bones which they overlie, and from which they 
come away with 


insignificant situated just above the nasal sacs the. 
nasals (Na). All these are well known from their occur- 
rence in the higher animals; but the bone marked S.Eth 


(super-ethmoid), which lies between the nasals and over 
the cartilage separating the olfactory organs, is peculiar 
to certain. osseous fishes. 

Above the is a small bone, known as the 
supra-orbital (S.Or), and below and at its sides 
a chain of bones, deeply excavated by slime-glands, 
the sub-orbitals (Sb.Or); the most anterior of these 
(Lch) seems to answer to the | bone of 
the higher animals. The gape of the mouth, in- 
stead of being formed, asin the shark and ray, by the 
naked ine and Meckelian caitlages, is 
bounded entirely by membrane-bones, three in the upper 
jaw, the pre-maxilla (Pmx), maxilla (Mx), and malar or 
Juri (Ju), and one in the lower, ensheathing Meckel's 

the dentary (D). The maxilla, unlike that of 
most typical Teleosteans is dentigerous, and takes a large 
share in the formation of the gape. Immediately below 
the angle of the lower jaw is situated a small bone, the 


sagar (Ang). 
wo Mas t parostoses occur on the under sur- 
face of the where they clamp and strengthen the 


cartilage ; these are the vomer (Fig. 8, Vo), which bearsa 
few teeth, and the para-sphenoid (Pa.S), the enormous 
development of which is so characteristic of the bony 
Ichthyspsida. 

Lastly there are the bones supporting the gill-cover, or 
0 um proper, and branchiostegal membrane, each of 
which has its own set of ipsus loka Sagas d In the 
first set are included the opercular (Op), sub-opercular 
(S.Op), pre-opercular (P.Op), and inter-opercular oe ; 
in the second, the branchiostegal rays (Bra.R). he 
operculars are also divisible into two categories ; two of 
them—the pre- and inter-opercular—are developed in the 
fold of skin ing from the mandibular arch, which 
covers the XT Qiu only in the embryo) between it 
and the hyoid-(Fig. 1, p. 425, Ty.Eu), while the remaining 
two belong in like manner to the operculum of the hyoid 
arch covering the branchial slits (Fig. 1, Cl). The pre- 
opercular is interesting as being the homologue of the 
lower part of the pd pires ae the inter- 
opercular as tin e c, the two mem- 
trade developed casilicuiions of the complex temporal 
bone of human anatomy. The branchiostegal rays are 
flat sabre-like bones, twelve in number, attached to the 
hinder edge of the hyoid apparatus. Yn most Teleostei 
these bones are seven slender terete rays, the four up; er of 
which are attached to the outer and the three lower to 
the inner side of the hyoid. At the point where the 
branchiostegal membranes of opposite sides meet below 
the throat a median ossification is developed in the sub- 
cutaneous tissue ; this is the so-called uro-hyal, or basi- 
branchiostegal (B.Brs). 


IO 


NATURE. 


[May 7, 1874 





When all the foregoing bones are stripped off, the 
salmon's skull is far more comparable than in its perfect 
state with that of an Elamobranch, being reduced to the 
chondro-cranium, a cartilaginous structure, with certain 
endogenous ossifications, but retaining to & remarkable 
extent the characters of a "primo skull” A side 
view of the chondro-cranium is shown in Fig. 9: viewed 
from above it presents, like that of the ray, expanded 
sense capsules, and a narrowed inter-orbital region ; the 
walls of the brain-case are, however, much thicker, and 
its cavity relatively smaller than in the preceding type 
(see Fig. 8); the rostrum also is short, and the roof of the 
skull or tegmen cranii produced into a strong ridge 
(culmen cranii). The end of the snout divides into two 
short processes (hypo-trabeculars, H.Tr) on each of 
which two labial cartilages are borne (14, 19). 

The bones developed in the chondro-cranium of the 
salmon very rarely come together so as to form sutures, 
but are usually separated by considerable tracts of carti- 
lage orsynchondroses. Ankylosis only takes place in the 
case of a single pair of bones—the orbito-sphenoids— 
which are fused together in the mid-line, so as to form a 
structure not unlike the “girdle-bone” of the frog. 





+ D = 
Fia 7—Sholl of Salmon Pa, parietal, Fr, fronthl; Na, nesal, S Eth, 
supra-othmoidal , S Or, ha restive , Sb Or, eub-orbitals ; Lch, lachry- 
mal; Pmx, pre-mavilla , X 


The hinder or occipital d du of the skull is ossified 
by four bones, which surround the foramen magnum, and 
together form the “occipital segment ;” these are the 
basi-occipital (Figs. 8 and 9, B.O) below, the exoccipitals 
d at the sides, and the supra-occipitals (S O) above. 

e first: of these bears a concave surface or condyle 
(O.C) for articulation with the first vertebra, the e 
between the two being filled up with the remains of the 
notochord, The auditory capsules are strengthened by no 
less than. five bones: the prootic (Pr.O) formed in the 
anterior part of the capsule; the opisthotic (Op.O) over 
the ampulla, and the epiotic (Ep.O) over the arch of the 
posterior semicircular canal; the pterotic (Pt.O) over 
the arch and ampulla of the horizon and the 
sphenotic (Sp.O) over the ampulla of the anterior canal. 
The tics of opposite sides meet in the mid-line 
(Fi By and form a brides of bone on the base of the 
skull, in front of the basi-occipital Anterior to this 
* prootic bridge,” and sompen E the basis cranii, is a 
small bone, Y-shaped in section, the basi-sphenoid (B.S), 
which, curiously enough, has no cartilaginous predecessor, 


but is ossified directly from membrane. Above this bone, 
and in front of the sphenotic, the ali-sphenoids (As) are 
found in the side-walls of the brain-case, and, together 
with the basi-sphenoid below and the parietals above, form 


the “ parietal ent” of the skul The “frontal 
segment ” has no basal element, the pre-sphenoid being 
bsent, but its side-pieces are 


a ted by the co- 
sese orbito-sphenoids (O.S) 


Theonly ing bone 


in the skull proper is the large lateral ethmoid (L.Eth), 
which occurs immediately behigd the depression for the 
nasal sac (Na). ` 

Certain very constant relations exist between these 
bones and the cranial nerves. The trigeminal (V.), for 
instance, always determines the prootic, as its third divi- 
sion makes its exit just in front of that b 


one, or, in other 





para-sphenold ; Vo, 


oO al ucia o ae aoe te O 

vomer; B ; OK. ; Pr. d ord: BS 
besi aphened Ax shrqpucnaid  & arin sphoncl .C, occipiral 
condyle, 11, P, ae) et: m.n.c, mddlo nasal cavity; e.t f, 
ethmo-trabocular 


words, between the anterior boundary of the auditory 


capsule and the parietal segment. The glosso-pharyngeal 
and vagus (IX. and X.) in like manner lmit the posterior 
boundary of the ear capsule, passing out either between 
itand the exoccipital, or through the front part of the 
latter. The optic nerve (II.) passes between the parietal 
and frontal segments, usually being bounded in front Uu 
the orbito-sphenoid, and ind by the oibito-sphenoid. 
In the salmon a bar of bone grows across the trigeminal 
notch of the prootic, so that part of the nerve passes 
through à complete foramen. 

An interesting instance of the retention of embryonic. 
characters is seen in the slit marked e.t.f in the sectional 
view, Fig. 8. This is a fissure in the otherwise solid 
ca running forwards for a shoit distance from the 
lower anterior angle of the orbito-sphenoid, and indicating 





Fira. g.— Skull of Salmon, with investing bones and fac'al arches removed 
oO, , Sp O, sphenotc ; L.Eth, lateral ohmod; HT:, 


the lme of separation between the trabecular portion of 
the skull and the part produced by the chondrification of 
its originally membranous walls ; this structure is called 
the ethmo-trabecular fissure. In front of and above this 
fissure is a large cavity (m.n.c) filled with fat, and open- 
ing on the surface of the chondro-cranium eath the 
supra-ethmoidal bone ; there is no doubt that this seem- 
ingly useless space represents the single nasal chamber 
of the lamprey or hag. . 

The structure of the facial arches, and the chief points 
in the development of the salmon’s skull, |will be con- 
sidered in the next p 
(Lo be congenned,)} 
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THE COMING TRANSIT OF VENUS* 
III. : 

pte previos articles various methods have been in- 

i by means of which we may discover the scale 
upon which the plan of the solar system is drawn. The 
last article concluded by illustrating the nature of the 
methods of employing a transit of Venus, as proposed by 
Halley. *It wil be noticed that this method can be 
utilised in the way there indicated only when Venus 


Fi: 


preparations which have actually been made for observing 
the transit of 1874 will be described; and the difficulties 


encountered in kind of observation enumerated. 
Let the reader now examine Fig, 11 and pay icular 
attention to the description of t and he thus be 


enabled better to understand what follows, The earth, 
Venus, and the sun are here represented in their relative 
positions ; and hnes are drawn to show the directions in 
which two observers at'opposite sides of the earth will see 


tou) ee Eq 
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nearly across the diameter of the sun. Halley, in 
[aem oce his calculations upon erroneous data, was 
led to conclude that this would be the casein 1761. In 
this he erred, and another slight but important mistake 
having been made ın his calculations, it followed that at 
Potons Bay, his northern station, the transit was in- 
visible. 

The present article will be devoted to a description of 
the methods to be employed in the coming transit for de- 
termining the solar parallax, In subsequent articles the 
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Venus upon the solar disc, It follows from this that an 
observer on the southern portion of the earth will sec 
Venus trace a path DEF upon the sun's disc farther 
north than the path A B C which a northern observer on 
the earth sees it trace. Now Venus will be thrce times 
as far from the sun as from fhe earth on that date From 
this it follows that the distance between the two lines 
ABCand DEF will be three times as great as the dis- 
tance NS. But the distance NS upon the earth can be 
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easily found out. Suppose it to be 6,000 miles. In that 
case the distance between ABC and DEF is known to 
be 18,000 miles. But it needs no demonstration to con- 
vince us that if we have a distance of 18,000 miles mea- 
sured out for us upon the sun’s surface ne can determine 
the distance of the sun from the earth. 


^ Continued from vol. rx. pe 489 
e *. s 
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Now the apparent distance between the two lines ADC 
and DE F is the least observed distances between Venus’ 
centre and the sun’s during the transit. Z/ then, we can 
measure accurately the least distance between cendres 
of Venus and the sun, at two stations suitably chosen, ae 
can deterining the suns distance. 

There are three methods by meang of which this may 
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-þe effected; the photographic method, the heliometric 
method, and.the method of durations, We shall consider 
these in order. 7 

I. The Photographic Method.—It is easy to see that by 

- continuing during the transit to take photographs of the 
sun, in which Venus will be represented as a black spot, 
these photographs may be so combined as to indicate 

- definitely the t path of Venus as seen at these two 
"stations, This method is looked forward to with much 
int because it is the first time that photography has 
been extensively employed in delicate ad agar mea- 
surements. It is not geHttlly khöwn how extteiiely 
acçurate a means of obsetvation photogtdphy i& We 

owe much to Mr. De la Rue, whose sucte’s ih the appli- 
cation of photography to fablunoiy has been unequ 
for having given us a clear accotiht of what has 

. been done in this way.* e method has been employed 
in America to measure the distances betweeh double stars. 
The double star is phorgrs hes ahd the distance is after- 
wards measured as accutátely,as possible. Prof. Bond 
finds that" the probable errdt bf such a ineasüremeht is 
0072 or } of the probabl& etrot of à similar measure 
made with a filar microifi ds estitlated by Struve. 
Photographic pictures of the sun were for many years 
daily taken at Kew, and it was found that an extremely 
accurate imeasure of the sun’s diameter could thus be 

: made. Ifthe lens of a common telescope were used to 
produce an image of the sun upon the sensitive plate 
‘the picture would be too small for accurate measurement. 
Hence a special instrument called a photoheliograph must 
be devised to give an icture upon the sensitive 
plate. Two-perfectly distinct kinds of instruments are 

_ to be used for this purpose, the one English, the other 

American, Mr. D er under the superintendence 
of Mr. De la Rue, constru photoheli bs for the 
‘English and Russian expeditions, In these instruments 
the image of the sun produced in the focus of an ordi- 
nary telescope is enlarged by a special arrangement so as 
to give a picture of the sun about four inches in diameter. 
This instrument, based upon the principle of the Kew 
photoheliograph, is very perfect in its results and con- 
venient.in practice, It is mounted equatorially so 
as to follow the motion of the sun. The sensitive 

which is prepared in an adjoining room, can bé readily 
inserted and exposed. The intensity of direct solar light 
is so great that special means are n to give a 

' short enough exposure. Before a photograph is taken a 
sliding shutter ın the interior of the instrumeht cuts off 
all light from the sensitive plate, This shuttet is held in 
its place by a cotton thread. So soon as this thread is 
cut, a strong spring draws down the shutter, in, which 
is a slit about To of an inch wide. The time taken by 
this slit to pase over any part of the sun's image is the 


whole interval i or an exposure. 

The other od of obtaining a large picture of the 
sun is by employing a lens of great focal This 
method was originally proposed by Mr. Ru of 


New York, and will be employed by the dep ea and 
also by Lord Lindsay in his observations at the Mau- 
ritius. The focal length of the lens is forty feet. Buta 
telescope of such dimensions could not be conveniently 
mounted in the ordinary way. To overcome this, a side- 
rostat similar to the one o ally constructed by M: 
- Foucault for the O of Paris is employed. This 
instrument consists of a plane mirror so mounted as to 
` gend the sun’s rays ue in the same horizontal - 
tion. In the path of these rays, and close to the side- 
rostat the lens is placed, and at a distance of forty feet an 
i e of the sun about four inches in diameter is 
produced. At this place a window is arranged in the 
photographer's hut, and by means of this arrangement the 
photographer need never leave his dark room. After pre- 
‘© Address to the Mathembtioal and Physical Section of the British Asso- 
ciation, Brighton, 1872. 





:1s required, vit; the least. di 


paring a plate he places it in position at the window ; 
when exposure has been made he may remove the plate 
and develop it- . : i ‘ 
Considerable advantage is likely to accrue to the 
employment of dry plates, which will. diminish the 
labour of the photographer. Researches upon this 
matter have been und by Prof. Vögel, in Holstein, 
Col. Smysloff, at Wilna, and by Capt. Abney, at &hatham. 
The employment of a dry process prevents all danger 
from the shrinking of the collofion- Herr Paschen * 
and Mr: De la Rue have made experiments upon this 
poiht The latter gentleman finds that ‘all shrinkages 
také place int the thickness of the film, so that the mea- 
surements would not be affected by it, But the.more 
convenient plate process is undoubtedly safer, Judg- 
ing from the ished by Mr. De la Rue, this pho- 
nL method will results of the utmost value. 

L The Heliomitric Meatkod—The exact measurement 
of the distances of the edges of Venus from opposite ' 
edges of the sun would enable u$ easily to determine what 
i nce between the centreg 
of the sun and planet. But the MEO HIM 
means are useless in meastirements of thi itude. 


"To obviate this, a special instrument, called a heliometer, 


will be employed by the Germans and Russians, and by 
Lord Lindsay. This instrument was origi invented 
for measuring the diameter of the sun. e object-glass 
OF a comman ee d M aaan a 
circles. A screw adj ent allows us to slip one-half 
of the Jens past the other one along their line of Junction ;° 
a fine scale measures this displacement, "When the two 
halves of this object glass are relatively displaced, two. 
images of the sun are seen overlapping. e distance 
between the two images is proportional to the relative 
displacement of the two halves of the object-glass. This 
instrument has been brought to a state of great ion 
by Mr. Repshold, of Hamburg. It isa very troublesome 
instrument to manipulate, and the corrections due to the 
influence of temperature are extremely difficult to apply. 
Yet with great care there is little doubt that very accurate 
meakürements can be made. The nature of the measure- 
ments required to obtain the distance between the centres 
of Venus and the sun will readily be understood. , The 
method has béen most ably discussed by Lord Lindsay 
and Mr. Gill in the Monthly Notices of the R.A.S, 
November 1872 At the same time it is difficult to con- 
ceive that this direct method will give results of equal 
value with the methods hereafter described. In fact, an 
Opposition of Mars would be to ace en 
good results ; for the distance of Mars from a star 
can be more accurately observed with a micrometer than 
the distance between the centres of Venus and the sun ; 
anda number of observations could be made. 

. III. Zhe Method of Durafion.—Yhe third method of 
determining the least distance between the centres of the 
gun and Venus is less direct than either of the p i 
methods; but it has stood the test of a previous tal 
and we cannot say but that it will be more satisfactory 
than the other methods in the coming transit The 
method of duration closely resembles the method origi- 
nally Pre by eA The durátion of the transit, 
us vi from two distinct stations, is accurately deter- 
mined. But the difference in this duration is affected by 
choosing stations upon a different system. Nevertheless 
this method is frequently called Halley's method. His 
method consisted in choosing two stations, so that during 
the transit the one should moving eastward and the 
other westward. It is further essential for success that 
Venus should nearly along the diameter of the sun. 
In the method employed last century, the twe stations 
were chosen—the one far north, and the other far south, 
On referring to Fig. 11 it will be seen that in each case 
Venus appears to pass along a chord of the sun. But in 


* Astronemischs NacBrickten, 1872, lyxur. 16. 
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the one case this chord is farther from the sun's centre, 
and ently shorter than the other. The duration 
of the transit, so far as this effect is concerned, is directly 
i a a to the length of the chord traced out by 

enus. Thus from observation we obtain the lengths of 
these chords ; and by geometry we can deduce the least 
distance between the centres of the sun and Venus at 
each of tfhe two stations, and hence we can determine the 
sun's ax. Fig. 12 ill this point very clearly. 
The duration is determined by two distinct observations 
made at each station, the internal contact at ingress and 
the internal contact at The time of an internal 
contact is the time at which Venus appears to be just 
wholly within the sun's disc. These two times must be 
accurately determined ; they will be separated by an 
interval of nearly four hours, Fig. 12 represents the illumi- 
nated hemispheres of the globe at the time of ingress and 
at the time of egress IT in 1874. At either of 
these epochs the sun be visible from every place 
marked onthe corresponding map. The sun will be verti- 
@al at the place occupying the centre of the map; at all 
stations near the edges of the map the sun gt that 
time be near the horizon, The point from which the 





henomenon will be first observed is there indicated, and 
Tenis the point at which it is last seen. Straight lines 
are drawn across each map, and the hours marked upon 
them indicate the time at which the phenomenon will be 
seen, 
Fig. 13, taken from Lockyer’s “Popular Astronomy,” 
shows the same facts for the transit of 1882. 
Take now the case of two particular stations. At some 
int on the east coast of China the ingress is accelerated 
y minutes, but at the same point the egress 1s retarded 
minutes; consequently the duration of the transit is 
ened 13 minutes, Again, at Kerguelen’s Island the 
ingress is retarded Io minutes, while the egress is accele- 
rated 5 minutes. Here then the duration of the transit 
is shortened 15 minutes, The difference in duration as 
observed from these two stations will therefore be about 
28 minutes, These maps have no pretension to great 
accuracy. They are calculated upon a certain assump- 
tion as to the value of the solar parallax which 18 pro- 
bably not far from the truth. 
In 1761 considerable ions were made for ob- 
serving the transit of Venus fn this manner. The English 
were represented by Messrs, Mason and Dixon at the 
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Cape of Good Hope, and the French by the celebrated 
Pingré at the island of Rodriguez. A host of observers 
watched the phenomenon from northern regions. Unfor- 
tunately at scarcely a single station was the transit seem 
completely. Hence the method of durations was inap- 
plicable, and another, originally proposed by De l'Isle,* 
came into use. This takes advantage of the fact that the 
ingress will take place later when seen from some parts 
of the earth dau lom other as explained above ; 
so with the egress of the planet from the sun's disc. 
Hence, if the absolute time of contact of Venus with the 
sun's edge at in or at be observed at two 
places suitably chosen, the difference in time will bea 
measure of Venus's 

The method of De I'Isle will perhaps be better under- 
stood by looking upon the orbit of Venus as & vast pro- 
tractor for measuring small angles. Venus passes rela- 
tively to the earth round the sun, that is through 360° in 
584 days, From this it follows that she passes over 1^5 
1n one minute of time. Now conceive two straight lines 
to be drawn from the sun’s edge, the one to the Sandwich 


* Histoire dol Acad? dos Sciences, p. 112. 


Islands, where the ingress is most accelerated, and thc 
other to Kerguelen's Island, where it 1s most retarded. 
Venus passes across these two lines like the radial arm of 
a protractor. The observed difference in the time of 
observing the phenomenon at these two stations will be 
about 21 minutes Of this about 11 minutes is due to the 
fact that the Sandwich Islands are north of Kerguelen's 
Island, as before explained; the remaining 10 minutes 
or so will be a measure of the angle between the two lines 
drawn from the sun's edge to the two stations, Since 
Venus passes over 17°5 in I minute, I0 minutes gives us 
15" for the effect of parallax looked at in thig light. 

It is a comparativel y easy matter to set one’s clock ac- 
‘curately to local time by astronomical observations, But 
it is a matter of considerable difficulty for an observer in 
Kerguelen’s Island to set his clock accurately to the local 
time of the Sandwich Islands, or vice wversf. Conse- 
quently there will be some difficulty in determining the 
absolute difference of time of contact as observed at these 
two stations, The difficulty simply consists in determin- 
ing the longitude accurately. This is a matter Hmon 
a long series of astronomical observations even now ; sti 
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more go in 1761. Such observations were then wanti 
Hence the application of this method was not success 
and results of that transit were 

Not daunted by the comparative failure that attempt, 
the astronomers of last century made vigorous efforts to 
make the transit of 1761 successful The transit of 1761 
was utilised in so far as it pointed out the difficulties in 
this kind of observation and gave them an approximate 
value of the sun's parallax to help them in choosing the 
most advantageous stations from which to observe the 
next transit. 

Halley had no con when he proposed this kind 
of observation, of the dificulies atending it The diff- 
, culty chiefly consists in determining aca the exact 
instant when the contact seems to take place. The values 
ierra bane] been deduced from the observations of last 


ecially of the year 1761, have varied con- 

. Sidek to the mode of reducing the observa- 
tions, us in mes Lalande * found, from the observa- 

. tions of Pi 9"4 for the solar parallax, while 
MANET found from the work of Mason and Dixon 


Short] made it 8'65 ; Wargentin, 81 to 8*3. 
ERE EUR: that the diflerences were y due to 
an error in the longitude of Rodriguez. question 
will be capable of further discussion after this year, as 
Rodriguez is one of the stations chosen by the X i 
from which to observe the coming transit. 

Since the observers are likely to differ considerably in 
the manner in which they observe the contact, and since 
it is difficult for us to be sure that all observers have really 
actually noted the same phf*nomenon, photography is 
once more b t toouraid. Sometime ago M. Janssen 
proposed a method for determining by the aid of photo- 
graphy the exact instant of contact. The value of his 

od was immediately and steps have been 
taken to utilise it. The od consists essentially in 
exposing different parts | of a prepared photographic plate 
in succession to the sun’s lig ne so as to photograph that 
ortlon of the sun's limb at which the planet is visible. 
By the aid of no very complicated mechanism a circular 
plate is so that sixty different portions of its 
surface near the erence are successively brought 
into position, and exposed to the action of the sun’s rays. 
The plate completes a revolution once in a minute, so that 
raat is phs are taken at intervals of one second. 
A person who is observing with a Ei e can easily 
give a signal to commence these photographic operations 
at the propertime, Thus one of the phot are will be 
sure to give us an indication of the time of true contact. 
Furthermore each one of the photographs taken at one 
station can be compared with a corresponding one taken 
at another station, so as to give us a means of deducing 
the sun’s parallax, The advantages of this method are 
enormous, The uncertainty which exists with respect to 
eye observations i is in aerat measure due to fluctuations 
arising from tremors in nstruments, and variations in 
the density of the intervening air. In "the photographic 
method, means have been taken to avoid these tremors 
as far as possible; and the instantaneous manner in 
which the photographs are taken will reduce these un- 
certainties to a minimum, 

Various suggestions have been made as to the possi- 
- bility of observing the exact time of the external contact 
by using a spectroscope ina beautiful manner onginally 
executed by Mr. Lockyer and M. Janssen for observing 
the solar protuberances, Father Secchi has, in a very 
able memoir, pointed out a way by means of which this 
can be done ; M. Zollner has likewise pointed out the 
advantages of this method. 

The observation of external contact is doubtless very 
useful as supplementary to the internal contact, The 


chief difficulty consists in the uncertainty of fixing the. 


* Phi wr dues P 647. 
t Tid., p S48. i 
Zach. Corrosp. tL, 1819, p. 357. 
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telescope in the proper jon dager Bas as catch the exact 

int of the sun’s limb. culty would certainly 

to a large extent obviated j^ the P of the 

enious adjustible ring-slit devised by 
c Wan we belies Don eae tested, with T 
factory results. It is much to be regretted that more 
observations to test its utility have not been made; as 
on this account i: is not likely to be employé in the 
co transit. 

We have now completed the geometrical examination 
of the nature of the observations on the transit of Venus, 
by means of which the sun’s parallax will be deduced. 
The complete examination of the question, including 
analytical methods, cannot be here dwelt upon. Anyone 
who is interested in this should consult the valuable work 
“Tes de Vénus sur le disque Solaire,” by M. 
Edmond du Bois, lately published, in which the theore- 
tical part of the question is very fully investigated. 

RECAPITULATION.—Before leaving the technical view 
of the matter it will be well to recapitulate what has 
hitherto been stated. 

I. We know the selative dimensions of the solar system 
accurately ; but we do not know the scale. 

2. The determination of the distance of the earth from 
the sun or from any of the planets, at a fixed date, fixes 
the scale. 

3 This may be determined (1) by the aid of a transit 
of Venus ; (2) by ano tion of Mars; (3) by a know- 
ledge of the veloci Prete combined with observations 
of eclipses of Jupiter's satellites ; (4) by the velocity of 

ht and the constant of aberration ; ; (5) by the calculated 

ects of the sun's disturbance upon the lunar motions. 
4. A transit of Venus may be utilised :— 

(a) By the determination of times of contact at dif- 
ferent stations, combined with & knowledge 
of the longitudes of these stations, 

(B) By determining the least distance between the 
centres of the sun and Venus during the 

transit, observed from different stations, 

5. This last determination may be made by either of 
these methods :— 

B The Photographic Method. 
2 
3 

NOTES 


The Heliometric Method. 
The Method of Durations. 
è GEORGE FORBES 

THE Board of Trinity College, Dublin, have appointed R. Ball, 
LL.D., F.R.S., to be Royal Astronomer of Ireland, on the 
foundation of Dr. Andrews. The announcement of this appoint- 
ment will be received with every satisfaction, as Dr. Ball has 
already, while actmg as assistant to Lord Rosse, distinguished 
himself as a practical observer, We feel sure he will not forget 
fb profit, or omit to allow astronomical science to profit too, by 
the excellently appointed observatory at his command. This 
vacates the chalr of Applied Mathematics in the Royal College 
of Science, Dublin. 


AT a moeting of the donors of the Yorkshire College of 
Sdence (see NATURE, vol. ix. p. 157) held at Leeds last Thurs- 
day, the conshtution of the College was agreed upon, and a board 
of governors elected. The sum required to establish a College 
of Sdence in any way woithy of Yorkshire would be 60,000/,, 
of which only about 25,000. has as yet been collected. With 
this sum, however, we are glad to seo that it has been resolved to 
make a start, and we have no doubt that when the practical, 
benefits of the institution become evident there wit be little 
difficulty from lack of funds, We trust with Lord F. Caven- 
dish thal, ere long, the instituticn just organised will occupy in 
Yorkshire a position similar to that occupied by Owens Collego 
in Lancashire, Several speakers referfed tothe fact that tn the 
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practice] applications of Science Britain is being distanced by 
Germany and other countnes, and that the only means by which 
we can hope to compete with foreign rivals is the spread of 
scientific education. It is hoped that, before the close of the 
year, a staff of thoroughly competent professors will be giving 
their lectures in Leeds. 


Tux Zhnual general meeting of the Iron and Steel Institute 
commenced yesterday in the rooms of the Institution of Civil 
Engineers, unde: the presidency of Mr. Lowthian Bell, F.R.S. 


THE Port Louis Overland Commercial Gaxette (Mauritius) 
of Aprl 4 contains the report of a violent cyclone which em- 
braced Mauritius in its sweep on March 27 and 28. Indications 
of the approaching hurricane were observed on the 22nd ina 
falling barometer and a gradually rising wind, which incieased 
until it reached its height on the two days mentioned. Its 
greatest force was 11 (Beaufort scale), and the barometer sank 

E low as 28 566 at 3.30 P.ar. on the 28th. The mischief done 
to the growing canes was not nesrly so great as wes antici- 
pated, though in several places conmderable damage has been 
sustained. Shopsin many pats of Port Louis were closed, and 
on the 27th two of the local newspapers did not appear. The 
town itself presented a very sad appearance after the storm was 
over, the roofs and d@rrs of fallen houses and dependencies, and 
broken trees innumerable, partially obstructing all but the main 
streets, The cellars of a great many houses were inundated, 
and & certain amount of valuable goods has been destroyed. 
There were very few houses in the upper part of the town but 
were more or less injured ; verandahs, kitchens, stables, gates, 
pplings, and such like light constructions having been blown 
down by the hundreds. The museum at the Royal College was 
unroofed, but the curiosities it contained have received no 
damage. The suburbs of the town were devastated, most of 
the smaller wooden houses, huts, and camps having disappeared. 
As was unfortunately to be expected, many lives were lost. 


THE Royal Academy of Belgium proposes the following sub- 
jects for prizes to be awarded in 1875 :—(1) To examine and 
discuss on the bass of new experiments, the perturbing causes 
which influence the determination of the electromotive force and 
the internal resistance of an element of the glectric pile : to esti- 
mate 1n numbers these two quantities fo. some of the principel 
piles. (2) To show the present state of our knowledge on the 
relations of heat to the development of phanerogamous plants, 
particularly ın respect to the periodic phenomena of vegetation ; 
and, in this connection, to discuss the value of dynamical infin- 
ence and of solar heat upon the evolution of plante (3) To 
make experiments on the development of the ZWea/a. (4) To 
show by-new researches the composition and relations of albume- 
nold substances. (5) To describe the coal system of the basin of 
Lidge. Each prize consists of a gold medal, of the value “of 
1,000 francs for subjects (4) and (5), and of 600 fiancs for the 
first three subjects. The papers may be written in Latin, French, 
or German, and must be sent to the Secretary of the Academy 
before August 1, 1875. 


ON Saturday last the extensive works for the manufacture of 
telegraphic cables, belonging to the Messrs. Siemens, at Charlton, 
were thrown open to a select party of visitors, among whom 
were Lord Bury, Lord Rosse, Baron de Reuter, Professors 
Abel, Maxwell, Odling, Tyndall, and Williamson, Sir Charles 
Wheatstone, Mr. C. F. Varley, and Messrs. Culley and Preece, 
' ofthe Engineering Department of the Postal Telegraph Service. 
These works comprise nearly every branch of telegraphic manu- 
facture, but public interest becomes mainly centred on that part 
of the operations connected with the manufacture of submarine 
cables The Fagadsy-pthe new ship to be employed in laying 
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the direct United States cable, and the property of Messrs. 
Siemens— is undoubtedly a novelty in cable ships. It is aniron 
ship of 5,000 tons register, but equal to carrying a gross burden 
of nearly 6,500 tons, She is 360 ft. long, 37 ft deep, and has a 
breadth of beam of 52 ft. Her capacity for cable storage is 
immense, consisting of three tanks, two of which are 45 ft. in 
diameter, the other 37 ft. in diameter, and each 27 ft. deep. 
Five thousand tons of cable can be thus stowed away, and it is 
calculated that this will be equal to about 1,500 miles of the 
cable, which is now being taken on board. 


Mr. Henry WiLLETT, F.G.S., has published another letter 
in reference to the Sub-Weslden Exploration, He says :—'' We 
have now run through about 400 ft. of Kimmeridge clay. Nearly 
every inch contains numerous foam] shells in various stages of 
growth, each of which has been boin, has grown, and died. 
Onur little 2-fnch column has contained several thousands There 
is no reason to doubt that this bed of clay extends uninter- 
ruptedly beneath Brighton, Chichester, Southampton, Sussex, 
Hempshire, and Dorsetshire, to Kimmeridge on the west, and 
beneath Hastings and the English Channel to the Boulonnas 
district in France, and that throughout the whole of this vast 
area, the same conditions of birth, hfe, and denth have existed.” 


A TELEGRAM from Aden to Vienna announces the death of 
Richard Brenner, the celebrated African traveller, which took 
place at Zanzibar on March 22, 


IN x pamphlet on ‘‘ Agricultural Schools ani Experimental 
Farms" (Blackwood), Mr. David Milne Home points out very 
forcibly how immensely far behind all the rest of the world is 
this country, so far as the teaching and practice of scientific 
agriculture is concerned. For many years, in Germany and 
Austria, institutions supported by the state have been at work, 
not only for giving those who intend to follow agnculture as a 
vocation a thorough education in the scientific pnnciples of that 
art, but also for scientific education in the principles and 
materiel of agriculture in all its branches. Other contineninl 
countries are following the example of Germany and Austria, 
and, more recently, numerous institutions of similar kind, 
partly aided by Government, have been established on the best 
models in the United States. The consequence is that Britan 
is being out-distanced in a department which used to be deemed 
peculiarly British ; and the only means by which she can regain 
nnd keep her place as an agricultural country w by getting 
Government to take the initiative. in founding agricultural 
institutions similar to those of the countries we have named. 
“ Every civilised country except Britain,” Mr. Milne Home tells 
us, ‘‘has its Minister of Agriculture, to look after and promote 
its agricultural interests.” 


M. GAUTHIER VILLARS will publish very shortly the roth 
volume of the '' Annals of the Observatory.” This is almost 
exclusvely occupied with a paper by M. Leverrier On the 
Mutual Actions of Jupiter and Saturn ; a paper by MM. Wolf 
and André, On the black drop, has been reprinted from 
Memoirs of the Academy, and annexed to it. Tome XI. contains 
a paper On a special theory of Jupiter and Saturn, and secular 
inequalities ; ıt will also be published very shortly. Tome XII. 
is nearly all printed ; it contains the tables of Jupiter, reduced 
from M, Leverers theory. All the numerfcal results weie 
obtained at the Bureau de Calculs of the Observatory. The 
positions of Jupiter were taken from these for 1878 and 1879, 
and sent to Mr. Hind for publication in the Nautica Almanac, 
Tt will contain also a paper by M. Rayet, On Magnetical Obser- 
vations, which have been taken at the Observatory durmg these 
last two centurles. 


THE Times New South Wales Correspondent writes that an 
explanation of the fate of the lost Australian explorer Leichhardt 


) 
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has-been offered, which, however, is considered very unsatis- 
factory. The Leichhardt expedition set out in 1844 and never 
returned. Andrew Hume, who was despatched by the Sydney 


Government in 1872, to recover some relics of the expeditlon- |. 


has returned, and reports that he found Classen, Leichhardt's 
second in command, living with the blacks/at the head of the 


waters of Stewart's Creek ; Classen, Hume says, is detained by 


_. th blacks as a sort of wonder-man. Classen, according to 


Hume, states that Leichhardt’s party mutinled at the head of 
Victoris River, and that after the struggle with their leader they 
left hia when pushing on to the north-west coast. During this 
affair Classen was always seeking for water. When he returned, 
he says that Leichhardt was insensible, and died five days 
after the mutiny. The camp had been broken up and the 
horses taken away by the men. Hume says that he possessed 


. himself of Letchhardt’s quadrant and watch, and ab»ut seventy- 


Pd 


` five pages of the traveller’s records. — He alto affirms that he saw 


the remains of the dead man concealed in & tree. Tho mutineers, 
he reports, were all killed at Ayer's Creek. . Hume, it seems, 
has not shown to any one the relics he says he' has recovered, 
and his story, es we have said, ts generally discredited, Leich- 
hardt’s last letter is dated ‘Darling Downs, ' February 22, 
1848." š 

IN a report on the trade of Tamsay, China, we`are told that 
the Camphor trees (Cinnamomum camphera F. Nees et Eberm.) 
are not found within the district marked on maps of, Formosa. as 
Chinese territory. They occur ogly within the country of the 
aborigines, or upon the immediate border, The manufacture of 
camphor necessitates the destruction of the trees, which are never 
replanted ; as the country becomes denuded the aborigines recede, 
and the Chinese effect a corresponding encroachment. . As a con» 
sequence, the border country is in a continuous state of distur- 
bance, and fearful outrages are committed by both sides on every 

A PETITION signed by twenty-six "Professors in the Univer- 
sities ‘of Scotland has been "presented to the Prime Minister, 
calling his attention to the treatment of the ladies admitted to 
.matriculate as students of medicine in the University of Edin- 
burgh, and afterwards refused the right to gradunte, and urging 
the Government to take the whole subject of the University edu- 
. cation of women into consideration, with the view cf devising a 
remedy forthe present anomalies. 


THE General Local Committee which has been formed in 
‘Belfast for the purpose of making arrangements for the ensuing 
maeting of the British Association is already busy at work, and 
_ 8,0007. is being raised for the purpose of giving a proper recep- 
tion-to the Association: of ths amount upwards of 1,600/. 
has already been collected. It has been arranged to prepare & 
list of lodgings for members who might not be otherwise accom- 
modated, and other details are being attended to. with 1egard to 
excursions, &c. The business meetings of the Association will 
` be held in the Queen's College. 


Mr. J. H. Le wis of Liverpool proposes to issue twenty sets 


. of British Rubi, if names of subscribers are to hand by June 1. 


Each set will contain examples of twenty forms. Hach example 
will ghow two flowering shoots—in flower and in fruit—and two 
pieces of barren shoot— young and old. In gathering, avoid- 
. ance will be given to hedgerow-clipped plants, and preference 
shown, in this fasciculus, to those that exhibit characters corre- 
sponding to Prof. Babtngton's species and varieties, as described 


in “ British Rubi,” 1869. Printed tickets will be given contain- ` 


ing remarks on most of the forms by Prof. Babington, Rev. A. 


' Bloxam, Mr. Baker, and Hon. J. L. Warren. If encourage- 


“ment be given to this fasciculus, others will be issued having 
more regard to intermediate and dubious forms. The price will 
be i, per set. -° — ; 2 


Dz. J. E. Gray has expressed his opinion that so far as he 
can judge from the description and drawing of the-whale taken 
off Otago Head, New Zealand, in October last, it is a specimen 
of Nesbalena, of which only the skull has beeh known before. 
He established the genus Mesbalans from drawings of a skull in 
the museum at Wellington, which had been found at the island 
of Kawan, and in the An. and Mag. of Nat. Hist, volgi. p. 156, 
he wrote, ‘‘ the difference in skull makes us anxious to have a 
description of the entire animal anf its skeleton, as the animal 
may prove to be the type of a new family of whales between the 
true whales-and finnera.” This capture affords an opportunity 
for the first time of examining an entire skeleton, and a descrip- 
ton is promised by Dr. Gray. The measurements taken by 
Prof F. W. Hutton, of the Otago Museum, Dunedin, gave the 
length 16 ft. 2} in, girth at pectoral 10 ft, pectoral flipper 2 ft. 
7in. long, candal flipper 1 ft. 61n. Weight 27 cwt. 


Tax recently issued number of the Dullain of the Geological 
Soclety of France'contains an abstract of 2 paper On a Compe- 
rison of the Inferlor Eocene of the Basins of Paris, Belgium, an? 
England. The paper will appear in full in the fourth volume ot 
tho Annales des Sciences Ghologigues. The correlation adopted is 


as follows :;— 

Pants Bastx. Borom. ENGLAND. 

7 } s Lower Bagshot sands 

Sables sans fossiles Yprésien supérieur 
Gap Argis TY: London clay 
Gap o Oldha ven 
Argile plastique Landénien Woolwich beda 
Sables de Bracheux Landémen. 


In the same bulletin M. Podeoh describes an incomplete 
humerus, a fragmentary maxilla, and a molar belonging to 
Elephas primigenius, found by him in the rayine of Vicana, near 
Pamiers. Ho believes it to have been contemporaneous with 
the Troglodytes of Vezire, d'Aurignac, and Clermont. There 
is also a description by M. Gandry of the anterior part of the 
head of Asthracetherium found at St. Menoux. A full-size 
drawing is given showing the teeth of the upper and lower jaws 
interlocking. ` 


M. pr BILLY, who had been appointed president of the 
French Alpine Club, has been killed by a railway accident, 
even before his nomination was notified to him. M. Cerane, an 
engineer of the Ponts et Chaums, and one of the most pro- 
mising members of the National Assembly, has been appointed 
to fill the vacancy created by the unexpected demise of the 
learned gentleman. M. Cerane is one of the members fot the 
department of Hautes-Alpes ; he has written an admirable work 
on the ‘‘ Degradation of Mountains by Waterfalls.” 


` M, A. Fougut will deliver, at the College de France, a 
“peales of lectures on the volcanic emanations of Etna, Sautonn, 


apd Acores, where he has been sent by the French Academy to 
report upon these most Interesting phenomena. 


Tie French Association for the Advancement of Science has 
voted to M. W. deFonviellea sum in order to encourage him to re- 
commence his course of systematic balloon ascents. M. de Fon- 
vielle intends to study the differential direction which itis possible 
to give to an acrostat in varying thealtitude for taking advantage 
of several directions of winds It is not known yet whether ho 
will practise his method for travelling in Europe or in America. 


Tur eighth number of Mr. Hermann Strecker's work on the 
Lepidoptera has just been published by him at Reading, Penn- 
sylvaniz, and upon a closely filled plate are to be found illustra- - 
tions of eight species of butterfiles, one of them but recently 
described as new by Mr. Strecker. 


THE annuel report of the Academy of Sciences of Philadelphia 
announces the final completion ĝt theslabous upon which Mr, 
. E 
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Tiyon and his associates have been engaged for several years 
past, namely, the arranging, labelling, and’ mounting of a very 
extensive collection of shells belonging to the Academy. The 
total number by actual count is 14, 161 species, in something less 
than 100,000 specimens. The collection is stated to be one of 
the finest extant. 


Tnx Cambridge Natural Science Club held six meetings 
durmg the past Lent term ;e there are now fourteen members 
Undergraduates and Bachelors, nearly all of whom were in 
residence and attended regularly, often bringing friends as 
visitors, The following were the subjects discussed :—Climbing 


Plants, introduced by Mr. Stone, St. Peters ; the Functions of 


Zoological Colonies, a paper by Mr. A. J. Jukes Brows, St. 
John’s; Metamorphosis, a paper by Mr. A. M. Marshall, 
St John’s; Allotropism, a paper by Mr. C. P. Clough, St 
ohn's The meetings commence again on Saturday the 
25th inst, and will be continued during;the present term, and 


through the Long Vacation, should a sufficient number of 


members be in residence. 
AT the last monthly meeting of the Manchester Geological 


Society, Mr. Plant exhibited a large collection of remains of Bos 


priscus and Rangifer, obtained from Castleton, Derbyshire. The 
largest bones were portions of the skull, with the horn-cones at- 
tached, femora, and vertebree, all much incrusted, 


THE additions to the Zoological Society’s Gardens during the 
last week include a Common Crowned Pigeon (Goura coronala), 
hatched in the Gardens; a Prince Alfred's Deer (Cervus alfredi) 
and a Vulpine Phalanger (Pkalangista vwJjisa) born in the 
Gadens; and « (Great Kangaroo (Macrepus giganteus) from 
Australia, deposited, 








THE METEOROLOGICAL CONGRESS AT 
VIENNA * 


"THE Meteorological Congress, which held its meetings in 

Vienna from the and. to the 16th of September last, had 
its origin in a wide-spread conviction that smce meteorology 
can be prosecuted with success only when@t is treated inter- 
nati y, uniformity 


ing the pro- 
ernment issued 
invitations to other Governments to send delegates to the Con- 
To these invitations every European country, except 
Dane responded, and the United States and China were also 


is the deliverance of 
I. À decision 

tious of the seco 

Aneroxis should not be em 


ments alongside the barometer. 

2. It was considered impossible to lay down fixed rules for 
general adoption in the protection of thermometers, on the 
ground that regard must be had to local conditions, and that the 
mode of exposure which is most to be recommended, in a 
which 1s open and accessible to all winds, and at a helght of 4} 
to 6ft., cannot be used everywhere. 

3. Casella's minimum, and Hermann and Pfister’s metallic 
thermometer, since they are found to become 
rangod ctnnot be recommended for stations at whi 
not cept in proper order and their errors 
minimum thermometers, amyl-alcohol is to be preferred to ordi- 

Report MIRA of (ha MI arg hori Vienna? 
Protocols and A T from the Published 
anthony Wf the Mlotoceological Comia. Lana, 1074. 

e 


order was postponed to a future Congress, 
at stations where there is no 


tu 
the 
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nary alcohol, as being less lieble to distillation. It is recommended 
that maximum and minimum thermometers be read at the last 
observation of the evening, and entered an the day on which they 
are taken. 

4. Reference having been made to the experiments on radia- 
tion by Symons, Stow, and Soret, further iments were 
eret pou Shen GA a so that the subject 

e 





might be brought into the sphere regular observations. 
5. Lamont's method of o earth tem tures, which 
consists of a wooden tube, to the om of which the thermo- 


meter is let down, and up which it is drawn in order to bo read, 
was recommended as 


e vinds which 
iven in numbers, In the distiibu- 


to be put down to the ious day. It 1s recom- 
mended that the duration of the fall be stated in hours. 
wes introduce 


the precipitation in the “ Remarks 
sum 


I2. Hail is defined to be as a precipitation of frozen water, m 
which the stones attain such a size that they may be expected to 
do damage to products. 

13. (e) Ino to obtain data ing thimd 


ual observers from in the column of “remarks,” in 
addition, the number of the sterms, the time of their com- 
mencement, thelr duration, direction of motion, &c. 
(5) As days of thunderstorm, only those are to be noted on 
Mice m pans er have been observed. If only 
thunder has been noticed, the entry for the da 
should be sheet lightning. dd 7 
14. As regards evaporation, the evaporating dish should not 
be less than seven inches in diameter, and it is indispensable 
that it be absolutely identical as regards diameter and depth at 
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all stations, tf comparability is aimed at. The level of the water 
in the dish must remain constant, for the obvious reason that the 
on is less the deeper the surface of the water stands 
under the edge of the vessel. Provision must be made for read- 
ing off the quantity evaporated with accuracy. The measure- 
ment Sf evanonillot pr meena of floating apparatus on large 
surfaces of water should be Introduced wherever possible. 

15. (a) The degree GF cloudiness- 1s to. bo given by the Neues 
o—10, in which o represents a sky quite free from , and IO 
an entirely overcast sky. These figures refer only to the exten- 
sion and not to the thickness of the cloud, the latter being indi- 


cated by accompanying expressions, such as “slight,” ''great," 
&c. 


(6) Arbitrary symbols representing rain, snow, fog, &c., were 
adopted. : 

15. Tt was resolved that the institution of observations on 
atmospheric electricity be recommended only for head obser- 
vatories. As regards ozone, the exisimg methods of deter- 
mining.its amount in the atmosphere are insufficient, and the 
Congress therefore recommended investigations for the discovery 
of better methods. 

17. It was agreed that for observations as well as for pub- 
lications, the use of the same units of measuro is desirable ; that 
among all existing systems of measure the metric has the best 

of universal adoption ; that it is most dexirable, if it be 
not posable to introduce orm measures at present, to use 
. henceforth only metric and Hoge measures (with Celsius and 

Fahrenheit scales), and that action is to be supported which 
tends to the mtroduction of the uniform metnc system. It was 
alsa agreed that the results of observations, or the means, should 
be published m the metric acale as well as in the origmal scales. 

18. The hours of observation should be chosen which give a 
close approximation to the true mean temperature of the day. 
The following are the suitable combinations :— + 


h h h hob h hL h 





a maritime meteorol conference was declared to be desirable, 
and the preparaton for this conference is entrusted to the per- 
manent committee appointed by the Congress. ` 

23. Itis necesmry that in every country, at least one but in 
case of necessity several central institutions should be established 
for the management, collection, and publication of meteorological 
observations. 

The verification of all instruments supplied to meteorolo- 
ical stations, and the mspection of stations yearly, bit at least 
once in the course of every five yeay, is necessary. With regard 
to instrumental errors detected on verification, or inspection, cor- 
rected results only should be published. It is intended that 
the Permanent Committee prepare, ın conjunction with the other 
members of Congress, instructions for the institution and discus- 
sion of meteorological observations. : 

25. As regards standard barometers and thermometers, each 
central office 1s recammended to adopt a real standard barometer, 
ie an instrument which allows of the’ determination of atmo- 
spheric pressure ace to its definition m absolute measure, 
and to prepare a stan thermometer on scientific principles. 

26. The publication of observations at stations of the first 
order should be entirely from those of stations of the 
second order. It is handed over to the Permanent Committe? 
to m conjunction with members of Congress, a form of 
publication suited for mternational purposes. 

27. It 1s desirable to organise, on the model of the Smithsonian 
Institution at Washington and the Central Bureau at Haarlem, 
a mmilar office for the exchange of publicabons in every country. 

28. A Permanent Committee of seven, with the ight of in- 
creaging their number to nine, was appointed, with Dr. Bu 
Ballot as president. The duty of this commuttee is to care ría 
the carrying out of the decision of the Congress, and arrange for 
convening a future Congress; and it shall place the delegates of 


the Congress m cognisance with its action se derer 

For the extension of meteorological knowl it was recom- 
mended that stations provided with self-regist instruments . 
be established on high mountain-tops; that expenments on the 
pr of conunuous meteorological observations with captive 

oons be instituted ; that stations be established in the North 
Polar regions, and also in the high southern latitudes; on tho 
north coast of Afnca ; that the organisation of the slations in 
Turkey be made more i ge. es ly the Central Obseiva- 
tory at Constantmople, and that the meteorological station at 
ens be mamtained. 

29. The establishment of an International Institution for the 
‘Advancement of Meteorology was declared to be really useful 
and desirable, and it was remitted to the Permanent Committee 
to prepare a detailed scheme for this purpose for the conndera- 
tion of & future Meteorological Congress. 

(To be continued.) 
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Observations should be set on foot at & number of normal 


f stations, especially in Turkey, East Indies, Australa, Southern 
States, and Brazil, in order to ascertain the corrections for the 
most important meteorological elements, such ss temperature," 








SCIENTIFIC SERIALS 


Pegrendorf s. Anmaun der Physik und Chemie No. i, 187 
—In this number M. Holz communicates an account of End 
ments on ber-magneusm which he made in Prof Helmholz’s 
laboratory. had reference to the effect produced on mag- 
netic moment of when these were subjected to the corrosive 


normal values, intervals of five years to called Zesstra, so that 

the next Lostrum will begin with January 1, 1876; and that as 

regards the more impor data, old observations should be 
culated in accordance 


this B 
ar. The' existence of a system of weather phy is, for afl other things) that the amount of magnetic moment of a 
countries, considered to be a necessity ; in on to the direc- | steel ber, with regard to quali Au sun desde uan 
tion and force of the wind, the barometric gradients at the time Eo eii cubre of d 5: ier) united with it; that 
of observation abould also be added. For of storm | it increases per unit of weight, through abstraction of 
warnings, the reduction of the barometer readings to thean sea- | iron, and decreases abstraction of magnetsed carburet 
level for places not above 1,000 feet in t is admissible. 


Bion: Mae Hiat particles orbe ee E 
For greater heights, the gradients are to be erred to the mean | solution of 
normal heights of the barometer at the stations. The relations 


of temperature, moisture, rain, cloud, and state of the sez and tides 


to storms, are recommended for investigation. As storm prindplo is ls S a thin glass filled with 
Varr each director abenia pira W POr on probable | ice, and placed within a sphere, whoso temperature is 
course of atmospheric disturbances whi are expected, or have | above o°, and constant ; also t the former has an arrangement 
already commenced, not as but as probabilities, for showing tbe amount of ice melted in a time, and a 
Only wind-foree of B, and upwards, of orts scale should | vacuum can be made within the spheres; then the increase 
be announced. of heat received by the inner globe may be measured calori- 

22, As maritime me , it is desirable that each | metrically. The apparatus is said to piove very serviceable for 


country should, if possible, collect all meteorological observa- 
tionsat one place, and that the Institute for Maritime Mejeeroem 


- should be estab eim d.c and that 
this institute might best be under the | manage- 
ment of the chief institute of the country. the convening of 


scc 
connected with ela-tic vibrations, the am es of which are 
not infinitely small ; and M. Meyer studies the theory of elastic 
effects, —A. method o e c Par teas, of absorption- 
spectra is described by 

e 
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some ten different substances. The curves are very regular and , 
characteristic, and he considers that with those spectra, in which 
the absorption continuously increases from one end to the other, 
a measurement of the light intenmty at xix or eight parts of the 
is quite sufficient, in order to construction of the whole 

tion curve, and determining the relation of abeorption 

to the wave-length of the light —Auention is directed to some 
new physical phenomena : thus M. Kundt has observed a well- 
marked diciroism in certain substances (such as caoutchouc and 
gutta-percha) on stretching. Examined with a ic lens 


a thin strip gave two images, dhe dark brown, the other nearly |. 


straw-yellow ; the ray whose vibrations are m the direction of 


8 

The path trace left by the spark hows two light 
and a dark one between ; the former are due to 
^ of the soot, and, in the dark band, the soot seems compressed, 
for, on washing the globe, the soot remains there after the rest 
has gone, The outer of the light band shows, in the micro- 
scope, a number of dark and light triangles, apparently produced 
by finduction.—M. Obermayer describes mena piesented 
pa on of some solutions of aniline colours In water. — 

. Edlund rejecis, as inadequate, a recent experimental mvesti- 
gation, by Prof. Roin, of the question : Is the galvanic current 
an ether current? and M. Reye replies to M. Zollner on the 
subject of sun-spots and protuberances.— A Japanese toy-bird is 
the topic of a note by M. Erdmann. Tha bird is placed with 
its back on a board, by means of which it is thrown forward; 
and after 8 ft. or 9 ft. in a parabolic curve, it rfurns, head 
foremoet, to thrower.—M. Nordenskjold furnishes some 
particulars as to the nature of cosmic dust which had been ob- 
served to fall, with atmospheric precipitates, m the neighbourhood 
of Stockholm. — the matter from other serials we 
may note an account of M. Wiedemann's researches on tHe ellip- 
tical polarisation of light, and {ts relation to the surface colours 
of substaniees ; and red ER Ch the arrangement of a disperse- 
metr, by M. Mousson. 


e| 1mes, 
aside 


EJ 





- SOCIETIES AND ACADEMIES 
. LONDON 

Royal Society, April 23.—Note On the minute anatomy of 
the nune canal ‘by Herbert Watney, M.A., Cantab. 
Communicated by Dr. Sanderson, F. R.S., Professor of Practical 
Phymiology, Univernty College. i 

Zoological Society (anniversary), April 29.—Viscount 
Walden, F.R.S., president, in the chair.—-The ort of the 
council, which was read by the secretary, Mg P. Sclater, 
F.R.S., stated that the number of ordinary members of 
the Society on Januaiy 1 last was 3,173, of foreign membeis 25, 
and of. correspon members 196.—The total income of the 
Society in 1873 was 28,0997, being 1,3714. more tham that of 
1872, and exceeding the income of any previous year, even those 
of the years 1851 and 1862, when the Cieet and International 
Exhibitions were held, whith have hitherto been ed as ex- 
ceptional years.. Tho total ordinary expenditure of 1873 had 
been 22,7214, and 4,9457. had been likewise devoted to extrae 
ordi expen leaving a balence of 1, . to be carried 
Pune di of the current. year. e assets of 
Society on December inim were calculated at 10,530/., w 
the la es were reckoned at 5,490/. The reserve fund con- 
sisted at the cloee of the year of a sum of 8,0097. reduced three 
per cents., but it had been resolved to increase this fund by int 
vesung the interest of it from tune to time, and by purchamng a” 
further sum of lke stock to the amount aer every year. 
The scientific publications of the Society for 1873 had consisted 
of the usual octavo volume of “ ings," and of three 
part of “ Transactions.” The most important work un- 
ertaken in the Society's gardens in 1873 had’been the re y 
of the main refreshment-room in the South ens at & to 
cost of 2,096/ The total number of vistors to the Soclety's 
Gardens in 1873 had been T 6, being 64,958 mote than the 
corresponding number in 1872, and exceeding thet of any 

ious since the Gardens had been to the public, | 
T he number of animals in the menagerie Gn Decentber 31,1873, ` 
was 2,187. Many of the accessions durmg the year had: con- 
sisted of specimens of rare or little known animals, of which full 
ee were given, The report concluded with a long list of 
ors and their sevegal donations to the menagerie. The adoption 
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of the report was moved by Mr. J. Stewart Hardy, M.P., seconded 
by Prof. Tennant, and carned unanimously. The meeung then 

ed to elect the new members of council and the officers 
‘tor the ensumg year, and, a ballot having been taken, it was 
found that Viscount Walden, F. R.S., had been elected president, 
Mr. Robert Drummond, treasurer, and Mr. P. L. Sclater, 
F.R.S., secretary 00 the Society. The new members of council 
elected wero Ro Hudson, F.R.S., the Marquis of Ri 
K.G., Lord Arthur Russell, Osbert Salvin, F.R.S., and 
Walsingham. 

Anthropological Institute, April 28.—Prof. Busk, 
E.R.S., piat in the char.—Mr. H. H. Howorth read 
2 paper, entitled Strıctures on’ Darwinism; part 3, on Gradual 

aration, The paper was in continnation of a seres in 
which the author endesvoured to-show that Mr. Darwin’s 
main conclusion is not supported by the evidence of the 
changes of that can be examined. Mr. Darwm differed 
from the naturalists in i as the cause of 
variation, a le between the individuals of a class 
for existence by w. a favoured individual and its progeny 
eventually survive. They, on the contrary, ed that variation 
-is indu by a change in the external conditions of climate, 
food, &c., which operate upon the whole class together and 
make it change, as. a whole, in a certain definite manner and, 
direction, that is in one ch can-be actually predicted. So 
that -if shy individual of a class or any number of in- 
dividuals of a class be subjected to a certain alteration 
of conditions, a certain definite and uniform wil be 
produced in the individual or the class, Again if the new 
conditions were the object of the experiment is 
reverted to its original surroundings. The anthor suppoited that 
argument by a large number of facts, and in doing so was con- 
stramed to conclude that the eperating causo of vanation in 
man, as in the case of and animals, is the working of 
extemal causes ; and that an individual with its progeny is not so 
much better fitted for the new conditions thet it even- 
tually supplants the rest, but rather that the whole class is 
moulded together into anew shape, which is called a new vancty. 
Some facts were drawn from the experience of hutory showing 
that where the -conditons have been uniform, as in Egypt, 
wars ud there has been a considerable mutual pressure among 
the individuals of a class for food, &c., yet there has been no 
variation, while a transplanting of similar individuals, as in the 
case of E emigration to America, has been followed by 
almost immediate change. The illustrations that might be drawn 
from the cases of man, as in the changes that have ensued in 
both the Aryan and the black emigrants to North America, of 
the Dutch to the Cape, of the Portuguese to South America, &c., 
were notable and instances of the operation of the law 
argued for by the author, ‘inasmuch as of type of & 
marked character hava Cod where there been neither 

e nor opportunity for the creation of a fresh by the 
su peloria ot ohanga an: che Mey of the 
descendants of & common ancestor, but where the change has 
undoubtedly occurred m the whole class together over a very 
wide area. - 
: “DUBLIN 

Royal Irish Academy, March 16.—Rev. J. H. Jellett, 
B.D., president, in the chair.—The minutes of the previous 
been read and confirmed, Dr. , Secietary 
read the annual report, which referred to the 
work done by the Academy during the pievious szession, the 
state of the museum, &c. Seven members were lost death 
during the year.—At the conclusion of the report, a ot took 

lace for election of president and council, Dr. Stokes, 

.R.S., was declared duly elected president, and the following 
officers were elected :—]. R: LL.B., treasurer; E. 
Perceval Wright, M.D, secretary; J. T. Gubert, librarian, and 
Dr. R. M‘Donnell, F.R.S., secretary of foreign correspondence. 

April 13. —Dr. Stokes, president, in the chsir.—" A paper was 
read by M. Donovan On some Improvements of a Comparable 
Self-acting Hygrometer.—John Casey LL D., read a paper On 
a new method of fmding the Equation of the Squares of the 
differences of the roots of a Biquadrauc, given by its general 
sananen RR H. W. Mackintosh read a paper On tbe Anatomy 
of the Coatimondis and Marten. During the summer of last 
year two species of the coetimondi (Nassa narica aud N. fusca, 
and two ns of the common of marten (A/arter 
Joyra), which formed of the collechon in the Dublin Zoolo- 
gical Gardens, having died, were obtained for the Dublin Uni- 
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versity Museum, and thiongh the kindness of Dr. Macalister T 


lozive bodies in geneal and to gunpowder in particular, 
had the oppoitunity of assisting him in dissecting them. Nasua 5 Ai 


M. F. Castan.—On the thermal conductivity of rocks 
and of bodies in general, by M. E. Jannetta The law 
which regulates the propagation of heat in appears 
to the author a particular case of the general law that heat 
1s propagated most easily in the direction of least cohesion. 
—Determination of the age of the human embryo by the exami- 
nation of the evolution of the dental system, by M. E 
The results are likely to be of great tie m Reid 
cases. —M. E. Combescure a note on a theorem con- 
cerning simultaneous partial differential eden  Dhect con- 
struction of the radius of curvature of the curve of ap t 
contour of & surface projected orthogonally on & plane, br M. 
A. Mennheim.—On the limit of the degree of the pnmitive 

ps which contain a given substitution, a mathematical note 

M. C. Jordan.—Elements and ephemerides of the planet 
(127), by B. Renan.—On the elementary law of electrodynamio 
actions, by M. J. Moutier.—Obeervations on Tyndall’s experi- 
ments on the acoustic transparency and opacity of the atmo- 
sphere, by M. Bandriment. The author stated that the given 

of the phenomenon of acoustic extinction might be 
true, but did not seem sufficiently demonstrated to be admitted 
without submission to a special Bip und concladed by ME 
that the observations were made to be considered by Prof. T 
only as means offered to him for the verification of facts of such 
great importance.—Stndy of the properties of explosive bodies, 
by F. Abel —On employment of oxygen mixed with 
herlc air in respiration, by M. A. Gandm. The author 
confirmed the results obtained by MM. Crocé-Spinelli and 
Sivel in thelr last balloon asoent—On a ing-place of the 
ancient Troglodytes af the Pyrenees su upon a (nel) 
hearth containing human remains associated with sculp 
teih of the lion and bear, by MM. L. Lartet and Chaplain- 
uparc. 


in the Coatis, but represented bya fine muscular band in Martes. 
Teres major is remarkable in Martes for being inserted mto the 


major hes the usual band from the presternum to the humerus ; 
in W. fusca, besides the two lamine from the whole sternum 
and from the mesosternum respectively to the oral ridge, and 
eater tuberosity of the humerus, there was a portion ansing 
rom the abdominal jetes and inserted below the hume: 
wile being rudimentary, the subclavius, as 
hed 


the distal half of the radius. 
sends tendons to the third and fourth, as well in V. fusca 


tertii digits. In the hmd limb, sartortus -has 
into the tibia and into the patella and femoral condyle, the former 
segment being fused with gracilis. XW. #arica has a distinct agi- 








BOOKS RECEIVED 


.—Phyaziology for Practical Use a vols. Edited by James Hinton 


2 Berrian. 
contained in its lower freo margin the arygos veln, (Gucn. stary Arengemata e Dealings We Ea Dr. 


and in its external border the supenor intercostal Refer- 


different parts of Eur special stress was laid upon a unique 
tus detailed by Wonbén of a lobe hs amilar relations 
upon the left side, as conclusively establi the mode of 
ongin of the lobe in connection with the d ent of the 
arygos, and superior intercostal venous ems. author re- 
ed these as the only true accessory lobes yet described in man. 
entlon was made of other so-called accessory lobes, particu- 
larly one described by M. Porzl, below the right bronchus, from 
its apparent homology to the mammalian lobus imper, and a 
similar one upon the left side, described by Prof. orzik, 
These, however, the author regarded as merely higher develop- 
ments of pulmonary notches, which in not a few instances are 


— Lectures on Experimental Chemistry : 
oster È Gai Main: Willson (Thacker) — ing’ 
Manrpalati Macmillan) s C ee T de Gros Clark (8.P.CK ) — 
Geology : T. EE wr PC lp . A. Gruar Forbes (Low & Co.). 


Co.omat.— General of the Trigonometrical of India 

doy tig 3: CoL $ T. Walker Doon) —Geoloaical of 
of 

ture, Victona,—T;: M 


the ' 
Foxzicx.—Statique des Liquides. s» vols J. Platoan (Gauthier Villara 
Frangeize, ust semion. Comptes Rend de 


normally to be found. The , which was illustrated by the | —Asoclation 

recent specimen and by dra concluded with an allusion to gaon: E reir pr ar e Eee ae da Ni halos 

accessory bronchi m their connection with the subject. de Geologie et do t Ch Contejean | Bailliére) ,-Frincrpes do 
PARIS tial Gesellschaft m Wie hed ee 





Academy of Sciences, April 27.—M. Bertrand in the 





chair.—The following cominunieahons were read :—Fourth CONTENTS Puce 
memoir on chemical dynamics, by M. Becquerel, a continuation | Lewrs's * Prontews ar Lire amp Mow.” By DovciasA.SraupmG T 
of the author's electro-chemical researches —On mix- Ovx Boor See Se D WP Oud EODEM TER OUS s 
turer, by M. Berthelot. The author concluded, from his re- Lon TOR. 

searches, that by appHcation of the resources indicated by MM Ve Solros —P. ae PRA PIENE > * 
theory, a much lower temperature ought to be obtamed than has Heins oes on tho Ban m D C EE P3 
hitherto been reached. —Study and experiments upon sulphides : taneous — NARD EDGWICK 4 
alkaline sulphides, by M. Berthelot, a continuation of the jo ME Tamatan]. QUEE. cee ee ; 
author's thermo-chemical researches. —M . Kronecker contributed FortiHantion oí Corydabs claviculaa.—W. E, Harr . . . .. Š 
an algebraical paper on quadratic and bilinear forms.—Note on Lakes with two Oudalls.—Col Gxoxcx| Grmmnroop) W. A. B.. 
the decomposition of the work done by : u a dan DLE isl daa d Heat i 
The author gave a rigorous enunciation o ^s rem The Antipath t SI i the Wood of the Spanish j hatt | 
relatmg to the division of the work done by forces in a material Fomes ov RE Peuetome DEÉTROYED bY DIDO. 5 so A $ 
vibrating system.— The production of gum in frit trees com | T ne Ue Tous cee X Socrery’s Gazons, IIL . .. 7 
sidered as a pathological phenomenon, M. E. Prilllenx. | Tay “(Spay Caves” Norm Brinar EonavkGR. By Pf 
Trees affected Dy this malady were stated to be cured by making | Gen REG co cS Coo Ceo soo 
longitudinal i in the branches.— Om unicurmal curves, a | Reroxr or Pror. Paarxz'u HuxrkxiAW Lazcruxxs “Om THE - 
geometrical memoir b7 M. Painvin.—Orbit of the double star PETIERE ey ont RLOFMOENT OF THE VEKTENKATE Sxom," HI. — 
y Virginis, by M. C. This system offers the unique | Tax Couma Traxsrr or Vans, ILL (Wih [Uusirations.) By Pro ° 


case of an elliptical orbit facing us in a plane exactly perpen- Gxoxos Forms. . . . . . 
dicular to the line of sight, so that no distortion of the ellipse due 
Be pesevad min the conclusions to be drawn 


from application of thermo-chemical theorems to ex- 
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THE SCIENCE COMMISSION 


T would be difficult, we think, to overestimate the 
valueof the evidence brought together in the second 
volume published by the Sgience Commission. The first 
volume dealt mainly with the diffusion of knowledge ; the 
second is concerned mainly with the advancement of Sci- 
ence. The Commission has done good service in bring- 
ing before Parliament and the country the carefully 
weighed opinions of men of the highest mark in all de- 
partments of Science on subjects of the first importance, 
not only in their bearing on the advancement of Science 
but also on some of the best interests of this country. 
We propose to show the general bearing of the evidence 
cgntained in the volume on some of the questions on which 
the Commission sought information, omitting all opinions 
of our own. 
The unanimity of opinion among the witnesses ex- 
amined—and their number is large—as to the duty of 
the State in the matter of Abstract Science is striking ; 
without exception, so far as we have been able to 
examine the evidence, the opinion is unanimous that it 
is the duty of the State to encourage original research in 
Abstract Science, Asmight naturally be expected opinions 
vary as to the method which the State should adopt in 
carrying out this duty, but that some action ought to be 
taken by the State in this direction is the all but unanimous 
conviction of the best men in all departments of Science. 
We need only mention in this connection such names 
as those of Lord Derby, Lord Salisbury, Sir Stafford 
Northcote, as statesmen,Sir Wm, Thomson, Dr. Joule, Dr. 
Sanderson, Col. Strange, Mr. George Gore, Dr. Carpenter, 
Mr. T. B. Farrer, Prof. A. W. Williamson, Dr. Frankland, 
Mr. E. J. Reed, General Sir Edward Sabine, Prof. Balfour 
Stewart, Prof. Owen, Admiral Richards, Dr. C. W. 
Siemens, Mr, P. L. Sclater, Dr. Hooker, &r. De la Rue, 
&c., to show the weight and comprehensiveness of opinion 
on this point, and that it is held not only by men con- 
‘cerned solely with Abstract Science but also by those 
concerned with some of the most important practical 
applications of Science, T 
Of course tbe principal way in which the State can aid 
scientific research 15 by granting money for the purpose; 
as to how such a grant ought to be applied various 
opinions are offered by the witnesses, each witness, as & 
rule, naturally looking at the matter from the point of 
view of his own branch of Science, but all are decidedly 
of opinion that a very large sum should be put on the 
estimates annually for the promotion of Science. 
Nearly all the witnesses who have been examined 
on this point are of opinion that Government, under 
judicious advice, ought to make grants to existing 
scientific institutions, to university laboratories, and to 
private individuals, to enable them to carry on research 
that is likely to lead to valuable scientific results. In 
addition to,this, however, such men as Sir Wm. Thomson, 


further research in this country is by the establishment 
of public laboratories for the pursuit of scientific research 
in connection with the various and ever-multiplying de- 
partments of Physics, Chemistry, and Biology, adequate 
research in connection with which is admittedly quite 
beyond the means of private individuals, The evidence 
in favour of institutions of this kind is very strong indeed 
whether we consider the number and position of the 
witnesses or the earnestness and decision with which they 
express their convictions. It is clearly stated that in this 
country we are very far behind continental states and 
America in this respect, and that not only is Science a 
loser from want of assistance from the State, but the 
general welfare of the country is seriously impeded. 
The evidence in favour of the establishment of State iu- 
stitutions for the prosecution of scientific research is so 
voluminous and strong that it is difficult to select any 
particular part fbr quotation, As an example of its 
nature, however, we may quote what Dr. De la Rue says 
on the subject of chemical laboratories :— 


' T hold it to be so important that chemistry should be 
extensively cultivated in England, that I would strongly ad- 
vocate that there should be a State laboratory. That State 
laboratory should undertake all the chemical work which 
the Government soph renu ; but at the same time, ac- 
cording to the views which 1 hold, it ought to be such an 
establishment as could afford facilities to men who have 
completed their scientific education, and who might be 
desirous of continumg original investigations, in which 
ee for working and instruments should be afforded 

em, and, moreover, if men were not in a position of 
fortune to continue their researches, in some cases 
materials and even money might be granted to them on 
the recommendation of the Council. 1 may state that of 
my own knowledge I know that chemical science at pre- 
sent is not progressing in England in a satisfactory 
manner, that we do not make so many original researches 
as our continental neighbours, particularly the Germans, 
do. In Germany very great patronage is given to Science, 
magnificent laboratories have been built, and the students, 
who after they are sufficiently advanced are encouraged to 
make original investigations, contribute at present most 
largely to scientific chemistry.” 

On the question of establishing a Public Physical 
Laboratory, CoL Strange says :— 


“I think it is an absolute necessity on the ground of 
my second e, in which I say that all science 
should be cultivated, even branches of Science which do 
not appear to promise immediate advantage. It is one of 
the most important parts of Science, and cannot be 
omitted without detriment to all the other parts. . ... 
Investigations connected with almost the whole of our 
material economy are required. ‘There is no question 
connected with sanitary improvement, with water supply, 
or sewage, or telegraphy, or the enormous number of the 
requirements of the army and navy, which would not de- 
rive advantage more or less from investigations of a phy- 
sical nature such as would be conducted in a physical 
laboratory. I think that the whole of our naval and 
mulitary and social economy 1s dependent upon m- 
vestigations such as would be carried on in a physical 
laboratory." 

A similar tone pervades the evidence of the witnesses 


who were questioned on the subjects of physiological and 


Dr. Frankland, General Strachey, Prof. Owen, Dr. Joule, | biological laboratories, metallurgical laboratories, botani- 


Dr. Dela Rue, Dr. Carpenter, Col Strange, Mr. Gore, 


cal laboratories, and observatories for astronomica! 


and others, express a most decided conviction that one of | physics. Of those in favour of an observatory of the iast- 
the most efficient methods by which Government could | mentioned kind, we might mention the names of Lord 
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Salisbury, Lord Derby, Sir William Thomson, Prof. Bal- 
four-Stewart, Admiral Richards, Dr. Siemens, Dr. Joule, 
General Strachey, Dr. Frankland, besides many others. 
This may suffice to show the nature of the.evidence as 
regards the duty of the State in the matter of Abstract 
Science and the method by which this duty should be 
performed. In minor details, of course, there are 
differences of opinion, but the weight of evidence is with- 
out doubt in favour of the establishment of scientific 
laboratories by the State, in addition to the en- 
couragement of suitable private individuals and the sub- 


sidising of existing institutions. Most seem to be of 


. opinion that at first central laboratories should be esta- 
_blished in London only, to be afterwards extended to the 
provinces, and most of those examined on the subject ex- 
pressed their decided conviction that the men who gave 
up their time to the service of Science and the State in 
these laboratories or elsewhere should be, adequately re- 
mumerated, indéed be regarded as a buptrior class of Civil 
"servants, For example, Lord Salisbury, on [the question 
of itícome, suggests that mén who might be appointed to 
pursue original research by the State ought to have an 
income of about 1,000% or 1,5004, with a provision for 
retirement. Other witnesses who spoke in favour of paying 
public résearchers were Lord Derby, Dr. Joule, Sir William 
Thomson, Sir E. Sabine, Sir Stafford Northcote, Dr, 
Siemens, Mr. Gore, the late Prof. Rankine, &c. 

In order that the State may look after the interests of 

Science and the scientific interests of the country, it 
would of course be necessary that some well-organised 
system should be adopted by which the intentions of the 
State should be carried out. The great majority of those 
‘examined on this point agree that this would be best accom- 
plished by the establishment of a State Council. of Sci- 
ence presided over by a Minister of Science, who, how- 
ever, some are of opinion might also be Minister of 
Education. But that a special department, or at the 
least, a sub-department of the State should take the 
promotion of Abstract Science and Science in its prac- 
tical bearings on the interests of the country under its 
wing, seems to be the opinion of the great majority 
of those whose opinion was asked by the Com- 
mission on this question; and they include many 
. of the men most eminent in Abstract as well as Ap- 
* plied Science. This State Council of Science, as we 
have indicated, is not meant solely to look after the 
interests of abstract scientific research in the country; 
its time would be much, if not a great deal more, occu- 
pied in bringing to a scientific test and advising Govern- 
ment upon all Government projects in which scientific 
principles are móre or less involved. All are agreed that 
the cost to the country of such a Council would be nothing 
compared to the losses which are being continually sus- 
tained through the haphazard projection and carrying out 
of schemes that fail wholly or partially from not being 
- founded on strictly scientific principles. Several of the 
witnesses, for example, refer to the unfortunate Captain, 
whose blundering construction would have been impos- 
sible had the Government had such a Council to consult. 
‘As to the size and composition of such a Council, opinions 
of course differ, though many of the witnesses referred 
with more or less approval to the long-thought-over and 
well-matured scheme of Col. Strange, s 
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As to some of the duties which would devolve upon such 
& Council we cannot do better than quote from Sir 


William 'Thomson's evidence, merely reminding the 
reader thet his statement is typical of the opinions held 


‘by most of the other witnesses who spoke to the ques- 


tion :— 

“The main object of such a Council hiinc due my 
opinion, be to advise the Government on all scien ific ques- 
tions which might come under fhe attention of the Govern- 
ment,and on all sclentific works actually undertaken. With 
a vast amount of mechanical work which is necessarily 
undertaken by the Government, and which is continually 
in hand, questions involving scientific difficulties of a 
novel character uently occur: questions CERES . 
accurate knowledge of scientific truth hitherto undeveloped. 
are occurring day. In both ts Government 
is at present i ciently advised, and the result is un- 
doubtedly that mechanical works are sometimes not done 
as well as they might be done, that great mistakes are 
sometimes made: and, again, 8 very serious and perhap 
even a more serious evil of pan een, in whic 
there is not sufficient scientific advice for the Goverament, 
is the und be 


. One 
construction of the m and I believe that a perma- 
ouncil advising the Government would 


ruble opinion 
the present 


On the question as to whether such a Council 
would command sufficient public confidence among men 
of Science, the answer of Mr. P. L. Sclater, F.R.S., 
may be taken as embodying the opinion of most of 
the other witnesses. He says :—“I have no misgivings at 
all upon that subject. I should say that they would meet 
with general support from men of Science. Most men of 
Science, I think, see that something of the sort is impera- 

i All lament the piecemeal way in which 
scientific subjects are dealt with by Government, in con- 
sequence of thelg being subdivided amongst all these dif: 
ferent offices, and of there being nobody to appeal to 
upon a question of Science, and, therefore, I think the 
proposal to establish such a Council would meet with 
universal acceptation amongst scientific men.” 

Into the questions of the size of the Council, whether 
the members should or should not be appointed for life, 
&c., we need not enter here ; the great point is that the 
mass of evidence is in favour of establishing such a 
Council, presided over by a Minister of Science. 

The question of the institution of a State Minister of 
Science has been so often discussed in these pages that 
we need not go into the voluminous evidence in its behalf 
which is published by the Commission. While some of 
the witnesses think that such a Minister’s functions ought 
also to include the department of Education, most of 
them point out that Britain is the only country in which 
the interests of Science have no representative in the 
Government of the country. 

It will thus be seen that the Commission hag been the 
means of eliciting from the various eminent men who have 
come before it a complete and comprehensive scheme 
for the promotion of Science by the State, and for giving 
Government the means of obtaintng trustworthy counsel in 
all mattersin which scientific principles are in avy way {n+ 
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results from any great scientific discoveries or great ad- 
vances in Science made by their own countrymen, and 
ially the assistance of their own Government, 
The Royal Observatory at Greenwich 1s an honour and a 
glory to this country, and I am quite sure that the money 
paid for itis very well spent, in the satisfaction that the 
country feels in the honour of having one of the greatest 
and best, if not ‘ke greatest and best, of scientific astro- 
nomical observatories in the world. This country un- 
doubtedly has a great permanent possession in the name 
of Newton and inthe name of Faraday. The promotion 
of scientific research ın a regular way cannot make Newtons 
and Faradays, but 1t can obtain gieat scientific results 
systematic business-like action, carried out through well- 
instructed and able men. It seems to me to Le a duty of 
the Government to make the national honour in scientific 
investigation a subject of its solicitude and an occasion 
(with due safeguards against abuse) for spending the 
public money.? J. S. K. 


volved. In the main features of the scheme nearly all 
the witnesses who were examined on the subject aie at 
one; many of the details in which they differ are of 
such a nature as can be settled only by' actual trial. 

On the many other subjects touched upon in the volume 
we cannot enter here, Much of the evidence bearing on 
the Unif9ersities tends to prove that the interests of 
Science are inadequately attended to in these in- 
stitutions, and that the scientific teachers in some of 
them have to contend with very great difficulties, 
With respect to what Universities should do to 
advance the interests of Science, not to speak of the 
utilisation of the enormous funds at the disposal of 
Oxford and Cambridge, such men as Dr. Siemens, Dr 
Frankland, Dr. Sanderson, and others are of opinion that 
for the highest degrees in Science original research 
should be required; Prof. Balfour-Stewart thinks that 
Universities ought to afford facility for the prosecution of 
original research, and Dr, Carpenter that University 
Fellowships should be given to men employed in original 
research. 

Many of the most eminent witnesses—as Sir B. Brodie, 
Lord Salisbury, Dr. Frankland, Prof. Williamson, Colonel 
Strange, Sir William Thomson, &c.—are of opinion that 
research ought to be endowed quite apart from teaching 
in the ordinary acceptation of the term. 

Most of the witnesses who spoke to the condition of 
Science in this country contrasted it with the great en- 
couragement given to research in nearly every other 
European country, andin America, In this relation we 
cannot help quoting a very striking statement made by 
Sir William Thomson in respect to France, in answer 
to the question as to how many institutions for research 
he would recommend. 

“There should be five,” he says. “One at present 
exists, namely, the Royal Observatory at Greenwich. 
Another in my opinion is very much wanted, an observa- 
tory for astronomical physics; then again a physical 
laboratory, and a laboratory for chemical research, and a 
physiological laboratory are necessary In respect of 
such institutions, I believe, we might with great advantage 
obtain information, with a view to following example, in 
Paris. The strong feeling of the necessity to promote 
scientific research which was evinced shortly after the 
recent sad disasters which came upon France illustratés 
very strongly the national value of such institutions. In 

- the depths of their misfortunes, one of the first isda d 
feelings shown by the most intelligent part of the Fren 
nation was the want of rigorous and accurate scientific 
research, Competitive examinations seemed in France ta 
have swallowed up scientific energy, and there was a 
strong feeling of the insufficiency of the nationa) institu- 
tions for promoting the advancement of Science.” 

In conclusion, we cannot do better than quote the 
forcible and noble language of Sir William Thomson, on 
the much-discussed question of the “utility” of abstract 
scientific research. To the question as to some of the 
objects to be gained by the establishment of & Council of 
Science, Sir William Thomson replies :— 








OUR BOOK SHELF 


Proceedings of the London Mathematical Society, vol. iv. 
Nos. 41-66, (Messrs. Hodgson, Gough Square.) 
THE volume before us contains the papers which have 
been read dunng the eighth and ninth sessions of the 
Society. We notice a favourable sign in the much greater 
number of contributions which have been made in the 
later session—36 agamst “15. A large number of the 
members have been led to take an interest in the meet- 
ings, and the papers without losing their former high cha- 
racter are in some cases less "caviare to the general” 
than in previous volumes. The Society’s first president 
himself thus wrote, ^ Not a drop of liquor is seen at our 
meetings, except a decanter of water; all our ‘heavy’ is 
a fermentation of symbols, and we do not draw it mild. 
There is no penny fine for reticence ‘or occult science ; 
and as toa song! not the ghost of a chance.” The Society, 
however, as we see, has reached its tenth year; and though 
some of the members drop off for reasons which perhaps 
may be gathered from our quotation, yet the number of 
members recorded in this volume is fairly satisfactory : the 
present number of members of the Mathematical Society is 
about 117. In Paris the new Society (la société mathé- 
tque de France) started with almost double this num- 
ber of members. So far as we have seen, bowevei, thc 
papers of the volume under notice and of previous volumes 
will not lose by a comparison with the opening numbers 
of the younger society's Bulletin. Of course no volume 
would fairly represent English mathematics without having 
contributions Prof. Cayley’s fertile pen ; here we have 
no less than ten papers, some of considerable length, prin- 
cipally on curves and surfaces, and constructions for me- 
chanically describing the former.—Dr. Sylvester furnishes 
only short notes on the properties of numbers.— Prof. 
H. J. S. Smith contributes an arithmetical demonstration 
of a theorem in the integral calculus, and two other papers 
bearing upon linear congruences and determinants.— 
Prof W. K. Clifford writes, among other things, upon 
geometry, on an ellipsoid, and a new form of Biquaternion. 
—Mr. Samuel Roberts rivals Prof. Cayley in the extent 
and nature of his communications upon parallel suría 
and al«o u epi- and hypo-trochoids.—"Prof. Clerk- 
Maxwell us to another sphere, and treats of the 
transformation of solids, of the equations of motion, of a 
“The immediate utility of the work is undoubtedly a | system of electrified conductors, and of the focal lines of 
very important object, pg iced may be considered to | a refracted pencil.—Lord Rayleigh too takes us into the 
be the first duty of the Government; but yet there is domain of physical science, in his vibrations in a sphere, 
another duty which, although we cannot call it the first | the investigation of the disturbance produced by a 
duty, is certainly not an inferior duty, and that 15, to herical obstacle on the waves of sound, general 
romote the honour of this country. There can be no eorems relating to vibrations.—A presidential address 
bt but that the inhabitants of this country do by Mr. Spottiswoode treats of some recent generalisa- 
benefit from the’ feeling of satisfaction that na tions of algebra.—Mr, J. W. L. Glaisher writes on 
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Bernoulli's numbers, and on ts connected with definite 
integrals.—Prof. Wolstenholme's pepe are concerned 
with series and loci, and treat also of epicycloids and hypo- 
cloids.—Mr. T. Cotterill gives a short paper on an al 
braical form and the geometry of its dual connection 

a polygon, plane or spherjcal—aAn anal theorem 
relating to polyhedra is discussed-by Prof. Clifford in this 
same volume.—M. Hermite contributes two short notes, 
one on circular functions, the other on unicursal curves,— 
Mr, J. J. Walker writes on the invariant conditions of 
multiple-concurrence of two conics, and Mr. R. B. Hay- 
ward on an extension of the term Area to any closed 
circuit in space.—From this analysis it will be seen that 
there is considerable variety in the contents of the volume. 
It is not necessary here to give any detailed account of 
"the papers, as notices of them have appeared from time 
to time in our columng. 
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LETTERS TO THE EDITOR 
- The Editor does not hold himself responsible for opinions expressed 
3 by Ais correspondents, o notice is laken of anonymous 
communications.) 
Flowers of tho Primroso destroyed by Birds 
I gorr that you will permit me to make a few final remarks 
on the destruction of primrose flowers by birds, But first I 
must return my best thanks to your correspondents, as well as 
to some gentlemen who have written direct to me, and to whom 
I have not-had timb to send sÉparato answers, Secondly, I 
must plead guilty to the high crime of inaccuracy. As the 
- stalks from which the flowers had been cut were shrivelled, I 
‘mistook, in a manner now inexplicable to me, the base of the 
or removed ovarium for the summit; a remnant of the 


only three had any remnant of the ovarium left. I have also 
examined sixteen bits of the calyx which had been cut off by a 


me, near 


shire, and Ireland, as wellasin Kent. Inseverel other places, not 
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been thus attacked ; and this may possibly be due to the proper - 
enemy, namely, as I now suspect, the bullfinch, not being a 
common bird. In my former letter I remarked that if the 
habit of cutting off the flowers proved to be a widely ex- 
tended one, wo should have to consider it ss inherited or 
instinctive ; as it is not likely that each bird should discover 
during its individual lifetime the exact spot where fhe nectar, 
end, as I must now add, the ovgles, lio concealed, or should 
learn to bite off the flower so skilfully at the proper point. 
That the habit is Instinctive, Prof. Frankland has given me in- 
teresting evidence, When he read my letter he happened to 
have in the room a bunch of cowallp flowers and a eaged bull- 
finch, to whom hs immediately gave some of the flowers, and 
afterwards many primrose flowers. The latter were cut off in 
exactly the same manner, and quite as neatly, as by the wild birds 
near here. I know that this is the case by having examined the 
cut-off portions. The bird worked so quickly that he easily de- 
stroyed twenty flowers in three minutes; a single wild pelr 
would therefore canse great havoc, Prof. Frankland informs nf} 
that his bird pressed the cat-off portions of the calyx in its beak, 
and gradually worked them out on one side, and then dropped 
them. Thus the ovules were removed, and the nectar neces- 
sarily squeezed out. A canary bird to whom some cowalip and 
primrose flowers were given attacked all parts indiscriminately, 
and ato up the corolla, calyx, and stalks. A lady also informs 
me that her canary and siskin always attack primrose and cow- 
slip flowers, if kept in the samo room.’ They generally first 
make a ragged hole through the calyx opposite the ovarium, and 
remove the ovules, as I found to be the case with flowers which 
were sent to me; but the ovules had not been so well removed 
as by the bullfinch, and the nectar could not be obtained by this 
method of attack. 

But now comes the interesting point: the caged bullfinch just 
referred to was caught in 1872 near Ventnor, in the Isle of 
Wight, soon after it had left the nest, by which time the prim- 
roses would have been out of flower, and since then, as I hear 
from Prof. Frankland, it had never seen a peimrose or cowslip 
flower. Neverthelem, as soon as this bird, now nearly two 
years old, saw these flowers, some machinery in its brain was 
set into action, which instantly told it in an unerring man- 
ner how and wher to bite off and press the Howers, so as 
to gain the hidden prize. We &ro reminded by this little fact of 
Mr. Spalding’s admirable observations on the instinctive actions 
of chickens when their eyes were uncovered, after having 
blind-folded from the moment of being hatched, ' 

Prof. Frankland seems to have been much struck with the 
behaviour of his bulifinch, and remarks in his letter that ‘it 
had all the precision af a chemical reaction ; the result of putting 
a primrose within its reach can be almost as certainly predicted 
as that of putting a plate,of iron into a solution of sulphate of 
“copper.” CHARLES DARWIN - 

Down, Beckenham, Kent, May 7 


P.S.—This letter was printed before I saw your last number, 
and I am glad to find that some of my statements are confirmed, 
more especially with respect to bullfmches. During the last fort- 
mght not one primrose has been attacked in the littl wood 
where shortly before there was such havoc, Iimagined that the 
pair of ballfinches, which I saw there carter in the season, had 
wandered away ; but yesterday evening (May 10) it occurred to 
me that the flowers produced late in the season might- fail to 
secrete nectar, or that the recent cold weather might have pro- 
duced this effect. Accordingly, in the afternoon I [gathered 
fifteen flowers from os many distinct plants, and kept them in 
water in my room for seventeen hours, Earlier in the season I 
treated some flowers in this same manner, and found the tube 
of the corolla full of nectar ; now only one of the flowers 
contained. a very small’ | of nectar, another showing a 
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mere trace of it. And the floweis being no longer cnt off by 
the birds supports my belief that the nectar is one chief attrac- 
üon to them ; the ovules without the sauce not being worth 
the gathering. I may add that as the primrose is a dimorphic 
plant, these non-nectariferous flowers would be sterile, for they 
would not be visited by insects —C.D. ` 

e. 


Mr. Spencer and è griori Axioms 
' I QUTTE agree with Mr. pencer that 
will not be to En TODOS] but it shoul 
principal ‘‘exemplification of unconsciously-formed preconcep- 
tlons Pas of M. Spencer’s own (teas (Rane » Newton's 
*' Second Law of Motion,” which, if I un im aright, 
may now be described as ‘a consclously-formed hypothesis con- 
cerning the relation between weight (force?) and motion.” Only 
demummng to the word ''hypothesis," and leaving it to Mr. 
Spencer to reconcile this with his former declaration that the 
law in question is an ‘immediate 


between us 
be noted that my 


Rost. B. HAYWARD 


Mx. SPENCER does not state his arithmetical illustrat'on very 
exactly. Hio implies that there is « certam truth which the 
»* is of understanding concerning which the 
schosiboy makes a mistake, but that there is present in the 
civilised adult a consciousness of its logical necessity. It does 
not appear distinctly what that truth is. 

The most obvious int ation of what is printed is, that 
Mr, Spencer refers to the local value of figures in the Arabic 
system of notation: this is probably not what is meant. 

Two other tions suggest themselves, The sum of 
seven and five is the seme number whatever be the things to 
which the seven ond five refer; or else the more particular state- 
ent that the sum of seven and 
ten and two. It is not apparent that either of these is intended. 

To say that seven and five make twelve without implymg 
som about twelve other than the statement that it is seven 
and five, seems a proposition so purely verbal that it ıs difficult 
to see how the recognition or non-recognition of it illustrates 
the grounds of belief in physical laws. 

Nor A METAPHYSICIAN 


The Glacial Peilod 


IN the many kind and favourable reviews of my book, ‘‘The 
Naturalist in nies a,” exception has been generally taken to 
my speculations on the extent and effects of the ice of the glacial 

od. The subject is a large one, and too Iiftle of my tite can 
be arn to scientific inquiry to allow me to hope that I can deal 
with it in detail for some years to come ; but as it appears that T 
have not expressed my views with sufficient clearness and have 
been misunderstood Ly sume of my antics, I shall be glad of an 
opportunity to state them with distinctness and bierity. 

I. At the present sea-level, the ice extended, in the northern 
hemisphere, from the Pole to lat. 39° in America, to about the 
valley of the Thames in England, to lat. 50° in central Earope, 
and to let. 52^ in north-nestan Asia, Along the high lands of 
America it reached to the topic» and in Central America all 
the lend lying over 2,000 ft. a the sea supported glaciers. I 
do not contend that the present low lends o tropical America 
were ever covered with ice, and it is on the mountain chains of 
that continent alone that I believe it nearly reached to the equator. 

2. The ice was thickest over the American continent, not be- 
cause it was coldest there, but because the great evaporating area 
of the Pacific Jay to the south-west of it and the counter trede- 
wind swept across it and precipitated the moisture with which it 
was laden Siberia wra y cold, but the u moisture- 
bearing currents of air were intercepted by the alayar, the 
Xuen Lw, and the Altai Mountas. It was thickest m 
America for the same reason that it is thicker on the summits of 
the Pyrenees than on similar heights on the Caucasus, and 
thicker on the southern than on the northern slope of the Hima- 
layas, not because of greater cold, but of greater precipitation, 

3. The ifhmense accumulation of ice in the extreme north of 
America and Europe must have overflown and filled the polar 
basin even if it had not independently collected there; but the 
precipitated molstnre would not have on the continents if 
the e had not been much colger then than now ; and the sur- 
face of the Arctic Ocean must have been frozen over, and as capable 
of sustaining accumulations of “mow as the solid land tzelf, 


five is the same as the sum of 


even If that ocean was not displaced by the ice flowing ito it 
from the northern extremities of the continents. 

4. Probably the ice was not thickest pe Pole, but fuse 
a ndge of varying helght at unequal d ces from tt ; for, as 
we lira seen, it ies be thickest where it was coldest, but 
where there was most precipitation, and the south-west winds 
would part with their moisture long before they reached the 
Pole. 

5. Whilst we can follow on the land the marks left by the ice of 
the glacial period, and map out its former boundaries, we can 
only specilale on its extent over the areas now covered by the 
sea. We have, however, some evidence, The Hebrides 
and the extreme north-east of Scotland were overflown by ice 
that came from the north-west, and the bed of the Nouth Atlantic 
must have been filled so far at least, or to about lat. 59° ; and 
taking into account the much greater quantity of ice lying on 
America than on E , it is not an extreme suppomtion that 
on the western side of the Atlantic the bed of the ocean was 
occupied by ice to lat. 45°. 

6. One of the principal effecta of this great advance and ac- 
cumulation of ice, pot yet taken into consideration by geologists, 
was an interruption to the drainage of all countries whose nyers 
flowed northwards. The great plain of- Sibena was, I believe, 

ied by an immense lake caused by the blockin up of the 
whole of the watershed to the north. In western Pane this 
Interference with the drninage of the land took place, even if we 
do not accept the theory of an ice-cap, but huld with some 
geologists that the ice descended only ae existing chains of 
mountains. AT the rivers of northern Germany must have been 
dammed back by the ice descendmg from the Scandinavian 
mountains. One of the most important changes was effected in 
the German Ocean. Its northerm half was filled with 1ce, 
from the mountains of Norway and Sweden, from Scotland and 
northern d. As we know that at this timo the Straits of 
Dover did not exist, it is evident that the southern portion of the 
bed of the German Ocean must have been filled by a t fresh- 
water lake, ing in extent dunng the advance and retreat of 
the ice, into which flowed all the water of the melting ice, and 
all the rivers that now run into the same area. 

7. There is no satisfactory evidence of the intercalation of a ' 
warm pericd between two glacial ones, though doubiless there 
was more than one 1etreat. of the ice, during which a tempernte 
climate prevailed in regions glaciatcd before and afterwaids. 
The interm g of the remains of northern snd southein 
mamnınlia ın the gravels of south-eastern England arose, pro- 
bably, as explained by Sir Charles Lyell, by a noithern and a 
sodium fauna having migrated to the district at different seasons 
of the year, 

When the German Ocean was blocked up to the noith by ice, 
a great river must baverun to the south through what are now the 
Straits of Dover and the English Channel 1eceiving into one stream 
the waters of the Rhine, the Thames, the Humber, and the Somme. 
How far that nver ren southward would depend upon the rela- 
tive heights of the land and the ses. It must have ren into a 
comparatively waim ocean, for the effects of the warm cuirenis 
of water coming fiom the tropics, instead of as at the present 
time entering the polar basin, would be confined to and {ntensi- 
fied in more southern latitudes, and they would then, as now, he 
deflected upon the western coast of Euope. Up this ilver the 
hippopotamus and the southein species of rhinoceros and ele- 
phant may bave come in summer and autumn, whilst the mam- 
moth, the woolly ihinoceros, and the musk ox came from the 
north in winter. 

8. The theory of the damming-up of many rivers throws 
much light on the difficult question of the formation of the high 
and low level giavels and the loess. The lake occupying the 
area of the German Ocean must have stood much higher in 
spring and early summer than it did Jater on in the year and 
in winter ; and the levels of the lower parts of the rivers running 
into it must. have been affected by it» rise and fall. If we can 
suppose that the hippopotamus only came up the river when it 
was low in the latter part of summer, or in the nntumn, we can 
understand how its remains are only found in the low-level 

vels of the Thames and the Somme ; though it is also possi- 

le that they may Lelong to a later and milder period when the 

ice had retired so far back that th great lake partly drained to 
the noith around Scotland. ^ 

9. The glacial period probably existed in both hemispheres at 
the same time. because we can trace the evidence of the 
existence of ice along the lands of America into the north- 
em tropics until it neaily mosculates with that coming down 
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from the south, and there is no difference in the character or 
appearance of the moraines left on both sides of the nre 
Second, because, excepting on the suppomtlon that the ice 
extended, at least along some meridians, both from the south and 
the north nearly to the equator, at the same time, we cannot 
explain the distibunon of those animals and plants that arc 
found in the temperate zones of both hemispheres, separated by the 
whole width of the tropics, over which they cannot now 

For example, there are more than forty flowering plants of North 
Amenca and Europe which are also found in Terra del Fuego. 
Darwin's theory that these plants were driven to the high lands 
of the tropics during the glacial period, and followed the retreat- 
ing ice in its retrocession, must fall to the ground if the 1ce did 
not exist in both hemispheres at the same time, (See “Origin 
of Species," p. 405, &c.) 

10. The piing-up of water around the poles in the form of ice 
could not fail to affect the level of the ocean. Mr. Alfred Tylor 
has calculated that the accumulation of the ice in the northern 
hemisphere alone would abstract so much water es to lower the 
level of the sea 600 feet; and if, as I believe, the glacial period 
occurred at the same time in both hemispheres, the level of the 
ocean must have been lowered at least 1,000 feet. 

11. The theory of the lowering of the level of the sca during 
the glacial period is directly opposed to the generally accept 
one of a great submergence of part of England and Scotland to a 
depth of about 2,000 feet, when the marme shells of Moel Try- 
faen and Macclesfield were ted. The facts on which this 
theory of submergence is can be otherwise explained. The 
shells are broken or worn, and generally mized ami other 
transparent materials. They are just where they ought to be 
found on the supposition that an immense body of ice coming 
down from a Ireland, from Scotland, paf Cumber- 
land and Westmoreland, filled the basin of the Irish sea, scooped 
out the sand with the shells that had lived and died there, and 
thrust them far up am the Welsh hills that op its course 
southward and around the great bight of which Liverpool forms 
the apex. Excepting some raised beaches around our coast, 
which were probably formed after the glacial period, and in no 
case reach more than 100 feet above the present level, I believe 
there is no evidence of the submergence of Great Britain either 
during or since the glacial period. TuHoMas BELT 


evidence of a double outflow. I came to fhe conclumon that the 
division of the waters took place in the boggy bottom of the 
to the west of Nystuen, and that it would be impoe- 
sible to say exactly where it was To the westward of this 
boggy placa is indeed another lake, of which the waters flow to 
the Sogne Fjord , but this lake is several mules to the west of 
Nystuen, and separated from it by land, rising 100 feet or 
more above the levels of the water in the two laker. e 
Whether lakes with two outflows exist or not, 1t 1s difficalt to 
avoid that Colonel Greerfrood was warranted in his 
former incredulity upon the subject. W. STANLEY JEVONS 





Trees Pierced by other Trees ~- 


UNDZZ this heading your correspondents discuss two distinct 
questions as if they were the same, peusy the piering or the 
stem of a tree by the head of another, as supposed by.Mr. 
Murphy, snd.the growth at the root of a plant in or on another 
tree. othing can be more common than this last. Wherever 
soil the roots of seeds will grow as a matter of course. 
More this, trees will strike roots into soil collected in theig 
own forks, as I can show here, or down the rotten wood of their 
own trunks, A remarkable case of this may be seen in a yew 
treo in West Tisted churchyard near heie. But no can be 
moie opposte than the growth of the root and that of the head. 
The root grows to darkness; the head to the hght. 

Alresfoid, May 11 GEORGE GREENWOOD 

[This correspondence must now end.—Ep.] 





The supposed Antipathy of Spiders to Chesnut Wood 


Some years back, while walking in the cloisters -of New 
College, I remember a resident Fellow (since deceased) t 
me that spiders were never known to occur m the work o 
the roof, and attributing thei: absence to the chesnut timber, of 
which it was framed. 
Tt bas been asserted that this wood, which was formerly sup- 
to be that af the chesnut, really belongs to Quercus sessi- 
, but I do nat know if thet 1a still held to be the case. 
The roof of Westminster Hall was at one time considered to 
have been constructed of chemut; has any such story been 
heard of in connection with it? R A, PRYOR 
13 Bury Street, S. W. 





Lakes with two Outfalls 


THE subject of double outfalls is of some interest, if only as 
showing the necessity of accurate observation, and the difficulty 
nmg the truth in matters a trot simple fact. 

In NATURE, vol. ix. p. 485, Mr. W. B. elwall brings 
forward two instances of lakes with double ontfalls, and states 
that he has passed two or three more. Now, as that 
upon the Fille Fjeld, which he describes from observa- 
tion, I beg entirely to call in question his accuracy. I passed 
the locity during each of the two last summers, and my attention 
was drawn to the position and nature of the watershed, es 


pecially d my visit of last summer, when I had carefully 
inquired n 
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AN EXPEIMMENTAL OBSERVATION ON 
HAY FEVER* 


s THE accompanying brief but most interesting paper 

was received a day or two ago. Believing it 
may bring relief to those who during the coming warm 
weather may be attacked with hay fever, Prof. Pyndall 
forwards it, with bis compliments, to the editor of 
NATURE." 

From what I have observed (says Prof. Binz) of recent 
English publications on the subject of hay fever, I am led to 
suppose that English authorities are inaccurately ac- 
quainted with the discovery of Prof. Helmholtz, as far 
back as 1868, of the existence of uncommon low orga- 
nisms in the nasal secretions in this complaint, and of the 
possibility of arresting their action by e local employ- 
ment of quinine. I therefore purpose to republish the 
letter in which he originally announced these facts to 
myself, and to add some further observations on this 
topic. The letter is as eee :— 

*t T have suffered, as well as I can remember, since the 
year 1847, from the peculiar catarrh called by the English 
“hay fever,’ the speciality of which consists in its atta ing 
its victims regularly in the hay season (myself between 
May 20 and the eed af anes that it ceases ın he cooler 
weather, but on the other hand quickly reaches a great 
intensity if the patients expose themselves to heat and 
sunshine. An extraordinarily violent sneezing then sets 





into asserted existence of a natural double outfall at 


Pee ictum tn Vand. (See NATURE, vol vni p. $e also 
Col Green wood's and Mr. R. B. Hayward’s letters, NATURE, 


vol vli. p. 382.) 

Mr. wg. Thelwall says :—'' Between Nystuen and Skogstad 
is a chain of lakes crossing the watershed, the highest of which 
(not the one marked on the Vei-cart over Norge, think), sends 
its waters to the west, past Nystuen to the Sogne Fjord, at 
Lzrdalsoren, and on the east by the Lille Mjosen, and Aadalen 
to the Tyrifjord, and so past Drammen to the Christiania Fjord. 

is lake is & small one, and the double outflow is close to the 


This 
high road. E 

ow this statement is inaccurate in all the essential details. 
The division of the wateis is sof between Nystuen and Skog- 
stad, but on the other uide of Nystuen between it and Maristuen 
'The water which Nystuen does rot flow towards the west 
to the Sogne Fork, but to the east towards the Lille Moa ma 
I carefully ascertamed when I was staying at Nystuen. is 
rendered certam, too, by the fact that the land rises to the west 
of Nystuen, the actual division of the waters being about 100 or 
105 feet, by my aneroid barometer, abore Nystuen. Moreover, 
having scrambled up a steep mountain close -behind Nystuen, 
whence the view on a clear day is of the wildest character, I had 
posters: vu of the whole district in debate, and exemmed 


* By Prof, Bing, of Bonn. E 
it with a good field-glass, with a view to detecting say + CÈ Virchow'a Arcis, vol. xivi. p. roo. 


May 14, 1874] 


NATURE 


27 





in, and a strongly corrosive thin discharge, with which 
much epithelium is thrown off. This increases, after a 
few hours, toa inflammation of the mucous mem- 
brane and of the outside of the nose, and excites fever 
with severe headache and great depression, if the patient 
cannot wgthdraw himself from the heat and the sunshine. 
In a cool room, however, these symptoms vanish as 
quickly as they come on, a&d there then only remains for 
a few days a lessened discharge and soreness, as if caused 
by the loss of epithelium. I remark, by the way, that in 
all my other years I had very little tendency to catarrh or 
catching cold, while the hay fever has never failed during 
the twenty-one years of which I have spoken, and has 
never attacked me earlier or later in the year than the 
times named. The condition is extremely troublesome, 
and increases, if one is obliged to be'much exposed to the 
sun, to an excessively severe malady. 

* The curious dependence of the disease on the season 
qf the year suggested to me the thought that organisms 


might be the origin of the mischief. In examining the 
secretions I ly found, in the last five years, certain 
vibrio-like les in it, which af other times I could not 


observe ın my nasal secretion. ... They are very small, 
and can only be recognised with the immersion-lens of a 
veiy good Hartnack's microscope. It is characteristic of 
the common isolated single joints that they contain four 
nuclei in a row, of which two pairs are more closely 
united. The length of the joints is o'oo4 millimetre. 
Upon the warm objective-stage they move with moderate 
activity, partly in mere vibration, partly shooting back- 
wards and forwards in the direction of their long axis ; in 
lower temperatures they are very inactive. Occasionally 
one finds them arranged in rows upon each other, or in 
branching senes. bserved some days in the moist 
chamber, they vegetated again, and appeared somewhat 
larger and more conspicuous than immediately after their 
excietion. ‘It is to be noted that only that kind of secre- 
tion contains them which 1s expelled by violent sneezings ; 
that which drops slowly does not contain any. They 
stick tenaciously enough in the lower cavities and recesses 
of the nose, 

“ When I saw your first notice respecting the poisonous 
action of quinine upon infusoria, I determined at once to 
make an experment with that substamce, thinking that 
these vibrionic bodies, even if they did not cause the 
whole illness, still could render it much more unpleasant 
through their movements and the decompositions caused 
by them. For that reason I made a neutral solution of 
sulphate of quinine, which did not contain much of the 
salt (1°800), but still was effective enough, and caused 
moderate irritation on the mucous membrane of the nose. 
Ithen lay flat on my back, keeping my head very low, 
and poured with a pipette about four cubic centimetres 
into both nostrils. en I turned my head about in 
order to let the liquid flow in all directions. 

“The desired effect was obtained immediately, and 
remained for some hours; I could expose myself to the 
sun without fits of sneezing and the other disagreeable 
symptoms coming on. It was sufficient to repeat the 
treatment three times a day, even under the most un- 
favourable circumstances, in order to keep myself quite 
free.* There were then no such vibrios in the secretion. 
If I only go out in the evening, it suffices to inject the 

uinine once a day, just before going. After continuing 
treatment for some days the symptoms disappear com- 


pletely, but if I leave off they return till to the end 
. of June 
OM inine date from the sum- 


frst experiments with 
mer o 1867 ; this ear (1868) I began at once as soon as 
the first traces of the illness appeared, and I have thus 
been able to stop its development completely. 


e. 
* There is no foundation for the objection that zyringing the nose could 
not cure the asthma which pipe vider fever , for thos asthma zs only 
the reflex effect ariing from the i of the nose. —. 


* [ have hesitated as yet in publishing the matter, be- 
cause I have found no other patient * on whom I could 
try the experiment, There is, it seems to me, no doubt 
considering the extraordinary regularity in the recurrence 
and course of the illness, that quinine had here a most 
quick and decided effect. And this again makes my 
hypothesis very probable, that the vibrios, even if being 
no specific form But a very uent one, are at least the 
cause of the rapid increase of the symptoms in warm 
air, as heat excites them to lively action." 

Í should be very glad if the above lines would induce 
medical men in d—the haunt of hay fever— to test 
the observation of Helmholtz. To mon ene the ap- 
plication with the pipette may be too difficult or impos- 
sible; I have therefore already suggested the use of 
Webers very simple but effective nose-douche. Also it 
will be advisable to apply the solution of quinine /efza. 
It can, further, not be repeated often enough that quinine 
is frequently adyl especi with cinchonta, the 
action of which is much less to be depended upon. 

Dr. Frickhdfer, of Schwalbach, has communicated to 
me & second case in which hay fever was cured by local 
app eano of quinine (Cf. Virchows Archiv (1870), 
vol li p.176). Prof. Busch, of Bonn, authorises me to 
say that he succeeded in two cases of “ catarrhus eestivus ” 
by the same method : a third patient was obliged to ab- 
stain from the use of quinine, as it produced an unbear- 
able irritation of the sensible nerves of the nose. In the 
autumn of 1872 Helmholts told me that his fever was 
quite cured, and that in the meantime two other patients 
had, by his advice, tried this method, and with the same 
success. 





THE COMING TRANSIT OF VENUS T 
IV. 
I? has already been pointed out how unsatisfactory in 
some were the results of the observations 
made in 1761. ‘Those of the year 1769 were more suc- 
cessíul, but the discrepancies of different observers still 
threw a doubt on the result, After Encke had discussed 
with all possible care the observations made upon these 
two occasio doubts were still raised as to the correct- 
ness of the value thus found for the solar The 
reasons of these doubts were manifold. In the first place 
in order to get any value whatever of the solar parallax, 
Encke had been forced to assume that enormous errors 
had been committed by some of the observers; and 
again, all the other methods of which we have spoken 
were found to give a tolerably accordant value of the solar 
but values that differed considerably from 
cke’s determination. 

It was with no small satisfaction then, that astronomers 
learnt that M. iier Me 1864 had deduced a sensibly 
greater value for the solar parallax, by using more accurate 
values for the longitudes of the places of observation. 

But Mr. C. J. Stone, now her Majesty's astronomer 
at the Cape of Good Hope, has lately re-discussed these 
observations $ He finds that when the remarks of the 
observers are rightly interpreted, all the observations 
agree without any extra t errors of observations ; 
and moreover, the value of the solar thus de- 
duced agrees with the values found by other means, 
Mr. Stone deserves thethanks of the scientific world for 
having convinced them that this method, which at one 
time was falling intojdisrepute, may y be rendered 
very trustworthy. A 

The result of Enckes determination was that the mean 


* Helmholtz, now Professor of Physics at the U; of Berlin 
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distance of the sun from the earth is about 95 millions 
of miles. Itnow appears that the true distance is some- 
where about 91} millions of miles. The annexed table 
gives the values of the sun's parallax and distance as 
determined by different methods. x 

















Method. Parallax, |Dist. of sun m miles | Compater. 

Transit of Venus *. . | 8^9r 91,580,000 | Stone 
Opposition of Mars. | 8 43 91,240,000 | Stone 
Lunar Theory t. 8 *91 91,520,000 
Lunar Theory $. . 87850 92,200,000 | Stone 
Planetary Theoryf. . | 87859 92, 110,000 er 
Jupiters Satellites and 

velocity of light $ . 8 *86 92,100,000 | Foucault 
Constant of Aberration 

and velocity of hight ™ | 8786 92,100,000 | Cornu 





The uncertainty of observation which Mr. Stone aimed 
at clearing away 1s one of a very curious optical character. 
It is found that Venus at the time when she has almost 
completely entered within the sun’s disc does not retain 
ber Sound aspect, but becomes pear-shaped, or at least 
connected with the sun's limb bya “black drop "or 
“ligament.” This ligament sometimes appears simpl 
as a fine black thread connecting the planet with the limb 
of the sun. One observer in 1769 saw a number of black 
cones shooting out to the $un's edge in a fluctuating 
manner, 

Many of these phenomena were doubtless due to bad 
definition of the telescope employed, or to the instability 
of its mounting. But the existence of a “black drop” 
even under the most favourable circumstances cannot 
doubted ; it was well observed in the case of a transit of 
Mercury that occurred in 1868.1] If the planet be entering 
upon the solar disc, the first phase occurs when the edges 
of the sun and planet seem to be in contact. The second 
phase occurs at the instant when the “ black drop ? breaks 
off and a flood of light sweeps in between the planet and 
the sun. This occurs very suddenly, and has been sup- 
posed to indicate the true time of actual contact, 

By referring to the PAosopkical Transactions of 1769- 
70,a large number of descriptions of the phenomenon 
may be read. Some of the appearances are shown in 
Fig. 14, they are copied from the ios by Bevis, 
Hirst, Bayley, and Mayer, respectively— Prof. Grant states 
that the last one bears a resemblance to the appearance 
of Mercury as seen during its transit in 1868 from the 
Glasgow Observatory, the sun being near the horizon. 

In the case of that transit of Mercury, studied by six 

` experienced observers at Greenwich Observatory, two 
curious facts appear. Firstly, the times-of contact as 
determined by different observers vary to the extent of 
135 seconds, And secondly, the shape of the planet 
varied considerably with different observers, 

Mr. Stone having noticed a confusion in the 
of the astronomers of the last century as to which of the 
two phases was observed, carefully re-studied their words; 
and by supposing the two phases to be separated bya 
constant interval of time, he utilised both kinds of obser- 
vation. This constant interval of time was deduced from 
all the observations, and found to be about 17 seconds. 
In this manner he arrived at the more accurate value of , 
the sun’s parallax. 

It has been asseited that astronomers claim undue 
credit for the accuracy of their measurements, since 
Encke made an error of three or four mullions of miles 
in the calculation of the sun's distance. This is not so. 
A chemist may be able to weigh many substances with | 
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of a milligramme, he might have 
a larger percentage error. When we consider how ex- 
tremely small an angle the solar parallax is, it 1s asto- 
nishing to find so great a concordance between the results 
of different methods. 

As to the cause of the phenomenon of the “ black drop,” 
Lalande ascribed it to irradiation. Irradiation is that 
cünous phenomenon in virtue of which a star, or any 
bright object, appears larger than it really is.. If a thin 
platinum wire intensely heated by the passage of an 
electric current, it seems, to a person distant about fifty 
feet, to be as thick as a pencil. In this way the sun’s 
diameter seems to be increased. The sun’s light also 
encroaches upan the disc of the planet and makes it seem 
to be smaller than it really is. But when Venus and the 
sun have their edges almost in SUD a shown by the 
dotted line in Fig. 15, then there is no light at that point 
which can encroach ; hence we see at this point the 
* black drop" to which allusion has been made. e. 

Father He one of the observers in 1769, ascribed the 
phenomenon of the “black drop” to the sensible size 
which an illuminated surface must have before it can be 
visible. There 1s probably some truth in each of these 
suppositions. 

As to the cause of irradiation, it is difficult to speak 
with Hd. It is probably caused in part by the 
telescope and in by the eye. Great confusion has 
been introduced by persons neglecting to separate two 
perfectly distinct phenomena. True irradiation ıs only 
observed with a powerful light. With less illumination 
similar results m&y be seen, but they are of a different 
nature, and are produced between the foimation of an 
Image on the retina and its reception by the brain. In 
accordance with the customary nomenclature, this error 
of vision may be called the mental aberration of the eye. 
It is a perfectly definite phenomenon capable of accurate 
investigation, and M. Plateau has made measurements of 
the mental aberration of his own and his friends’ eyes.* 
True irradiation may be caused either wholly or in 
part, by the spherical aberration or the chromatic aber- 
ration of the eye, or by diffraction, or by a spreading of 
the excitement of the nerves of the retina, which gives 
rise to the sensation of vision over a sensible space. In 
a telescope it is probably chiefly due to diffraction. 

The success or failure of all observations of contact in 
the coming transit will to a great extent depend upon our 
knowledge of the nature ot this appearance. For this 
reason numerous eriments bave been made with the 
object of gaining information upon the question. The 
Russians, Germans, Americans, and English have all 
mounted artificial transits of Venus for the practice 
of observers The arrangement adopted by the As- 
tronomer Royal consists essentially of a metal disc 
arith two arcs of circles drawn upon it to represent 
the sun's edge with the metal between them cut away. 
Behind these there passes a glass plate with a circle of 
metal to represent Venus let into it flush with its surface. 
The glass plate is moved by clock-work so that the 
different phenomena are observed in succession exactly 
as they will be seen in the true transit. As the artificial 
planet in succession tbe two arcs representing the 
sun's edge, the phenomena of ingress and egress are succes- 
sively o Before contact takes place, the sun has 
two cusps at the point of contact where Venus is touching 
the edge of the sun. The distance between the points 
of these cusps rapidly diminishes, the s between 
them being intensely black. They suddenly meet. But 
between the planet and the sun’s edge a lgh? shade is 
still seen which lasts several seconds before the planet 
appears completely detached. If instead of watching the 
meeting of the cusps, the part between them be studied, 
a sudden diminution of intensity of the blackness is seen 


* Noar Mém. de l'Acad Royabde Bruxelles, t. xi. p. z, &c. 
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about a second before the eene of the The 
diminution of brightness is very sudden, and dis in the 
phenomenon to be chiefly attended to in the actual obser- 
vation. It occurs almost exactly at the moment of true con- 
tact, though the “black drop” does not disappear until 
some seconds later. It is of the utmost importance that the 
nature of these different phenomena should be carefully 
studied by all the observers. And at the present time 
experiments are being made with a view of determining 
the personal equation of each of the observers on th 

British expeditions. : 

But the actual observation will be rendered more diffi- 
cult for various reasons. Firstly, the enormous extent of 
atmosphere which the rays of light must penetrate before 
reaching the telescope will destroy the definition to a 
large extent. Secondly, the existence of an atmosphere 
around the planet Venus may materially affect the nature 
of the phenomenon. 

In any case there is little doubt that as many of the 
observers as possible of all countries should describe, as 
afcurately as can be done, the exact appearances which 
are noticed at successive stages of the ingress and egress 
respectively. Comparisons being also made 
different observers and between different telescopes, it 
will be possible to reduce the observation of any phase 
which may chance to be*caught in the actual observation 
to the true time of contact. From observations with the 
Model Transit of Venus made at Greenwich, the follow- 
ing facts appear :— 

I. It ires considerable experience for an observer 
to appreciate all the definite changes of appearance which 
occur, 

2. When two observers describe a particular phase 
which they see, and determine to observe this phase to- 
gether, the times recorded by each are generally accordant 
within a fraction of a second. 

3. The successive phases of an ingress or egress ap- 
pear to follow each other sometimes idly, at other 
times gradually ; so.that in somè cases all the phenomena 
are observed within three seconds, on other occasions the 
same series of phases is completed in ten seconds. 

4. The time at which any particular phase is observed 
varies very slightly with the a of the telescope. 
When a telescope of good definition is employed, the 
time of any m at ingress is earlier than with an in- 
strument of less ect definition. 

In the case of the observations of last century, it is easy 
to see how observers quite unprepared by previous ob- 
servations as to the nature of the appearances they were 
about to witness weie sometimes inconsistent with each 
other. In fact, without preliminary practice, and with bad 
definition, observers might vary even with a Model 
Transit of Venus by as much as 15 seconds. But, 
knowing what they are to observe, they would differ 
under no circumstances by more than about 2 seconds. 
Hence it is probable that in the actual transit, if the de-* 
finition be good, the observation say be accurate to 
within one second ; but if the circumstances be not very 
favourable, they may differ to an extent of fully three 
seconds, even after considerable practice with the model. 
"These estimates serve to give us some idea of the accu- 
racy with which we ma to have the observations 
made; and it is bale the care which has been 
taken to multiply the number of observers at each station, 
that each pair of observations of contact will give us a 
determination of the parallax of the sun true to about & 

cent. 

In the observations of contact, however, a great deal 
depends upon the experience of the observer; and it is: 
fortunate that the idea originally thrown out by M. 

anssen, and the mechanical execution of which has since . 
so ably carried out, will indelibly record the pro- | 
gress of the phenomenon and serve as a check to the, 
observers. . i 


By the aid of this method photographs of particular 
sun-spots have already been taken with great success at 
intervals of one second during one minute of time. Each 
of these sixty photographs is perfect in itself, and would 
admit of very ect measurements. Hence there is 
every reason to believe that in this manner an indepen- 
dent and very valuable observation of the true time of 
contact will be made at each stationwhere a photo-helio- 
graph is situated. 

e observations by means of photography during the 
progress of the transit have few difficulties to contend 
with, Their value will be largely increased by the fact 
that the actual measurements will be made afterwards 
when the observer cannot be carried away by the excite- 
ment of the moment. But even in this s of observa- 
tion there are difficulties which must be carefully con- 
sidered. It is found that if a sensitised plate be over- 
exposed, the image of the sun is considerably enlarged. 
This is due to photographic irradiation, It has been 
fonnd by Lord dsay and Mr. A. C. Ranyard to be 
mainly due to the'refiection of light from the back of the 
glass plate.* Itcan be almost entirely avoided by wet- 
ting the back of the plate, and placing black paper against 
it. There will still be probably a slight enlargement of the 
sun's diameter. This will not affect the relative positions 
of the centres of the sun and Venus; but it will render it 
extremely difficult to determine the unit of measure- 
ment. 

There are two ways of applying the photographic 
method. The first is the same as the heliometric method. 
For this purpose it is necessary to have one station in the 
north and. another in the south. By the other method 
we do not determine the least distance between the sun 
and planet, but the actual position of the planet at each 
observation. In other words, we determine the distance of 
Venus's centre from the sun's centre, and also the angular 
distance measured from the north point of the sun. To 
do this we must have in the focus of the prona Sea 
a fine thread to indicate the direction of the meridian in 
the photograph ; or in the American method we must 
have a ded vertically which shall indicate 
the vertical direction in the solar photograph. The 
arrangements of the American method, as set up by Lord 
Lindsay at Dunn Echt, are shownin Fig. 16. The siderostat, 
lens, and hut, are all shown in position. 

e value of the different methods has been well dis- 
cussed by De la Rue,f Tennant] and Proctor.§ The 
method which takes into account the actual position of the 

etonthesun is the more accurate, but it requires thatthe 

ducial lines, or lines of MESI AE be exactly repre- 

sented in the photographs. Mr. De la Rue says that this 
can be done to within one minute of space. 

Besides photographic irradiation, however, there is a 
very important difficulty which enters into both the pho- 

phic and heliometric methods. This 1s due to the 

ion of our atmosphere. Everyone knows the dis- 
torted forms which the sun assumes at the time of suns... 
In our own climate these appearances are seldom scen 
on account of clouds and the haziness of the atmosphere. 
But even from a high mountain, or from any position which 
allows the form of the sun to be accurately seen up to 
the time of sunset, its shape may be noticed to be either 
square, elliptical, or pear-shaped, according to the cir- 
cumstances of the atmosphere. Now at the most favour- 
able points of observation the sun will be comparativel 
near to the horizon. Consequently its form will vary wi 
the temperature of the air and with atmospheric disturb- 
ances. With our feeble knowledge of the laws of refrac- 
tion it will be a matter of some difficulty to dctermine 
with a the distance at different times between the 
centres of the sun and Venus. 
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The same remarks apply to the heliometric method. 
But with stations chosen where the sun is not too low, we 





Fic. 14 —The “black drop” as obtaryed in 1769. 


may expect accurate results, * The value of a heliometer 
over other instruments designed for measuring small 
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angles consists in this, that by it we can measure angles 
as as the sun’s diameter, It is ed by obser- 
vers with this method that an 6 on will be made 


each time with an ac comparable with that of an 
observation of the time of contact. In this case the 
heliometric method will give valuable results. For the 





Fro. 35. 


same reasons observations made by means of a double- 
image micrometer of the distance between the limbs of 
the sun and Venus near the time of contact will be as 
accurate as an observation of the contact itself. 

The last difficulty which we shall mention in connec- 
tion with this kind of observation is due to atmospheric 
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Fia. 16 —Lord Lindsay's Photographic Arrangements os sot up at Dunn Echt 


-conditions as affecting the apparent fime of contact. With 
d to the British cpedition, t care has been 

to choose stations where weather can be de- 
.pended upon. But in cases where the method of dura- 
tion is applied, the observations will be useless if there be 
not avery clear atmosphere both at ingress and at egress. 


De P'Isle’s method, on the other hand, requires æ perfect 
observation only at the time of one Po these phases. 
Hence the natlons which have adopted this method are 
less likely to be disappointed than others, 

EORGE FORBES 
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"(To be continued.) 
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LARVA OF MEMBRACIS SERVING AS 
MILK-CATTLE TO A BRAZILIAN SPECIES 
OF BEE 

MY letter in NATURĘ vol vili. p. 201, was in- 

complete so far as the names of the Brazilian 
insects alluded to are concerned, but I am now enabled 
accurately*to name both the supposed milk-cow and the 
posed milker. With to the former, Mr. Rogen- 
hofer, of Vienna, has had the kindness to compare my 
specimens of Membracis with the collection in the museum 
of that metropolis, and informs me that my Membracis 
belongs to the genus Potnia of Stal (Umbonia of Fair- 





Fia 1.—Cacafogo, worker (zide view). 


maire), the species most probably being £saica/or Fairm. 
As to the Trigona species referred to in the above letter, 
I have in the meantime received numerous good speci- 
mens, not only a number of workers, but also some males 
and even one queen. Mr, Frederick Smith has been good 
Vue to compare my oe with the collection in 
the British Museum, and has found that they belon 
to an undescribed species, Having worked through 
the literature on Trigona and Melipona as completely as 
foe and after perusing the descriptions of about one 
undred species, not having found a single one of which 
all thiee kinds of individuals are known, I think it will 





Tia. a —Cacafogo, mala 


he welcome to the readers of this journal, who are in- 
terested in entomology, if I do not restrict myself to 
merely mentioning the name and diagnostics of my new 
Tngona species, but give a description of its workers, male 
nnd queen, adding a brief account of its iar habits 
and economy from my brother's (Fritz Müller) observa- 
tions, 
. Trigona cagafogo* 

Length of the workers and males 5—54, of the queen 
6—7 mm. Males and workers are almost alike in size, 
colour, and outline of the body, and are distinguished from 

* I call the spocios Cagaíogo, unng tbb vernaculer name for the specific 
one. 


most other species of the same genus by the breadth of their 
head and the narrowness of their abdomen, which, in the 
workers, scarcely exceeds half the breadth of the head. 
In the males the abdomen is equally slender, but the 
head somewhat less broad ; in the queen the head is of 
the same size and form as in the workers, but the abdo- 
men is so much dilated as to reach one and a half times 
the breadth of the head, 

The head, z, scutellum, and abdomen, in all three 
kinds of individuals, are ferruginous, smooth and 
shining, the posterior margins of the vertex, of the scu- 
tellum and of the last segments of the abdomen have a 





black pubescence; the rest of the thorax, together with 
the legs, is black with black pubescence; the antennc 
black, the greatest part (V) or the whole (d) of the scape 
rufo-piceous, the flagellum fuscous beneath. e wings 
by far exceed the abdomen; the basal portion and 
radical cell of the anterior wings dark fuscous; their 
apical portion and the posterior wings subhyaline; the 
stronger nervures brown, the feeblest ones pale ferruginons ; 
no cubital cell atal. The mandibles with two teeth at their 
apex. The tibiz triangular, tbeir outside pubescent from 
the base to the middle, towards the apex slightly exca- 





Fra. 4 ~—Cacafogo, queen (rom beneath) 


vated, smooth, shining, and naked. The whole body 
destitute of feather-like hairs. The unguicnle of the 
males are, in this as in other Trigona and Melipona 
species, two-cleft ; whilst those of the workers and females 
are simple. The queen, besides her larger size and the 
much dilated abdomen, differs from the workers by the 
colour of the head being somewhat paler, the antenna 
longer, the thorax stronger, its anterior and lateral 
margins and two longitu streaks rufo fuscous, the 
anterior wings provided with a completely closed cubital 
cell the 1 ger and more Tost, especially the 
anterior and middle tibie much thicker, the outside of 
the posterior tibi slightly convex and pubescent nearly 
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as far as the apex, the apex of the posterior tibie bordered 
with partly feather-like hairs.* 

The nests of 7. cagafogo, like those of many other 
species, are built in hollow trees. One oftwo nests which 
my brother had the opportunity of observing was found 
in a tree cut down a kog tme before ; but its combs, 
lying in confusion, probably in consequence of the direc- 
tion of the trunk having been altered by felling the tree, 
showed that the nest had probably been built before 
the tree was felled. In this nest, the mhabitants of which 

y perished by having been plastered over with the 
oney which flowed from the damaged honey-pots during 
the transport, partly, as is to be supposed, flew away after- 
wards ; besides a great number oF workers and a small 
number of males, only a single queen was found, viz that 
illustrated in Figs. 3 and 4. The honey-pots, of the size 
of large hazel-nuts, were closely aggregated together. 
"The honey was of a viscous consistence, partly 
as clear as water, partly lighter or darker yellow; its 
flavour appeared to my brother insipid, pituitous, and 
somewhat disagreeable (the latter perhaps, as he supposes 
himself, because he was conscious of the cagafogos feeding 
upon carrion), The brood-combs, as with other Trigonas, 
were simple layers of hexagonal upright ceHs. The wax, 
of which both the honey-pots and the brood-combs were 
built, was nearly of a pure white colour, but it was mixed 
* with such an enormous quanti a heterogeneous ingre- 
dients (perhaps go per cent.) the building appeared 
of a dirty brown or blackish colour. 

Another nest, found by my brother in a trunk of Canella 
pimenta, about five meters above the ground, was brought 
safety home after cutting down the tree ; but a week after- 
wards all the inhabitants had flown away. 

The most stnking feature in the natural history of this 
stingless bee ıs its fondness for oily matters, and its 
singular means of defence, connected with a great irrita- 
bility. As I have already stated (vol. viri. p. 201) it feeds 
upon carrion; and is fond of old stinking cheese. 

en visiting flowers, it seems to be also guided by its 

cular taste ; it visits in swarms the flowers of a bean 
with glandular calyx; also a white-flowered Abutilon 
and Sicyos angulata, the flowers of which are glandular 
and secrete an oil. It was also observed fertlising the 
flowers of Asclefras curassavica, milking the larve of 
Membracis, repeatedly sucking the juice flowing out of 
trees, and devouring the sugar spread to be dred. Its 
singular means of defence are indicated by the vernacular 
name Cagafogo (spit-fire), for although stingless, like all 
other Trigonas and Meliponas, it possesses a very intense 
venom, which causes a most lively irritation in the skin. 
"Whilst the defenceless species are for the most part very 
peaceable, the Cagafogos, on the contrary, are so irritable 
that the cbservation of their nests proves impossible, 


unless cold weather or strong breezes from the land keep 
them quiet. 
Lippstadt HERMANN MULLER 





THE MAMMALS OF MOUPIN ^ 


“WV HERE is Moupin?” our readers will say, when 
they see the heading of thus article. To this it 
may be replied that, if not already well known to zoolo- 
gists, Moupip bids fair to become so very quickly, as it 

es one of the most strange and interesting faunas 
which have become known to us of late years. Moupin 
js the name of one of the small independent principalities 
lying-on the extreme west of the great Chinese province 
of Setchuan. It does not appear to be marked on any 
of our charts, but if our readers will turn to the map of 

China and find Ching-tou, the capital of Setchuan, they 
will see still farther to the west a range of mountains de- 
'^ A more full and detailed description of ths and somo ether new 
will be in a soparato troatiso on Trigona and Melipona, to be pu 

by my and myself. 


ignated the “ ling Mountains,” which 


ina poe from "hibet. Amongst these Beanie i 
called 


oupin is situated. 

The first and only European who has penetrated to this 
remote corner of the earth is the celebrated French tra- 
yeller, Armand David, a missionary priest of the congre- 
gation of Lazarists, who has for many years, by permission 
of his superiors, devoted himself to the exploration of the 
Chinese flora and fauna) Ptre David left his mission 
in Pekin in May 1868, and travelled by the Yangze-kiang 
—the thigh road into the interior of China—to Chong- 
kin. Hence he proceeded by land, leaving his baggage to 
follow by water, and after twelve days’ journey reached 
Chong-tong, the capital of the great province of Setchuan, 
where there is a large Catholic mission, presided over by 
an Apostolic vicar. Hence to Moupin was eight days’ 
journey farther westward, during the latter portion of 
which a mountain range nearly 10,000 ft. high was tra- 
versed. Pére David's ordinary residence in Moupin 
was in one of the high valleys at an elevation of aboyt 
7,000 ft. above the sea-level, above which rose one of 
the principal mountains of the district to the height of 
15,000 ft. Up to about 10,000 ft. dense woods of pines and 
cedars varied with rhododendrons, laurels, and magnolias 

revail, During a ten months’ residence in this locality, 

ère David formed extensive collections in every 
branch of Natural History, which were transmitted to 
the museum of the Jardin des Plantes at Paris. Ina 
report * addressed to the professors'of that establishment, 
which has been lately published in the 7th volume of the 
“ Nouvelles Archives,” Pére David has given a complete 
list of the mammals of his collection, which embraces no 
less than 110 ies, The novelties are shortly described 
by M. Alphonse Milne-Edwards, one of the naturalists of 
the Jardin des Plantes, who,jhowever, is now giving a 
much more complete account of them in a large work on 
which he is engaged, entitled “Récherches sur l'histoire 
naturelle des mammifères.” The following are some of 
Pére David's most remarkable discoveries in Moupin in 
the class of Mammals. 

Under the name RAinopithecus roxellana is described 
a very singular new form of monkey, clothed with dense 
hair, and with a turned-up nose, which inhabits tbe highest 
forests adjoining the snow. A second monkey from the 
same mountaingis described as Macacns thibetanus ; and 
a third was ascertained to exist in the rocks of the more 
eastern part of the district, but was, unfortunately, not 
obtained. 

Amongst the Insectivora, Père David's discoveries are 
also remarkable. Besides several species of shrew, of 
the known genera Sorer and Crocidura, a new form, 
allied to Dif odon, was discovered, which M. Milne- 
Edwards names Axnourosorex squamspes. Stil more 
curious is an entirely new aquatic form, allied to Mygake, 
which M. Milne-Edwards names Nectogale elegans, The 
moles are also represented in Moupin by two entirely 
new genera, Uropsilus and Scapionyx, besides a new 
species of true Taf 

The rodents of Moupin embrace several new species of 
Mus, Rhisomys, Siphzeus, and Lagonys, besides squirrels 
of different genera : examples of -six species in all 
were obtained, The carnivores also furnished some im- 
portant novelties, three new polecats (Putorius), two new 
species of the erlike form Arctonyx, and a new cat 
(Felis. But in this group the most 1ndustrious discovery 
was that of the Ælurus fulgens—hitherto regarded as a 
type peculiar for the higher Himalayas, and of its allied 
but larger brother Ækuropus melanolencus—one of the 
most wonderful of recent additions to the class of 
mammals. These two genera constitute a special family 
of carnivores, representing, in the Palsearctic region, the 
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Procyonide of the New World. The 4lurotus is a | 


large bear-like animal clad ın snow-white fur. It inhabits 


fy thehighest forests, and is called by the Chinese hunters 


“ Pae-shioung” or “ white bear.” Its food 1s said to be of 


a vegetable character. 


Proceeding to the Ungulates, we find other very re- ' 
singular form | 


markable discoveries recorded. The 
Budorcas, hitherto only known from the Mishmee Hills 
of Assam, a large antilopine-looking creature with a pai 
of in-curved horns, is also met with in Moupin. Three 
new Wemorhedt, or goat-like antelopes, are also in the list. 
But perhaps the most interesting of all Pére David's dis- 
coveries in this order of mammals is a new form be- 
longing to the family Cervida, which M. Milne-Edwards 
has termed Elaphodus cep Anus. It is intermediate 
between the muntjacks and the true deer, having the 
highly developed upper canines of the former, but pos- 
sessing a minute pair of horns about an inch in length, 
covered by a long tuft of frontal hairs as in the antelopes 
ofthe genus Cephalophus. 

Altogether, out of the 110 species of mammals obtained 
by Pere David in Moupin, no less than forty turned out to 
be new to Science, amongst which, as will be seen from 
what we have said above, were many of the most remark- 
able characters, There can be little question therefore, 
we think, that Moupin presents one of the most extra- 
ordinary faunas as sits mammals that has become 
known to us for many years. It must be conceded that 
the Jand is difficult ef deel and that perhaps no living 


Europ except Pére David, clad in Chinese garments, 
and ing the ordinary vernacular of the country 
could peak found his way there. It has been lately stated 


in a scientific periodical that zoology is at a discount in 
France, and that their recent contributions to this science 
have been of the most meagre description. The splendid 
discoveries of Père David, and the works of honse 
Milne-Edwards in which they are described, are of them- 
selves sufficient to refute such a baseless charge. 


THE TRANSIT EXPEDITIONS TO RODRIGUEZ 
T AND KERGUELEN'S LAND 


p- GOME four years ago (NATURE, volgi. p. 527), we 


directed attention to the desirable opportunity, pre- 
sented by the Transit expeditions to several little-known 
spots in the Pacific, of sending out qualified Natural-His- 
tory observers to the same islands, in order to obtain a 
knowledge of their flora and fauna, The astronomical 
stations selected as being especially worthy of this kind of 
research were the Sandwich Islands, Kerguelen’s Land, 
and the Island of Rodriguez. This subject having been 
brought before the Council of the Royal Society last 
year, and thus to the notice of the Treasury, we are 
glad to be able to announce that, after certain little diffi- 
culties on account of the change of Government, the 
present ministry were induced to grant a sum of money 
sufficient to send out naturalists to two of these stations, 
and that arrangements are now being made for their 
speedy departure along with their astronomical brethren, 
Three naturalists will proceed to Rodriguez, the most 
remote and least known of the Mascarene group of 


«X islands. Dr. T. B, Balfour, son of the well-known Pro- 


fessor of Botany of the University of Edinburgh, will 
devote himself to an examination of the general geo- 
logical structure of this island, which presents features 
of the greatest interest, inasmuch as it forms one of the 
few exceptipns to the general rule tbat all oceanic islands 
of the deep sea are of volcanic origin. Dr. Balfour will 
also collect the plants of Rodriguez so as to increase our 
a intance with the flora of the island, which has 
hitheito, we believe, been scargely touched. 

Mr. Case Guliver, of the University of Oxford, has 
undertaken the zoological department, and will form as 
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complete a ser es as possible of the recent animals of the 
island of every land. The fauna of Rodnguer, as 1s 
well known, 1s excessively meagre, but it is very desurab c 
that what little endemic hfe there is left on it should be 
investigated and collected at once, as being the relics of 
a very peculiar phase of life which is now passing away 
very rapidly. 

To Mr. Hea H. Slater, of the University of Cam- 
bridge, who has had good experience of cave-digging in 


' the north of England, has been entrusted the task of 
: the complete exploration of the limestone caverns of 


Rodriguez, which has been so ably commenced by Mr. 
Edward Newton, the Colonial Secretary of Mauntius, 
with successful results well known to the majority of our 
readers. We trust also that Mr. Edward Newton may 
himself be able to accompany the to Rodriguez, in 
order to give them the benefit of his advice and assistance. 
If this can be arranged, there remains no doubt that 
the Rodriguez expedition will attain most successful 


For the expedition to Kerguelen’s Land, the second 
point to which it has been agreed that natural history in- 
vestigaton shall be directed, one naturalist has been con- 
sidered to be sufficient, regard being had to the well- 
known poverty of its flora and fauna, and to the fact that 
the Rege" ition has paid, or will shortly pay, a 
visit to the island. For this post the Committee of the 
Royal Society has selected the Rev. A. E. Eaton, who 
has already distinguished himself by making excellent 
collections, both zoological and botanical, in Spitzbergen. 
Spitzbergen, as observed by Dr. Hooker, lies under some- 
what similar conditions as climate in the northern 
hemisphere, to Kerguelen's Land in the southern, and 
there can be no doubt that a naturalist who has worked 
well in the former wil have gained experience likely to 
assist him in the latter locality. 

As regards the exact time of the departure of these two 
expeditions, we believe that nothing is yet finally settled ; 
but it is probable that the naturalists will in each case de- 
part in company with the astronomers, who are under 
em to leave England in the course of the ensuing 
mon 








NOTES 

AT a meeting of Convocation of the University of London 
held on Tuesday evening last, a motion ''l'hat in the opinion 
of Convocation it is demrable that women should be permitted 
to take degrees in the University of London,” was carried by a 
majority of 83 agamst 65. The subject will, it 1s said, shortly 
be brought before the Senate, with whom orlginates all fresh 
legislation, Convocation having only & power of veto. 


AT the same meeting a motion urging the Senate not to 
permit the practice of vivisection to be carried on in the physio- 
logical laboratory of the Brown Institution under any cicum- 
stances except for medical or curative purposes, was lost by a 
majority of 59 against 16. 

W have, on more than one occasion, spoken of the disgrace- 
ful way in which the Natural History Collections belongmg to 
the defunct East India Company have been treated. They have 
been “bored up” several years and deposited inthe cellars of 
the India Office, so that they cannot be got at even when access 
to a particular type-specimen is requisite to enable a naturalist 
to determine a verata gvastico. On the sth inst. Sir John 
Lubbock endeavoured to ascertain from the Under-Secretary 
for India whether there is any prospect of the grievance being 
remedied, but did not succeed in getting much more than the 
cautious reply that the subject was ''under considetation.” 
We believe, however, that thee is really a negociation for the 
transfer of the whole of the collection to South Kenmngton, in 
accordance with the suggestion put forward in our article on this 
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subject. in NATURE, vol vii p. 457, and are glad to recognise 
that the present Government show some symptoms of paying 
i stessa to the just claims of scientific men. 


"Tux Senate of the University of Cambridge last week con- 
ferred a great boon on students of Natural Science who “intend 
going to the University, by deciding to accept the certificate of 
the Leaving Schools Examination in lieu of the Previous Exa- 

- mination. The student who obtains this certificate, passing the 
examination with distinction, will be able to enter uninterrupt- 
edly upon the pursuits of Natural Sclence as soon as he goes up 
to the University, and will therefore be able to attain greater 
.profidency than has hitherto been the case. The examination 
is, we believe, likely to be a very thorough one, but the par- 
ticulars can be obtained through the “Regulations of the Ox- 
ford and Cambridge Schools Examination Board,” which may be 
obtained for a shilling at any bookselle:’s, 

-TRINITY COLLEGE, Cambridge, offers one or more foundation 
scholarships of the value of 1004. per annum, The examination 
will be open to all undergraduates of Cambridge who have passed 

- the Previous Exommation. Also an exhibition of the value of 
50V. per annum. This examination to be open to all persons 
under 20 who have not commenced residence at the Univesity. 
.The examination will commence on Maich 30, 1875. Can- 
didates must send certificates of age and mural character to one 

^' of the Tutors of Trinity before March 13. 


^ "Tu use of a lecture-room in the New Museums, Cambudge, 


has been gianted to Dr, Carpenter for the purpose of giving a 
lecture on some of the results of the voyage of the Challenger. 


Tux visit of the Challenger to Melbourne has been exceedingly 
pleasant. Free pastes havo been gnanted by the railway com- 
panies in the most liberal fashion, and excursions have been the 
order of the day. Letters will rerch the Challenger if directed 
to Sydney, by the malls leaving London ra Brindisi, May 15, 
tta San Fiancisco, June 3. They will find the ship at Somerset, 
Cape York, on August 16. Letters to Singapore should be sent 

- wa Southampton, June 18, and July 16; via Brindisi, June 26, 
and July 24. 


THE Council of the Society of Arts has fixed Wednesday, 
May 20, for a general meeting on the subject of Public Museums 
and Galleries. To it will be invited the Mayor of Corpora- 
tions, Chairmen of Art'and Science Schools, and others mte- 
 1exed in the question. The object of the meeting will be to 
hame a deputation to wait upon the Prime Minister, and urge 
upon him the importance of bringing all National Museums and 
Galleries-under the authority of a Minister of the Crown, with* 
direct responsibility to Parliament ; and also of cansing all such 
museums to be made conducive to the advancement of education 
and technical instruction. The chair will be taken by the Right 
Hon. Lord Hampton, at 12 o'clock, 


TEX annual meeting of the Iron and Steel Institnte was held 
on the 6th, 7th, and 8th inst., under the presidency of Mr. J. Low- 
thian Bell, BLP. The presidents address as well as the papers 
read were almost entirely of & technical nature. The Bessemer 
medal founded by Mr. Bessemer since the lest meeting of the 
Institute, was awardcd to Mr. Lowthian Bell. According to the 
Report of the Council, the number of members was 644, showing 

' an increase of 122 since the lest annual meeting. In Friday's 
sitting Mr. G. W. Maynard read & paper On the iron ores of the 
Lako Champlain region. The author gave a topographical and 
geographical description of the distiict, and placed before the 
meeting & large amount of information respecting the minerals 
existing throughout the whole of the United States. 
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We regret to learn the death of Dr. Me'ssner, the eminent , 


botanist, which took place on the 2nd inst. at Bale, in the 64th 
year of his age, ‘‘apiés de longues souffrances.” — He was a 
foreign member of tho Linnean Society. 


Mg. EDWARD BALTLETT has been appointed Curator of the 
Maidstone Museum, which contains so many objects of interest 
collected by the leto Mr. JulinseBrenchley in his numerous and 
extended travels, 


IN reply to a question on Monday in the House of Commons 
Mr. Disraeli seld that the claims of the late Dr. Livingstone’ 
family “ will be considered by her Majesty's Government, and, 
if they think they ought to be provided for, we shall not hesitate 
to ask the House tp grant such a vote as they think would be 
proper under the circumstances.” The ways of “her Majesty's 
Government? are mysterious, Chumoh and Suşi, Dr. Living- 
stone's two faithful servants, are expected to arrive at Southampton 
in the next homeward-bound Indian mail steamer. , @ 


THE Rev. Charles New has just left England for the scene of 
his former labours in Eastern Africa, After investigating some 
of the less-known poitions of the coast he purposes to press 
forward into the interior in the direction of the sources of the 
Nile. 


A sharp foet set in in many parts of France on May 4-6, and 


destroyed a quantity of young plants, especially in vineyards, . 


The occunence had been predicted by M. Sainte Claire-Deville, 
who is now in Algeria for the purpose of organising meteoro- 
logical observations in the remotest French desert stations. The 
disasters are serious, although they do not endanger the future 
crops and vintage. Several agricultural papers propose to pro- 
tect young plants against cold sming nights by covering them 
with canves or burning substences which produce much smoke, 
in oder to create artificial clouds over the fields. It remains to 
be seen with what success such schemes, which appear rather 
rash, may be followed. 


We have received a few additional lettera on the destruction 
of flowers by birds, which we have forwarded to Mr. Darwin. 


AT a meeting of the Alpine Club on the 5th inst., Mr. W. S. 
Watts spoke of®a proposed exploration of the Vatna Jokull, 
Iceland, An explorahon devoted to this purpose would, he 
observed, possess peculiar interest, since the vast area known as 
the Vatna Jokull, aifuated on thesonth-eastern side of the 
island, is at present wholly unexplored. Mr. Watts visited 
Vatna Jokull and spent some time upon it in 1871, in company 
with his friend Mr. John Milne, F.G.S. So far as they could 
determine, Vatna Jokull, with its surrounding jókalls, was an 
aggregation of volcanoes and glaciers encompassed on all sides 
by a desert formed by the action of the ses, huge lava streams, 
and fragmentary ejectmrmnts and detritus brought down by the 
flooded rivers incidental to volcanic eruptions. — The object of the 
proposed expedition is to cross and explore Vatna Jökull, to 
reach, if possible, the seat of present volcanic activity, and to 
determine the character and position of any other phenomena it 
might contain. In order to accomplish this it is exsentlal that 
his party should not be less than six in number. Three gentlemen 
have already promised to accompany him, and he hopes that 
from the club, or others who might hear of his undertaking, 
he may get, four more to join bim. He proposes to start 
on May,31, and remain away about three months, and that 
should his party consist of eight the exponses would not exceed 


- 50, per man. 


A NEW drug from Brazil has appeared in France, under the 
name of Jaborandi. It consists of the leaves and small branches 
of a shrub ‘growing in the,interlor of some of the northern 
provinces of Brazil, and fram es ee have come into 
the hands of Prof, Baillon, it seems that the plantis the Pie- 
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corpus pinnains Lem., belonging to the Rutacese. It is stated 
that this drug has been used with great success in France, and 
that it is looked upon “asan incomparable diaphoretic and 
xialogogue." Dr. Gubler expresses himself in the belief that it 
“will be the fint indisputable example of a diaphoretic truly 
worthy of the name; that is to say, a medicine having the 
power of ftovoking directly by an electnc action the secretion of 
perspiration.” e 

IN the same manner ns the lichen dyes have been superseded 
by those derived from coal tar, so the demand for madder roots 
seems to be rapidly falling off, owing to the discovery of 
alazarine. In a report on the trade of Beyront, it is stated that 
heavy losses have been incurred in the article, owing to its great 
fall in value in the English markets from the cause above stated; 
indeed it is said that so far as England is concerned, the 
trade in this article with Beyrout has almost, if not quite, 
ceased. Its cultivation, however, in this nelghbourhood, has 
ngver been on a very extensive scale, beg confined to a few 
outlying districts ; {t is, moreover, very exhaustive to the soil. 
Nevertheless, in the early part of the year 1872, 2,300 cwt. of 
the value of 5,728. were shipped fiom Beyrout to English 
ports. 


Wr have just received the publications of the “ Bataviaasch 
genootschap van Kunsten en Watenschappen” for 1873. In 
the ‘‘ Tijdschrift” is a short paper on Rotti, by Mr. Jackstein, 
a missionary in the island, followed by another paper by him on 
tho Rotti words in use by the Malay-speaking people in the dustiict 
of Koepang. Several papers are devoted to the accounts of the 
suppiession of piracy, which has so long been a characteristic of 
the Malay race. Dr. Adolf Meijer has also communicated a 
paper On the Language spoken in Mendanoe, Solog, &c. 


Pror. WILLIAM M. Gas, of Philadelphia, who is at present 
engaged in an exhaustive geological exploration of Costa Rica, 
has lately made a very important discovery in reference to the 
sedimentary rock on the Atlantic slope of Costa Rica, namely, 
that even such portions as are auriferous are not earlier than the 
Tertiary. Indeed, in P10f. Gabb’s opinion, they are of Miocene 
age, which is, of couse, strongly in contradiction of the hypo- 
thesis of Sir Roderick Murchison, that gold is of Suunan 
origin. T 


Tue last part of the Transactions issued by the Geological 
Society of Manchester contains a paper by Mr. S. Aitken, On the 
Discovery of the new Fish of the Genus Acrolepis Ag. in the 
mullstone grit near Habden Bridge, Yorkshire. There is also & 
paper On the Economic Value of Heat Fuels, by Mr. Plant. 





A CURIOUS phenomenon happened at Belfast recently while 
some men were sinking a well A light having been let fall, a 
flash overspread the bottom of the well; and a pipe about 60 ft* 
long having been conveyed from the bottom of the well to the 
second storey of a building, the gus was ignited, and 
continued burning all day. The strata passed through 
in digging the well were esturine, clay, giavel, boulder 
clay, and New Red sandstone. The gas has been proved 
to be marsh gas (carburetted hydrogen) probably generated 
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and Sciences, and is to be considered nsa very valuable contri- 
bution to the science of mineralogy. 

WE have received a very inteiesting map of Victoria showing 
the distribution of forest trees in that colony by an ingenious 
arrangement of different colours. It is compiled by Mr. Arthm 
Everett fiom the Record Maps in the Office of the Surveyor- 
General, under the direction of Mr. R. Brough Smith. The 
map 1s accompanied by notes on the various trees by Dr. F. von 
Mueller, Government Botanist. 


A MADEIRA correspondent writes us concerning the damage 
caused to objects of natural history from cedar-wood cases. A 
naturalist in Madeira, to do his collection of the remarkable land 
shells of the island more honour, had made for them a case of 
this wood.  Unobseived for a month, the shells were found 
drenched with the turpentiny resin exhallng from the wood. 
Shells covered with a rough epidermis seemed to have at- 
tracted the oil less. Craspedopoma, and the smooth fresh-water 
shells had speciaMy suffered; semi-fossils ful] of sand had 
escaped ; all others, whether 1ecent or semi-fomil, had suffered 
to such an extent that the cardboard to which they were attached 
was in many cases soaked, This occurred, however, only when 
the affixed shells offered the needful point of attraction and con- 
densatian. 

WE have received an appendix to the Annual Report for 
1873 upon the Survey of the (U.S.) Northein and North-western 
Lakes in charge of Major C.,B. Comstock. Notwithstanding 
much unfavourable weather, a great deal of work has been done. 
It was expected that a continuous chain of triangulation, reach- 
ing from St. Ignace Island, on the north shore of Lake Superior 
to the southern end of Lake Michigan, a distance of 500 miles, 
would be completed during 1873. It has been measured with 
sufficient precision to give an arc of the meridian 7° in length. 
This 1s the longest arc measured on the American contment, and 
it is hoped to extend it further routh. 


'T'Ex additions to the Zoological Society's Gardens during the 
last week include a Capybara (Ayrockarns cagybara) and a Coypu 
(Afyopotamus coypus) from S. America, presented by Dr, H. 
Young ; a Garnett’s Galago (Galago garnetti) from E. Africa, 
presented by Mr. R. H. Cusack ; an Afilcan Civet Cat (Prea 
civetta) from the Gold Coast, presented by Mr. W. B. Ramsay ; 
a Grey Ichneumon (Herpestes griseus) from India, presented by 
Mr. H. Humphry; a Sun Bittern (Zurypyga Adias) and seven 
Upland Geese (Chloephaga magellanica) hatched in the gardens ; 
a Black Saki (Pizkea satanas) and a Red-backed Saki (7. cki- 
ropeter) from S. America, deponted; a Blue-faced Green 
Amazon (CArysotis bouguets) from Honduras, purchased. Of 
this last-named bird Dr. Finsch, in his monograph on the 
parrots, remarks that he has never been able to find a skin ın 
any of the many museums to which he has had access. 














SCIENTIFIC SERIALS 


THE Journal of the Chesical Society forfMarch contains the fol- 
lowing papers read before the Society :—On the preparation o. 


. Standard tria] plates to be used in verifying the compomntion c- 


ha had 


in the decomposed vegetable matter, which abounds in the , 


lower stratum of the esturine clay, in which were also vast 
numbers of {osul shells. 


Ong of the most elaborate mineralogical papers that has 
appeared for some time in the United States, with the exception 
of Dr. Gensh’s on corundum, is that by Prof..Jomah P. Cooke, 
jun, upon the vermicuhtes, and their crystallographic and 
chemical relations to the micas, together with a consideration of 
the variation of the optical angle in these minerals. This 


W. Chandler Roberts, chemist of the Mint Ths 
been instructed by the Lords of the Treasury to pr-- 
pare new plates of gold and silver for comparing: annually wih 
the coinage ussued, in order to guarantee the fineness of te 
latter. e gold plate consists of an alloy of copper and g. d 
1enging in cmm PERS in its different parts from 916 5 to 9157 
parts of fine gold in 1,000 (the standaid 1s 916766). bis pute 
did not present much difficulty in its preparauon, since the -wo 
metals were obtained in a state of perfectly homogeneous mıx- 
ture after repeated melungi The silver plate presented r.uch 
greater difficulty owing to the tendency of the «lver to corcen- 
trate itself in the centre of the mass, The difficulty was zver- 


come by castmg the alloy into a plate, which was then pened 


appears in the Proteedings of the American Academy of Arts | down on both surfaces and afterwards greatly extended bv roll- 
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ing; à portion cut out from the side of this plate served for the 
plate. Its composition ranges from 924°6 to 925°1 
party of pure silver per 1,000 (925 bemg the standard). e 
&uthor has also constructed se reacts plates of pure silver 
and gold. An interesting t of assays of trial plates from 
1477 down to the present time is grven.—Mr. J. y con- 
. tnbutes a description of a sp. gr. apparatus for temperatures other 
than atmosphenc.—Dr. G one and Mr. Tribe give the fourth 
part of their researches on the action of the -rinc couple 
on organic substances. They have now turned their attention to 
the series containing the C,H2, —, radicals, the first body acted 
upon being iodide of allyl, which yields with the dry couple & 
resinous body of the formula n(C,H,) but when mixed with 
ether rapid position sets in at ordinary temperatures, and 
the ethereal solution gives xinc oxide on mixing with water. All 
attempts to isolate xinc-allyl have, however, fated, 1 iodide 
and water acted Epon by the couple give propylene C,H,I + 
O0+Zn=ZoLHO+C,H, The iodide mixed with alco- 
hol is acted upon violen zinc alone yielding propylene 
| CHL +C,H,0+Zn=2n } OEO 4+. CH, On ferrous anhy- 
dro-sulphate, by T. Boles, A mixture of 10 per cent. of a 
saturated aqueous solution of ferrous-sulphate with oil of vitriol 
on cooling, small white ic crystals having the 

formula F r When to moist am the anh 
sulphate yi granular crystals of the formula FeSO,.6H4,0.— 
On tetranickelous phosphide, by Dr. R. Schenk. This substance 
(Ni,P,) was obtained by adding a sufficient quantity of tartaric 
-acid to a solution of nickelous chloride, to prevent precipitation 
by potash, boiling the potash solution with phosphorus and 
then drying the precipitate in & stream of hydrogen. The re- 
‘mainder of the journal is devoted to the usual abstracts from 

other journals, British and foreigit. : 
Binion A Annalen der Physik und Chemie, No. ^ 1874.— 

e commen paper, by Hermann Hermg, it 

demonstrated that’ the conducting power of mercary, iners 
is pe constant between 40° and 160°.—A continuation of 
J Thomsen’s Thermo-chemical Researches treats of several 
agents of oxidation and reduction; and in the next paper, Dr. 
Rontgen discusses several points connected with M. Kundt's 
dust- (produced when & metallic plate, strewn with lyco- 
podium, receives an electric spark) : the dependence of the size 
of the dust-circle on the natwe of the gas in which the discharge 
occurs; on the thickness of the lycopodium layer; on the dis- 
tance of wire-point from plate; and on the kind of electriaty 
that isin the plate. He also studies the mode of uction of 
the the natme of the discharge, and the ena to 
which Prof. Guthnre lately called attention.— The concluding 
portion of M. Braun’s paper on elastic vibrations whose ampli- 
tudes are not infnitely small, : given. Various ents 
were made with steel rods, and it 1s shown that the pitch of tone 
decreases if the amplitude increases, and that with high tones 
the influence of amplitude 1s greater than with low. The dead- 
ening is dependent on pitch of tone (bem for higher 
tones), on amplitude (the influence of which is also greater the 
higher the tone), and on figure of vibrations (those 1n one ditec- 
tion being more deadened when there me simultaneous vibrations 
in the directioh at right avgles).—This article is followed by a 
translation of Prof. Roscoe's account of a self- tering instru- 
ment for meteorol measurements of light. — À paper by M. 
Fnedrich C. G. Muller (first part) has for its subject galvanic 
Iarisation, and the distribution of the current in electrolytes. 
he anthoy’s experimental plan was, (1) to Tay tao section and 
length of a parallelipipedal electrolyte, and the sze of the pole 
plites,. and determine each time the resistance; (2) to insert 
metallic conductors of small remstance (eg thick copper-wire) 
yn the long direction of the-liquid conductor, but not touching 
the electrodes, and measure the increase of conduction; (3) to 
measure the cuzrent-density in different portions of any section 
by the electrolytic action taking place on a small plate brought to 
that pert.—M. Avenarius has a paper On internal latent heat, 
in which he arrives at the conclusion that the temperatures (deter- 
mined by direct observations) of the volatilisation of a oid 
in a hermetically-closed space, perfectly agree with those - 
lated on the basis of empiric formule for internal latent heat. 
The experiments were made with ether, sulphide of carbon, 
oride of carbon, and aceton.—Prof. Julius Kohn proposes a 
plification of Kónigs method of manometric flames, doing 
way With the membrane, ond making the sound pas from the 
outh Qf t organ-pipe, e. through a narrow glass tube, 


‘forks, In 


directly to the base of the flame (whose motions are mirrored in 
the revolving case, as usual).—In an article On the motion and 
action of glaciers, Dr. Pfaff describes some very delicate mea- 
suiements he lately made on the Aletsch glacier, which seemed 
to prova that the progressive mohon of Ceres took place witi- 
out any break. minimum motion of 8mm. per hour was 
observed at noon, and a maximum of 30mm. about 5 P.M. ; the 
latter being thus nearly four times the former. DræPfaff, also 
urges a number of considerations against certain theories of val- 
ley-formation by glaciers — The oflly remaining paper is one On 
fonction of magnetisation of various iron bodies, by Prof. Stole- 
tow, of Moscow. - 


Der Naturforscher, Mgzch.—In this number are described a 
by 
demonstrate the production of a difference of temperature, in 


given of recent observations by Dr. Boltzmann, on what he calls 
‘ dielectric action at a distance." If the hypothesis be correct 
e argued), that in the molecules of an msulator, by electric 
Orces positive electricity is driven to one side and negative to 
the other, then an originally unelectrified, insulating body 
brought near one which is charged with -electncity, must be 
attracted by it, simply through dielectric polarisation of the 
molecules, and without conduction ; in fact, as a piece of soft 
iron is attracted to a Experiment confirmed this ; and he 
determined, by his new method, the “dielectric constants” of 
several substances.— We might here also call attention 
to M. Barthelemy's stnking experiments in vibration forms, 
produced at the surface of liquids by means of vibrating maig 
vemels containi ercury, systems of bright 

lines appear parallel to the sides, the breadth of the waves is 
in inverse p on to the number of vibrations. In this way 
is explained Prof. Tyndall’s observation that many liquids aie 
not set in wave-motion by vibrations Such is caso when 
the bieadth of the waves is greater than the breadth of the 
vessel ; there can only then be a motion of the whole surface. 
‘The distance between two lines co: dmg to the same pitch 
of fork 1s found to be independent of the density of the liquid. 
M. Barthelemy ented also with 1ound, three-cornered, 
and elliptical vessels, and on the rhythmical vertical flow of 
water from nai row orifices, —M. Sporer adduces evidence of the 
presence of ascending and descendmg currents in the atmosphere 
of the sun.—There are also, ın the physical department, notes 
of Helmholtz’s researches on galvanic pn in ess 
liquids, Lockyer’s on spectrum anelyns of metals, T "s on 
conduction of sound through the atmosphere, &c.— geology, 
we finda of M. Lanbe's late observations asto the 
evidence of a much more intense Ice-period in Greenland than the 
present; while M®Fuchs describes the geological formation of 


the region about Nizm, south of the Mariume Alps.—Two, 


curious cases of mimicry in the Articulate are discussed ina 
note by M. Gerstaecken, who theorses on the nature of the 


phenomenon ; and there is, in the same section, a paper by ` 


Milne-Edwards, ın which the colour of birds is studied in 
relation to their geographical distnbution.—In botany, lastly, 
the follo topics are treated ; 1m on ofa rust fungus, 
Pueisas wa led orto (from Chill) ; light and the regeneration 
of albuminons matter from asparagine ; and the electrical pheno- 
mena in the leaves of Diongea. 
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Royal Society, A 30.— On Leaf 
Hubert Airy, M.A., M.D. Communicated by 
F.R.S. Received March 23, 1874. 

The author is led to suppose : - 

L That the original iorm of leaf-arrangement was two- 
ranked. 

IL That this original two-ranked foim gave rise to forms 
with 2, 3, 4, 5, 6, 7, &c,, 1anks, by ''sporung," as opposed to 
any rocess of accumulative modification. 

That, of the orders so formed, those withean even 
number of ranks (except 2) have, as a rule, assumed 2 whorled 
arrangement, and those with two or an odd number of ranks 
have assumed an a/termate t, under the need of lateral 
accommodation of 1anks in thg bud (taken as type of close- 
packed forms). T . 


ent, by 
es Darwin, 


Ne 


May 14, 1874] 


NATURE 


37 











IV. That all these orders have been subject to vertical con- | 
densation, under the need of vertical economy of space in the ' 
bud (taken as type of close-packed forms). 

V. (a) That such condensation operating on a 2-ranked or 


3-ranked or 5.ranked alternate order (2, : Z) has produced 
13 
34 


| 


L I 23 5 8 
subsequenteorãers of series A ( 3' s Eas 
21 34 55. &c.). $ 
zd uer) 


(2) That condensation of a 7-ranked (2 2.) or rarely of a 3- or 
ranked ( 2 is 2) alternate order has produced subsequent 
2, 3, 5, &c.) 


7 I 18 
(c) That condensation of a g-ranked (77) or rarely of & 4- or 


Segaked ( =, 2) alternate order has produced subsequent 
I 3 £8). 


pS =; 


orders of series C (2 
5 I4 2 


(d) (ist wanna steed Ea DAE S tored: m 
two) has produced successive orders of series a, with spirals in 
sets of 4, 6, 10, 16, 26, 42, &c 

(¢) That condensetion of a 6-ranked whorled order (whorls of 
three) has produced successive orders of serles £, with spirals in 
sets of 6, 9, 15, 24, 39, &c. 

That condensation (if any) of an 8-ranked whorled order 
(whorls of four) would produce successive orders of series y, with 
spirals in sets of 8, 12, 20, 32, &c. Higher numbers of ranks 
would lead to series. 

The Structure of the Mucous Membrane of the| Uterus and 
ohn Wilhams, M.D., Assistant 


orders of series B (> 


harpey. 
PRS e Irhprorement of the Spectroscope, by Thomas Grubb, 
"The author refers to a statement appearing in the ‘‘ Astro- 


nomical Notices" for Merch, vir. that the spectral lines can 
be rendered straight, Lud ES them (after 
their first h & series arranged for 
minimum on) by a direct reflection om a plane cifras ¢ 


and further, that this has been accomplished in a & spectroscope 
in construction for the Royal Observatory. He then shows 1essons 
for doubting the accuracy of this statement, 

Mi el o means 0 Prodi t spectral lines, which 
the author has alluded to is simp constructing the '*aht" 
wih curved edges head of reiten, There is but little 
practical difficulty mcurred m construction and no apparent ob- 
jection to its use. It may be objected that for such variahon of 
prism power in use there sh be a sht It is, how- 


ever, only in siranged for high dispersion that the 
curvature becomes oblectionabie ; in such there is seldom a 
sino diac torso e af medium, bajan 

probably remove all practical diffi or objectionable 
curvature of the lines, The anthor has found by trial, thet when 
two compoun disp! grind eibi ite tere wich ts a ald ot 
poe sae lines were straight in a field of 

inre caer dese of the slit was made 
ius 


Zoological Society, May 5.—Dr. E. vice-presi- 
dent, in the chair.—The secretary read a report on the additions 
that had been made to the Society's M pu d the month 
of April 1874, gue d which were a "s Ovis 
vigus), presented by apt. Archibald; a white-cheeked flying 
squirrel (Preromys getys), presented by Mr. A. Gower; a 
new (Halmaturus luctsesus), deposited by Sig. L. M 


d’Albertis, and four bladder-nosed seals, presented by Capt. D. 
Gray and Capt. Alexander Gray.—Mr. Sclater made some 
remarks on the cassowary, living in the Soclety's Gardens, 
hitherto called Kaup'f cassowary, which, it a ed, ought to 
bear the name iei is uri = Mr. clater announced 
that H.M. Government consented to send a Naturalist to 
Kerguelen’s Land to accom the Astronomical Expedition 
shortly proceeding ther , and the Rev. A. E. Eaton had 
bi ep by Royal Soclety for the post.—Mr. Blandford 
exhibited and made remarks on e series of heads of the Ibex of 


x 


ois), 2 remarkably small catodont whale, which 


Persia, which he considered to be referable to C ae .— 
Mr. A. H. Garrod read a paper on the anatomy of the Columbs, 
in which a new srangement of tiat grop of birds was pro- 
posed, based upon certain points not erto sufficiently investi- 
gated.—A communication was read from Dr. Jullus Haast, 
taming the d tion of a new species of Esser 


on the coast of New Zealand.—A communication was read from 
Mr, Frederick Moore, containinga lst of Diurnal idoptera 
collected ın Cashmere by Capt. R. B. Reed, rath Regiment, 
with descnptions of new species.—A communication was read 
from Mr. A. G. Butler, containing & complete list of the known 
Diumal Lepidoptera of the South Sea Pslands —Mr. Howard 
Saunders read a paper on the Grey-capped Gulls, in which several 
species hitheito confounded were i d.—A paper was 
read by Dr. A. Gunther, F.R.S., A contribution to the 
fauna of Savage Island, in tt cesi d sede to 


' tie island were discribed, and other animals found in 1 


were mentioned.—A communication was read from Dr. J. S. 
Bowerbank, F.R.S., contaming the sith part of his ‘‘ Contribu- 
tions to a General History of the Spongiade.”’—Mr. R. B. 
Bee a per on a small collection of birds made in 

of the e Bissagos Islands, West Africa, by Lieut. 
pue 


Chemical Society, i Mey 7.—Profí. Odling, F.RS., pes 
za ales uu m per On the action of ammonia on 

ina ING "pk cafes was read in French by 

the wp E . Tommasi, —Researches on the action of 

the 


E couple ou oigani ic bodies ; Part VII. On the 
chloride of ethylidene Phy lene," by J. H. Gladstone, 
F.R.S., and A. e P Cs. The authors find that these two 
isomerides behave erently when treated with the couple, the 


latter splitting up into “One and chlorine, whilst the former 
gives xinc chlorethylate, Zn.—Mr. Charles E. Groves 


then read a note On the preparation of ethyl chloride and its 
homologues. He finds that when h oric acid is passed 
into a bouling solution of zinc chloride in alcohol, the latter is 
completely converted into ethyl chloride ; other alcohols, such as 
the ‘methylic and amylic, under similar treatment yield the corre- 
eee n & new mineral-from NewCaledonia, by 


Geological Society, apal 29.—John Evans, F.R.S., pre- 
sident, in the chair.—The following communications were read : 
—On the Gault of Folkestone, by F. G. H. Price. The author 
divided the Gault mto two great sections, Upper and Lower Gault, 
which he again subdivided into eleren well-defmed zones, 
mostly named after charactenttic ammonites. Each of these 
zones or beds is numbered, commencing with No. XL, the rone 
of Ammonites interruptus, which bed forms the base of the Gault, 
reposing e Folkestone beds of the U Neocomian, 
He found the thickness of the deposit at Copt Point to be 99 ft. 
4 in.—On the Cretaceous Rocks of Beer Head and the adjacent 
cliff-sections ; and on the relative horizons therein of the War- 
minster and Blackdown fossiliferous deposits, by C. J. A. Meyer. 
The author remarked that in advancing westward from the tale 
of Wight the cretaceous rocks diminish steadily, although un- 
equally, ın thickness, and e slightly both in mmeral cha- 
racter and fossil contents, while the base of the series rises 
gradually in the cliff-sections. The chalk-clifls of Beer Head, 
the most westerly chalk promontory in England, owe their pre- 
servation, in his opinion, partly toa local inal arrangement 
of the strata, Thecrelaceous rocks of the district include the 
following, in descendmg order :— 

U Chalk (in part) ? 

Medial Chalk. 

Lower Chalk. 

Chalk Marl. . 

Chloritic Marl. 

Upper Greensand. 

Gault, 


(?) 

Royal Astronomical Society, May 8.—Sir G. B. Ai 
vice-president, in the chair.—Prof. Otto Struve read a pa On 
the irregularites in the, motion of Procyon. le mid 
that last year Prof. Auwers of Berlin had expressed grave doable 
as to the posmbulity of the minute companion of Procyon being 
sufficiently large to account for the observed in the 
motion of the principal star ; he had calculated that it would be 


paree 
occurred 


` nécemary to assume for Procyon a mass eighty times as great as 


| Iv , it should, at the beginning of this 
ag 


- be any doubt that the minute companion is the 
- —Mr. Glauber gave an account of some MS. volumes of 


. empl : by 
- On the use of black shadow markings, 


^. hibited some leaves of the common 





that of -our sun, and for the perturbeting companion a mass at 
least five times-as great as that of our sun. He had further 
culated that if the minute companion were the perturbating 


, occupy a position- 
ngle 9° or 10° greater than that by it lest , whereas 
were only a small star, situated in the nelehkourhood 

the observed proper motion of Procyon would carry it forward 
so as to diminish the position-angle of the companion by about 
pucr D Maur ee en ne 
companion moved forward during the year from a position- 
angle of 874? til it now occupied a position-angle of 96°. He 
was therefore'disposed to that there could now no longer 
» 

ary. 


which accounts for the irregularites in the motion of the 


recently been ted to 
the Soclety by the executors of thelate Mr. Thompeono! Greenock, 


i 
i 
g. 
i 
: 
f 
l 
3 
: 


scripts. No table of twelve-figure loganthms 
published. Mr. Glaisher estimated that the cost 


tables would be about 1,009. 


Royal Microscopical Society, May 6.—Charles Brooke, 
per by Dr. 
read to 


* 


oyed.—A paper 
jilaminator. 


: Entomological Society, 
Saunders, president, in the 


May 4—Sir Sidney Smith 
char. Mr. Butler exhibited 


.an example of arrestdi development in a Peacock butterfly 


cansed by- the tail of the pupa having -become detached 
of emerging, the wings being com- 

side were not de- 
veloped at all, the case attached fo the left side 
of the body of the butterfly.- -Mr. W. C. Boyd exhibited speci- 
mens of .Se/extobea. smconsótcuella, taken in St. Leonard's Forest, 
and am them a specimen of a remarkably pele colour, 
which might possibly be an Albino variety ; but it had a very 
different appearance from the ordi form.— Mr. Boyd also ex- 
mfrey (Sympkytim fici 

gathered at Cheshunt, the underzdes of w. were found 
comple covered with specimens of Zrackyeenirus 
were sald to be males, but on close 


nalt), 
to 


completely 
round, severed it with a clean cut, so that it was only kept to- 


gether by the thin outer layer -of the first gust of wind 
mapping of the weakened branch. beetle turned on its 
sida i and in this 


erence of the 


boring, its back towards the 
da rdi dier. E h 
tem. » 

PARIS 


Academy of Sciences, May 4.—M. Bertrand in the chair. — 
M. Jamin presented a communication on the depth of the mag- 
announced 


netised layer in a steel ber. The author as the re- 


sult of his ents that in a thick steel bar there i» no mag- 
notisation m and ‘that the elemental bers composing 
the magnet do not to ap 


against th 
metallic sulphides, by M. B 
thermo-chemicgl researches.— Observations on the fecundation 


NATURE 


à 


[May 14, 1874 


of the urodelous batrachians, by M. Ch. Robin. ' The fecunds- 
tion óf the oviparods Wiesel ee (Simen, Triten), like 

sexra, is internal —— Observations concerning a 
recent communication by M. Faye relating to & calculabon by 
Pouillet of the cooling of the solar mass, by. M. A. Ledieu. The 
author has arrived at a result not quite in accordance with that 


com with the metal The author in concl called 
attention to the im of thermic measurements of cal. 
phenomena ; notably of the allotropic of bodies. —On 


E 


precuely the samo manner as when 
from non-luminous smoke. —Study of the properties of 


textile fibre 


J the physiological phenomena observed in 
the high regions of the atmosphere, by M. Barral—-On the 

of the fumeroles of N and of some of tbe products 
of eruption of 1873, by M. H. Gorcelx —Partlal resection 
of the cal ; absolute ungstbesia produced by an intra- 
venous injection SF chloral; immediate cession of anæsthesia 


after the operation by the application of electric currents, by M. 
Ord. —On the mechanical aptitude of horses, by M. A. Sanson. 
—On the occurrence of a Cycada in the Miocene deposit of 
Kommi (Eubée), by M. G. de Sa: This insect ie at 
artas gercesxiastus) is the first fossil Cycada that is aay 
ing referred without anomalies to a living genus. The 

the author to affirm that a Cycada, g to 2 genus 
now confined to South Africa inhabited Miocene Europe : in the 
same manner this on supported ata somewhat later period 
the African type of rhinoceros, giraffes, and antelopes, thus 


y 


3 


X 


giving greater probabilliy to the hypothesis of a umon between - 


Europe and Africa, during the Miocene period. 
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ON THE ACTION OF THE HORSE 

N O dynamical problem, whether physical or biological, 
LN cag be considered to be based on a substantial 
foundation until some method has been applied to it, by 
which an accurate statical record can be obtained of the 
exact relations of all the forces which, at amy given 
moment, operate in its production, The great prepara- 
tions which are just completed for the observation of the 
approaching transit of Venus show how difficult it some- 
times is to obtain the desired results; and the value 
attached to the production of photographic records of the 
phenomenon proves the importance of permanent regis- 
tration. 

«The movement of the legs of quadrupeds during pro- 
gression is a difficult problem, as is shown by the fact 
that there are still many contradictory opinions main- 
tained by high authorities on the subject. The difficulty 
in this case depends on there being the four different 
limbs to be considered at the same time, which it is 
impossible to do without a considerable amount of prac- 
tice, Till lately, those who have studied the point, as 
far as the horse is concemed, have relied on their sight or 
hearing, and have checked their results by the impression 
left on the ground by the animal’s hoofs, The obserra- 
tional power of each individual author has therefore 
always been an element in the problem, and it is very 
difficult to estimate the magnitude of that part of it, 
in any given case, correctly. Within the last few years, 
however, a much improved method has been introduced, 
which, judging from the discussion that has been carried 
on in the Times with reference to the attitude of the 
horse in Miss Thompson’s picture of the “ Roll Call,” is 
but little known by some who have very decided opinions 
on the movement of the legs. 

In a work, published last year, entitled “ La machine 
Animale” by the eminent French physiologist, M. E. J. 
Marey, of Paris, a full account will be found of an appa- 
ratus constructed by the author, by means of which the 
movements of each of the legs of the horse during pro- 
gression are synchronously registered on a uniformly 
moving strip of paper, in such a way that the tracings ob- 
tained from all the four can be superposed and compared 
at the leisure of the experimenter, and the simultaneous 
positions of each leg accurately estimated, What is more, 
M. Marey has also introduced a beautiful writing language, 
as it may be termed, by means of which it is as easy as in 
music to transcribe the results obtained with his instru- 
ment and read them off in their proper sequence. A 
knowledge of this language makes it possible to refer any 
given position, such as that of the horse in the “ Roll Cal,” 
to it; from which it may be compared with the results ob- 
tained by direct experiment. Such being the case, it is 
not difficult to transfer the vagueness of “opinion” into 
the certainty of fact, and settle a question once for all 

M. Marey’s method is the following :—The record of the 
movement’ df each limb is obtained by the employment of 
small caoutchouc bags filled with air, similar in most 
respects to those with which he has obtained such valu- 


one is placed in contact with the foot, and the other witha 
small lever which writes on the recording paper. Each 
leg is provided with its pair of bags. Movements in either 
foot compress the bag connected with it, and this, 
distending that at the other end of the tube, raises the 
lever. Thelevers write, one above the other, on a revolv- 
ing drum held in the hand of the equestrian. We must 
refer our readers to the work itself if they desire to see 
the tracings obtained, mentioning that at the moment each 
foot touches the ground a sudden rise of the lever is the 
result, which is followed by an equally abrupt fall im- 
mediately it quits it. 

Results even more satisfactory than those obtained by 
the use of the above-described air-bags might be obtained 
by adapting a simple electrical contact-maker and wirer 
to the shoes of the horses, which by acting on small 
electro-magnets Would produce movements on levers 
which recorded similarly to those employed by M. 
Marey. 

It will be necessary to give a short description of the 
mechanism of walking generally in order to explain that 
of the horse, Man in walking on level ground gives suffi- 
cient impulse to the body at each step to enable him to 
lift the one foot at the instant that the other touches the 
earth. Representing the tinfe of contact of the right foot 
by a continuous line, that of the left foot by a super- 
posed dotted line, and the exact period of the interval 
between the raising and lowering of either foot by thc 
gap between the succeeding lines, the human walk on level 
ground would be drawn thus :— 








Whilst going uphill, however, there is & period during 
which both feet are on the ground together, which may be 
indicated thus :— 


Whilst, again, in running, there are periods, as we all 
know, during which both feet are off the ground together 
thus :— 


Turning to the case of the horse, and using the same 
method of illustration, we may employ the excellent com- 
parison suggested by Dugès, in which he shows that any 
of its different steps may be imitated by two men, one 
behind the other. Now suppose these men, the hinder 
one with his hands on the shoulders of the one in front, 
to walk “in step," that Is, with the right and left feet 
moving simultaneously ; then, if their movements be re- 
corded as above, with the steps of the hind man placed 
below those of him in front, the following would represent 
them :— 





tirer 


M$raeaios aiandi E 


both would have their similar feet off and on the ground 
at the samo timo; and reverting to the horse, this formula, 
as it may be termed, which represents the legs of the 
same side off the ground together, is that of the “ amble,” 
a method of progression natural to the giraffe, but only 





able information on the movemants of the heart. Two of | acquired by special training in the horse. 


these bags are connécted together by an india-rubber tube; 
VOL, x.—No. 238 . 


Again, suppose that two men, instead of walking “in 
D 


E 


40 





. step,” do exactly the opposite, that is, place the opposite 
feet forward Seen we then have the following 
donnus: — 


aoe 





All will recognise this as the "trot" in the horse ; 
although, as M. Marey has proved, there is always, in the 
true ^ trot," an interval between each of its two elements, 
during which all the feet are off the ground at once, 
` thus :— . - ; 





>q esr oe 





the upper of the last two formulæ, however, represents 
the walk of the elephant exactly. 

In the amble and the trot, therefore, each complete 
serles of steps is formed of two parts which never 
overlap; it follows that the sounds produced by them 
„are double also. 

The walk of the horse is-a phenomenon a little more 
difficult to realise at first sight. Again referring to the 
two men, suppose that they walk quite out of step, as it 
may be termed, in such a way that the front one Aas 
raised his right leg at the same moment that the hind one 
is just raising his, although they keep to the same number 
ofsteps. Such being the case the sequence of the steps 
would be right front, left hind, left front, and right Aina, 
which is the order of succession in the horse, and may be 
represented thus :— 





——— 


.. in this formula it is.seen that at-no time are there more 
. than two feet on the ground at the same moment, and M. 
Marey states that-in his numerous experiments such is 
always the case, except when a load is being taken down 
an incline in a wheeled vehicle, on which occasion three 
feet may be on the ground simultaneously. In the walk 
of the horse there are therefore four sounds produced in 
each complete series of steps, and these four are at equal 


or nearly equal intervals of time. 


We are now in & position to judge of the accuracy of 
Miss Thompson's delineation of the “ Roll Call horse,” 
which is represented walking, with the left fore-foot fully 
raised from the ground, whilst the.pthers are on it The 
“right fore-leg is nearly perpendicular and not bent; thate 
is, about half-way between the commencement and the 


-end of its step.” ‘The left hind-foot is somewhat in 


front of the perpendicular axis of the leg ; that is, has 


. just commenced its step ; and the right hind foot, though 


on the ground, is on thé point of leaving it. As the animal 
is walking, the lengths of the steps and of the Intervals 
must be represented, as shown above, as of equal dura- 
tion, and the following is its expression, tbe thick vertical 
line representing the moment at which the painting 
figures it :— 
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horse, given above, it is evident that the representation is ` 


correct, except in a very slight point, which is that the 
right hind leg is on the ground, though just on the point 
of leaving it, whereas it ought to be just off it, because in 
walking there are never more than two legs on the ground 
at the same time. The general direction of the lega is 
quite correct. If the ani had been “ ambling,” the 
left hind.foot would have been off the ground,-as well as 
the left fore. It is quite impossible to. mistake the 
* walk” for the ^ trot,” if their formule are compared and 
a ae aa a n iaad 
a H. GARROD 








CARPENTER'S “MENTAL PHYSIOLOGY" 


a 


Principles of Mental Physiology. By W. B. Carpenter, ' 


M.D., F.R.S. (Henry S. King & Co.) e. 
HE title of the volume before us shows that its 
author is one of those philosophers—happily, an 
increasing number—who refuse to treat the phenomena 


of mind as though they were in no way connected with ~ 


the body through which they find their expression. Mental 
Physiology is a comparatively new science, and does not 
date further backward than the days of Hartley. Before 
his time, and to. some extent since, Physiology has been 
treated from what—to employ a word too often pressed 
into the service of a somewhat hazy idea—may be called 
the metaphysical point of view. The phenomena of mind 
have been abstracted from all their surroundings, and 
have been analysed by themselves, and the result has 
naturally been that we have been left but little wiser than 
before, Dr. Carpenter rejects this method, and bases his 
Psychology on the construction and working of the ner- 
yous system. But while shunning the metaphysical treat- 
ment of the subject, he does not adopt the othet extreme, 


the doctrine, we mean, of the thorough materialist, who. 


regards all mental phenomena without exception as the 


rd 


m 


outcome of pf*vious physical Causes, which necessarily > 


produce certain results. He steers 9 middle course, inas: 
much as, while he advances the theory “of the dependence © 
of the Automatic activity of the mind upon conditions 
which bring it Xm the nexus of Physical Causation,” 
yet he believes in “ an independent power, con trolling and 
directing that activity, which we call Wil” 

This doctrine of the independence of the Will i is the 
distinguishing characteristic of Dr. Carpenter’s philosophy 
in the book before us ; it runs through the entire work as 
the one grand exception among a series of physical 
sequences, interdependent, and standing to each other in 
the relation of cause.and effect, of antecedent and conse- 
quent. Yet, even to a mind which is not “trammelled by 
system," this splendid anomaly may seem strange and 
surprising, though the. prevalence of the belief in a Free 


Pa 


Will, even among scientific thinkers, need cause no wonder, :V- 


so long as the ethicalbias is not rigidly excluded from psy- 
chological speculation. It is the meritorious timidity of. 
thé moral side of human nature which says, “ whatever 
else may be under laws of necessity, the Will at least is. 
free and independent, for the alternative doctrine deprives 
all actions of their moral value, and reduces man to the 
level of a mere machine.” 


It is clear that Df. Carpeütr ià, not satisfied 


By comparing ! this ih the eines. of -the- -walking with the doctrine of thes so-called necessarian school 


h 
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indeed, he quotes Mr. Mills Autobiography in his 
preface to show that the great necessarian himself 
wavered in his belief, He clearly thinks the explanation 
of human conduct offered by those who reject the theory 
of the independence, or rather the selj-dependence, of the 
"Will inadequate. They would say that the unconscious 
operation of causes pro independently of the conscious 
conviction of the individual ; that however much we may 
think that of two lines of conduct before us, either is 
equally possible for the human Will, yet, as a fact, we 
invariably follow the one to the exclusion of the other ; 
the result, as it were, proves the cause, the apparent ulti- 
mate choice is the real physical consequent of antecedents 
engrafted in our nature, and acting in an invariable se- 
quence, though it is true, as shown by Mr. Mill in the 
sixth book of his Logic, that Science is not sufficiently ad- 

e vanced to enable us to predict successfully the course of 
human action in any case, owing to the much greater 
complexity of the influences which operate in determining 
sociological phenomena when compared with other 
forms of activity. The necessarian philosopher would 
say that the operation of the Willis really nothing more 
than the force of the stronger motive asserting itself. 
Dr. Carpenter, and with him is the majority of mankind, 
says that the Will itself determines from within us which 
motive shall be the preponderating one. 

But the chief merit of Dr. Carpenter’s book lies, as we 
have said, in the explanation of the nexus which binds 
together the physical and the psychical elements in human 
nature, The well-known authority of what he says on 
such a subject constitutes the main value of his work. It 
is not too often that a great physiologist has turned his 
attention to mental phenomena, and we therefore welcome 
all the more gratefully any addition to the number of those 
who base their psychology on an exhaustive analysis of 
the functions and modes of action of the nervous system. 
In the first and second chapters of his book—the back- 
bone, if we may so call it, of the wek—Dr. Carpenter 
unravels carefully and exhaustively, step by step, all the 
interdependences of the nervous system and the psy- 
chical states, Without entering on all the mysteries of 
nervous ganglia and afferent and motor fibres, or the phy- 
siological comparison of Articulata and Vertebrata, we 
would say generally that Dr. Carpenter divides bodily 
movements in man into three classes :—(1) The prima- 
rily automatic; (2) the secondarily automatic; and (3) 
the volitional. Of these the first two “are performed In 
respondence to an internal prompting of which we may 
or may not be conscious, and are not dependent on any 
preformed intention, being executed ‘mechanically’; while 
the last are called forth by a distinct effort o£ Will, and 
are directed to the execution of a definite purpose” But 
though thus clearly laying down the doctrine of the self- 
deteimining power of the Will the author somewhat 
qualifies it afterwards, when he says that "even in the 
most purely Volitional movements the Will does not 
directly produce the result, but plays, as it were, upon the 
Automatic apparatus by which the requisite nervo-mus- 
cular cofnbinstion is brought into action." 

The conclusion at which our author arrives as to the 
general relations of mind and body is, in his own neatly- 
expressed words, “that the actions of our minds, in so 
far as they arb carried on without any interference 


from our Will, may be considered as ‘Functions of the 
Brain)? These Functions of the Biain and of the 
Nervous System which supplies the bram with the 
materials which it works up into sensations and ideas, 
are lucidly and exhaustively expounded in the second and 
longest chapter of the work, in which the element ot 
pure physiology preponderates, and into which we do not 
intend to enter, as no short summary of it can fairly re- 
present its contents. Suffice it to say that in this part ot 
the book Dr. Carpenter shows that the amount of intelli- 
gence (not instinct) ehown by an animal is in a direct 
ratio to the relative size of the cerebrum and the sen- 
sorium, which latter organ in man is nearly eclipsed by 
the superimposed cerebral hemispheres, “the instrument 
of our psychical or inher life ; " that the cerebrum is not 
concerned in the ordinary performance of our automatic 
movements, though in many cases it exercises control 
over them ; its power, however, does not extend so far as 
to enable it to interfere with “the nervous system of 
organic life,” or sympathetic system. The ruling monarch 
here at last meets with constitutional checks. It can 
exert no modifying influence on the “nutritive opera- 
tions ;” they, together with the rest of the sympathetic 
system, would rather seem to obey another power when 
they obey at all, the power, namely, of the emotions, which 
so often rebel against the Will being, soto speak, the 
insurrectionary element which breaks in upon the digni- 
fied controling influence of that thinking, purposeful, 
though sometimes eccentric monarch. 

It ıs impossible in the short limits of a review to enter 
into the discussion of the part played by Attention, 
Sensation, Perception, and other physiological conditions 
in the production of mental results. These are all 
minutely treated of by our author, who carries us on in 
an easy progress from one to another with enviable 
clearness. 

In treating of the succession of ideas Dr. Carpenter 
follows the doctrines of Prof. Bain in relation to the 
Laws of Association, and acknowledges the debt he owes 
to that most conscientious philosopher. All students of 
Prof. Bain’s works on Mental Science are already 
familiar with the Laws of Contiguity and Similarity as 
explaining the principles of association of ideas, and we 
need not dwell further on them. The section which 
deals with Ideo-motor action is very interesting as leading 
us into the region of the marvellous. Ideo-motor action 
may be defined to be “the direct manifestations of idea- 
tional states, excited to a certain measure of intensity, or, 
in physiological language, reflex actions of the cerebrum.” 
It is in this definition that we find the true key to the 
phenomena of table-turning and spirit-rapping, when 
practised by those who bring no dishonest arts to bear 
in their experiments. From this definition we should 
deductively infer that the revelations which reward those 
who take part in such experiments must be, as isin fact 
the case, in spite of assertions to the contrary, revelations 
of some matter known to at least one of the party en- 
gaged in the stance, whose mental activity and the play 
of whose ideas, apart from any exercise of Will, may m- 
fluence the muscular movements directly and the more 
easily, inasmuch as the strained state of the hands on such 
occasions, after bemg stretched out for several minutes, 
renders them the easy and unresisting instruments of the 
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ideational state, intensified, as it is, by the circumstances 
which surround it. So independent of volition is the in- 
fluence of the ideational state in these cases, that it often 
operates in opposition to the dictates of the Will, and the 
writer has himself seen, more than once, answers extorted, 
as it were, from a member of a séance, unwillingly on his 
part, simply in consequence of his own highly-strained 
ideational condition conveying a knowledge through his 
muscles'to those who sat with him at the innocent and 
obedient piece of furniture. Dr. Carpenter also shows 
that under this head of Ideo-motor action may be ranged 
‘all those actions performed by us in our ordinary course 
of life,” such as the use of language to express our 
thoughts, which requires no separate volitional effort, at 
all events when once we have entered on & train of 


But though giving up so large a field of human life to 
the non-volidonal activity, Dr. Carpenter still keeps the 
Will in view, as a sort of abstract entity, as a "suppo- 
sititius,” or reserve champion sitting in wait, ready to 


step in if occasion should call “The dominant Idea- 


determines these movements, the Will simply permitting 
them.” 

We can give in a few words a summary of Dr. Carpen- 
ter’s theory of the relation of the Emotions to the Will. 
He begins by saying that “the Will has no direc power 
over the emotional sensibility,” it can only operate to 


withdraw the attention from the emotional state and fix it^ 


determinately upon some other object. Again, the Will 
“ can exert itself in preventing the exéreríow of the ex- 
erted feelings in action” by suppressing the muscular 
_ exhibition of our emotional states; and again, “ where 
. the Emotion is not a mere passion, but is a state of feshng 
connected with some definite idea, the power of the Will 
is most effectually exerted in withdrawing the mind from 
the influence of that idea, by firing the attention upon 
some other”—the power of self-control extends itself 
from our impnises to the habitual succession of the 
thonghts, 

We had already learnt our author's views on the rela- 
tion of the Will to mental and bodily action, but in the 
middle of his treatise we come upon a fall and careful 
amplification of his opinions on this head, developing his 
theory of the influence of the Will on the formation of 
beliefs and on the conduct. We cannot do better than 
give in his own words Dr. Carpenters doctrine on the 
latter head :— 

“To our into action the volitional determination, to 

I will’ its practical effect, something more is 
aa needed than the mere nderance of motives. 
The idea of the thing to be done (which we have seen to 
be the antecedent of all volitional action) may 
pn be so ided and forcible, when once fully 

ted, as of itself to ce a degree of nervous 
rea that serves to forth ndent muscular 
movements, as in the ideo-motor form of action. But 

eral a distinct exertion of the Will is needed to gi 
ioe diesen state the energy ie to call forth 
the action that expresses it, and this is especially the 
case where cither some y opposing motive di- 
minishes the force of the Dre odere. Or & state of 
fatigue causes the bodily mechanism to be less easily called 
into action." 

Hitherto we have been<dealing with what the author 
calls “General Physiology ;" we come now to ths other 


division of the work, on “Special Physiology,” and the: 


transition is marked by a change of matter and style. 
We feel that, in reading this latter portion of the book we 
are being rewarded for the care which is necessary to the 
mastery of the deeper and more valuable philosophy of 
the earlier chapters, We have got—we do not speak dis- 
respectfully—out of school into the playground, and we 
revel in the contemplation of the’ morbid conditions” of 
the mind, illustrated as they are by numerous relevant 
anecdotes. Mesmerism, somnambulism, and dreaming 
are all subjects which attract and entertain, especially 
when treated of by 2 scientific pen. But we feel that this 
portion of the work does not call for special criticism so 
much as what we have already gone through. “ Morbid 
conditions" are very valuable as throwing light on the 
operation: of normal and healthy conditions, but happily 
the epithet “morbid " is interchangeable with the epithet 
© exceptional,” and therefore we think that the morbid 
does not require such close treatment as the normal. 

Dr. Carpenter winds up his work with a chapter on 
Mind and Will in Nature, and in it brings to a poetical 
conclusion what he has so carefully and exhaustively un- 
ravelled in the preceding pages. 


ANDRÉ AND RAYET'S “PRACTICAL 
ASTRONOMY” 

L'Astronomte pratique et les Observatotres en Europe et 
on Amerique. Par C. André et G. Rayet. I° partie, 
Angleterre. (Paris: Gauthier-Villars. 1874.) 

toe little unpretending volume is of considerable im- 

portance. Not only is it the commencement of a 
series which is intended to include the history of 
practical astronomy throughout the civilised world, but 
independently of this, it has claims to notice which are 
not to be measured by its limited dimensions. 

The wide outspreading in the present day of a taste for 
astronomical observation would lead us to regard with favour 
anything tending tg increase our knowledge of what has 





been and is being done, especially when itis set before ua- 


in so pleasing a form ; and we cannot but admit that our 
neighbours have in this respect got the start of us, Not- 
withstanding all.our efforts to render Science generally 
intelligible and acceptable, we, have not yet succeeded in 
bringing out such attractive, little manuals as proceed from 
the presses of MM. Gauthier-Villars and Hachette, Our 
larger and more elaborate treatises may well bear a com- 
parison with anything of a similar calibre produced else- 
where ; but in familiar, inexpensive, tastefal manuals, the 
light artillery, so to speak, of the scientific campaign, we 
must own ourselves fairly beaten by our nearest neigh- 
bours, who have set us a worthy example. We cannot, 
happily, and if we could we would not, say in this instance, 
fas est et ab hosts doceri. There was a time when such a re~ 
mark would have been thought appropriate, but “nous avons 
changé tout celà ;" and if such a thoroughly ill-natured and 
reprehensible observation were to be attempted now, it 
would meet its ample refutation in this work, which adds 
to its other merits the charm of courteous and kindly 


feeling. Next to the cordial abandonment of iffdividual 


hostility, or the loving, tender reconciliation of alienated 
friendship, what can be more pleasing than the abate- 
ment of national antipathies,and the softening down of 
those asperities which have but too debply marked the 
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intercourse of different branches of the human race? 
That nations should think or feel exactly in unison is no 
more to be expected than that individnals of the same 
family should possess identical tastes and habits ; but as 
in the smaller, so in the larger groups, these distinctive 
characters may and ought to exist apart from every un- 
kind fealousy or envious bitterness. ‘There had been far 
too much of this in pa$t days, and we hail with pleasure 
the appearance of this friendly book, which has evidently 
been drawn up in a truly kind and genial spirit. 

If it puts us somewhat to shame, that the Assistant- 
Astronomers of the Paris Observatory should be telling us 
what goes on at our own doors, we have only ourselves to 
thank for the omission, and them for the way in which 
they have supplied it The plan they have adopted is an 
excellent one ; and as to its execution there is very much 
to praise. A history of English observatories and their 
work could not be otherwise than somewhat unequal in 
its execution ; it would probably be so to some extent 
even in native hands ; to a foreigner, who must, generally 
speaking, depend upon communicated information, the 
difficulty would be insuperable; and to this cause we 
may evidently refer the omission of some finely appointed 
private observatories, such as those of the Rev. H.C. 
Key, with its 18-inch silvered speculum, of Mr. Bird, the 
Rev. E. L. Berthon, Capt. Noble, Mr, Neison, Mr. Barnes, 
and many others, It is, in fact, in these private 
“telescope-houses " that England is so rich, as was 
formerly remarked in substance to the present writer 
by M. Léon Foucault, and it is through their work that 
much of the physical astronomy of the day has been 
advanced to its present position. But this is exactly what 
would escape the notice of any but ourselves, and even 
the generality of ourselves ; and in this respect there is, 
of course, a good deal of deficiency in the work which 
cannot well-be blamed. But great pains have evidently 
been taken to insure correctness, and to impart knowledge 
which to many among ourselves will have all the interest 
of novelty ; and this has been done, for the most part, as 
far as we can judge, in a very satisfactory way. 

The French language is now so generally understood 
among us that a translation is perhaps not required ; but 
should it be undertaken, or should the authors, as we hope, 
be encouraged to send forth another impression, we would 
Tequest permission to offer a few suggestions. The Bed- 
ford Catalogue, which has had so marked an influence on 
English astronomy, would well come in for 2 share of 
notice : the names of the opticians, whose work is de- 
scribed—which are seldom given, and perhaps not always 
correctly—might be supplied with advantage; several 
orthographical slips, and one considerable error in the 
little map, might be rectified. With these improvements, 
and some difference in the arrangement and appropri- 
ation of the very pretty illustrations, this charming little 
volume, even now greatly to be commended, would meet 
our expectations in every way. T. W. W. 








LETTERS TO THE EDITOR 
[The Eilüor does net kold himsel) responsible for opinions expressed 
by Ass correspend ents, Neen ue E 
commusicaions .] 
Quantitative Relations of Cause and Effect 
AFTER Mr, has intplied that he will not himself con- 
tinue the controversy futher, Mr. Heyward, in his last letter, 


43 
has confused the issues by misstating Mr. Spencer's position. In 
the it will not be improper for me, as 


one familiar with Mr. Spencer's chological doctrines, to 
rectify Mr. Hayward’s error and explain thet which he mimp- 
prehends. 

The cue may be taken from an experience described in Mr. 
Spencer’s '* Principles of Psychol ' (§ 468, note), where it is 
shown that when with oie land we the other ws have in 
the feeling of tension produced in the pulled a measure of the 
reaction that is equivalent to the action of the other limb. 
Both terms of the relation of cause and effect are in this case 
present to consciousness as muscular tensions, which are our 
symbols of forces in general. While no motion is produced they 
are felt to be equal, so far as the sensations can serve to mensure 


equality ; 


numerically indefinite, is definite in the res that every addi- 
tional increment of cause produces an additional increment of 
effect ; and it is out of this and similar experiences that the iden 
of the relation of proportionality grows and becomes organic 
A child, when biting its food, discovers that the harder he 
Dites the deeper is the indentation; in other words, that the 
more force & Hey, the greater the effect. If be tears an object 
with his teeth. ho the more he pulls the more the thing 
yields. Let him press against something soft, as his own peison, 
or his clothes, or a lump of clay, and he sees that the part or object 
pressed yields little or much, according to the amount of the 
muscular strain. Ho can bend a stick, the more completely the 
more force he applies. Any elastic object, as a piece of indin- 
rubber, or a catapult, can be stretched the farther the harder he 
pulls, ah he trie to pushg small hody thero is littio resistence 
and it is easy to move; but he that a big body presents 
greater resistance and is harder to move. The experience is pre- 
cisely similar if he attempts to lift a big body and a little one; 


wi 
ht, little exertion propels it a con- 


ight effort va E to a 
to a greater h y blowing 

his mouth re tit lio can more objects, or the 
surface of his morning’s milk, gently or violently according as the 
blast is weak or strong. And it is the same with sounds : with 
a slight strain on the vocal organs he produces a murmur; with 
great strain he can raise a shont. 

The experiences these propositions record all implicate the 
same consciousners—the notion of proportionality between force 
applied and 1esult produced ; and it is out of this latent con- 
sciousness that the axiom of the perfect quantitative equivalence 
of the relations between cause and effect is evolved. To show 
how rigorous, how irreversible, this consciousness becomes, take 
a boy and t to him the following statements :—Can he not 

a stri ie hase ? tell him to double it, and then 
he will break it. He cannot or break a abek : 
let him make Jess effort and he will succeed. He {s unable to 
raise a heavy weight : tell him he errs by too much force. He 
can’t push over a small chest: he will find it easier to upret x 

one. By blowing hard he cannot move a given object : if 
he blows lightly he will move it. By exertion he cannot 
make himself audible at a distance: but he will make himself 
heard with less exertion ate gr ater distsnce. Tell him to do all 
or any of these, and of course he false. The tions are un- 
thinkable, and their mthinkableness shows that the consclousmes 


cep 

ton’s ‘Second Law of 
ve st» examples of unconsciously-formed ceptions, If 
. Hayward will refer to Mr. fr cer's Deer 


i muscular 
y he expected Mr. Hayward 
to seize his meaning withont any specific example, 


- the psychological basis of inductive logic. 


^ become imposnb 
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The examples given by Mr. Spencer were examples of 
consciously-formed conceptions on this ssconsctotisly- 
formed ption acquired during childhood and boy- 
hood. . Spencer gave three instances into which this 
- preconception tacitly enters: one chemical, another relating to 

the melting of ice, and a third to the process of weighmg. e 
last is the only one into which the relation between force 

motion can be supposed to enter. But the consciously-formed 
conception that dou € weights mil! balance double masses, and 
ao on, is not one into w there really enters any relation be- 


`- tween force and motion. The notion of weighing is that of the 


equal forces of equal masses at the ends of equal levers. So | 
as there ıs motion, there cannot be equilibrium. The idea o 
motion is excluded when weighing is complete, 
When Mr. Hayward says Mr. Spencer has taken 
- Newton’s *'Second Law of Motion” as an example of uncon- 
consciously-formed tions, he utterly misapprehends Mr. 
Spencer's meaning. The “Second Law o Motion” m one of 
those abpa conceplions derived from the organic praconcep- 
tions above described. 
Mr. Spencer's argument appears to be briefly this:—1. There 


are numberless bes weapon unconscious: acamired and un- 
consciously accumulated during the early life of *the individual 
(In harmony with the acquizihons of all ancestral individuals) 
which yleld the preconception, long antecediog anything like 


conscious physical experiments, that physical causes and effects 
vary quantitatively, This is gained from all orders of 
phymcal experiences, and forms a preconception re- 


specting them, which the physicist or other man of Sclence brings 
with him to his experiments. 

2. Mr. S showed m three cases—chemical, physical, and 
imechanical—that this preconception, so brought, was tacitly in- 
volved in the conception which the egperimenter diow from the 
results of his experiments. 

3. Having indicated this universal preconception, and ihe- 
trated its ce in these conceptions, Mr. Spencer 
goes on to say that it is involved also in the s ial conception 
of the relation between force and motion, as formulated in the 
“Second Law of Motion.” He asserts that this is simply 
one case out of the numberless cases in which all these conscious- 
reasoned conclusions rest upon the unconsciously-formed conclu- 
sions that precede . Mr. Spencer alleges that as it has 

le fora boy to think that by 2 smaller effort he 
can jump higher, and for a shopman to think that smaller weights 
will outbalance greater quantities, and for the physicist to think 
eal te will pet Merias effects from diminished causes, so it is 
impossible to thmk that ‘‘alteratlon of motion ” is not *' propor- 
tional to the motive force impiessed." And he maintains that 
this is, m fact, a latent implication of unconsciously organised 
experiences just as much as those which the experimenter neces- 
sarily postulates. 
I may add that if mathematics included in its range the con- 
nection between objective phenomena and the answering sub- 
jective states, this question woula je one for math cians ; 
but at present it 1s, asit seems to me, a question ining to 
James COLLER 


Bayswater, May 18 





The Glacial Perlod 

I THINK there are bat few eae in Mr, Belt’s letter C The 
Glacial Penod,” NATURE, vol x. p. 25) to which Geologists 
who haro devoted much attention to the ice action will not 
take exception, May I be allowed to call attention to one or 
two? 

1. I do not believe that there is evidence, which anyone 
accustomed to glacier “' spoor ” would admit, of an extension of 
the ee cap so far south as the Thames s 

2. It w in the highest degree improba that the shells on 
faen shoujd have been scooped out of the bed of the 


North by moving ie and transported to 10A preet 
position A from the difficuldes of a glacier thus walking 
so far up- and of shells havmg esca utter smashing in 


._ this uncomfortable mode of transport, Mr. Belt has forgotten that 
Wales was a centre from which radiated glaciers, and at one tune 
an ice-sheet, which surely would have warded off from its own 
hills the northern intruder. What evidence 1s there that the 1ce- 
sheet ever followed its path? All that I know points to local 
glaciation. 

- 3 Mr. Belt forgets 

very different heights above 


that the various sea-marks are often at 
the present water-level—as is so well 


shown in Scendinavia—and that no lo of the water will 
explain this. The height of even 6ooft. which he claims is one 
that rests on many assumptions and bat little confidence can be^ 
placed on the numerical results. 
It would be casy to discuss many other questions which he 
raises, but this would occupy far too much space. My present 
is aot so much to Mois as tò utter a protest agunst 
a portentous development of a theory which has for some 


tim been htmare rto 
St Tohua College, Cambudge, May ig — 1 


. 
y,19 T. G. BONNEY 
Lakes with two Outfalls g 
IT is quite possible that Iam wrong in my memory of the 

Nystuen watershed ; and as Prof. S Jevons examined the 
place cnitically, I can have no doubt Iam so. I passed 
merely as a traveller, and described what I had seen, fond 
memory, not specially by a knowledge of the impor- 
tance of the point, at the time the observation was made. I 
know well uricks one's memory plays under such arcum- 
stances, particularly when one has been rambling over many 
similar localities ; and my letter indicated that I was in doubt as 
tothe particular lako which gave the double outfall. I passed, 
too, just after much heavy raim, and it is possible that the boggy 
bottom which Mr. Jevons describes was temporarily converted 
into the lake, which deceived me. I ig ad that both the 
guide who brought me over the mountains irom and the 
Skydsgudt who took me to Skogstad, confirmed the double out- 


My object, however, in writing, was chiefly to druw attention 
to Norway, as offering an admurable field for the settlement of 
the controversy, without gong to the wilds of: America. If 
there be such phenomena, I beleve there are, they may 
assmnedly be looked for in that land of hard granite rock, moun- 
tam plateaux, and innumerable watersheds of all sizes and 
mue ties, and puris a Engine who go 

e year y im wi e importance of 
acute obse vato, the p may soon ested 

Certainly I agree that Colonel wood, who has kindly 
favoured me with a most interesting letter of advice, has done 
excellent service by his quite justifiable incredulity, and I shall 
myself be content to have made a mistake, if by it I shall be 
the cause of greater accuracy in others. W, B. THELWALL 

27, Burghley Road 





Glass Cells with Parallel Sides 

I SEND you a brief description of a method I have recently 
employed for rapidly fitting up glass cells with parallel sides, 
believing that it may be of interest to your readers. 

A piece of :ndiarubbser tubing (or of solid rubber) bent into a 
semicircular form 1s placed between two equal-mzed rectangular 
plates or glass the ends of the tube Legio Fea the upper 
edges of the glass plates ; the plates are then together by 
passing two strong indiarubber 1 over their ends. If the 
rings are of such a size as to exert requisite compression a 
semicircular water-tight cell 1s thus obtained, which can be taken 
to pieces and cleansed with the greatest ease. 

trough so made served well to exhibit with an ordinary 

-lantern the ents descnbed on pp. 173 and 174 in 
Tyndall's ‘‘ Heat a Mode of Motion,” and smaller cells suitably 
fitted with platinum wires, and held in the wooden frame of an 
ordinary lantern-slide, enabled the galvanic decomposition of 
acidulated water and of saline solutions to be thrown upon a 
screen and thus rendered visible to a large audience. 

Queenwood College, Hants. FRANK CLOWXES 





Bnliant Meteor 
WHEN nearing iud ene IR A.AL on the 19th inst. the 
most brilliant meteor 1 have ever seen passed slowly across the 
heavens. It formed near Antares, remained stationary for two 
or three seconds, and then slowly moved to the northward, 
diszppearıng in the Great Bear. Throughout, the soft 
green light showed every portion of the hull and 
with as much distinctness as a number of pyrotecanic 
fires could have done. The shape was that of an elqngated 
ellipse, PEE at one end, with the major axis of 
the apparent er of the sn. A short time before it dis- 
appeared six sparks as large as Jupiter were discharged fiom the 
thought a crackling sound followed. 
Calice, May 20 . Wu. W. KIDDLE 
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THE U.S. ACADEMY OF SCIENCE 
SESSION AT WASHINGTON 


HE U.S. National Academy. of Science held its 
meetings this year at the Smithsonian Institution, 
the venerable Prof. Henry, secretary of the Institu- 
tion, paesiding over the deliberations of the Academy. 
The session commenced on April 21 and lasted four days. 
By favour of the scientifi editor of the New York Tri- 
bune we have obtained advanced rts, Our space per- 
mits us to give only the titles of the more important 
papers; butas Dr. Brown-Séquard’s paper on the func- 
tions of the brain is of very t interest in reference to 
recent researches on the subject, we shall give a longish 
abstract of it. 

Among The pepers of importance were the following :— 
Dr. J. L. Le Conte read a paper On a classification of the 
Rhynchophorous coleoptera. Prof. Fairman Rogers de- 
scribed an automaton to play tit-tat-too, which he had 
eonstructed. 

Prof. A. M. Mayer read three papers, one entitled “Sug- 
gestions as to the functions of the spiral scalz of the 
Cochlea, leading to an hypothesis of the mechanism of au- 
dition.” The second paper was headed “ Abstract of a re- 
search in the determination of the law connecting the pitch 
of a sound with the duration of its residual sensation, and 
on the determination of the number of beats—throughout 
the range of musical sounds— which produce the most 
dissonant sensations ; with applications of these laws to 
the fundamental facts of musical harmony, and to various 
phenomena in the physiology of audition.” Prof. Mayer 
gave the particulars of a series of iments by which 
it was ascertained what must be the ency of succes- 
sive sounds to have them blend indistinguishably together. 
The third described a series of experiments on the reflec- 
tion of sound trom flames and heated gases, 

Prof. Simon Newcomb, the astronomer in charge of the 
Washington Observatory, gave a description of the pre- 
parations in America for the observation of the coming 
transit of Venus. These are most thorough and com- 
plete. 

Prof. Wolcott Gibbs, of Harvard University, read a 
por On metamerism in organic chemistry. Prof. Gibbs 

discovered six metameric bodies, a seventh having 
been discovered by Prof. Erdmann. — e 

Comparative velocity of light in aur and in vacuo, by 
Prof. Stephen Alexander of Princeton College. This 
brief paper merely contained a few interesting su ions 
on a small correction of the velocity of light as deduced 
from experiment. : 

In accordance with the undulatory theory the velocity 
of light must be less in atmospheric air than in vacuo, in 
the inverse ratio of the index of refraction of atmospheric 
ar to 1; that is, as I to 1'000294. The velocity then as 
ascertained by experiment under the air should be in; 
creased by just about 0000294 of itself to be equal to that 
in vacuo ; £4. to the extent, almost exactly, of 55 miles per 
second ; a very small quantity indeed in comparison with 
the whole velocity of 185,000 miles per second; and y 
small as ıt is—and so small as to be below the limits o 
error of the experiments in question—it is bs Zur 
closely equal to three times the velocity of the 
in its orbit. 

It is an outstanding excess, and no more, with which 
we often have to do, as, for example, in the measurement 
of temperature ; but the scale on which those differences 
sometimes present themselves makes them, small as they 
d be in their origan comparison, grand in comparison 
with ordinary stan s. Prof. Alexander was not ayare 


that anything has yet been put forward elsewhere on 
this subject. 
Prof. Hayden gave a general account of the scientific 


explorations and survey in the West in which he has been l 


engaged. With the results of these our readers are already 


pretty familiar. 

In 2 pa On the laws of cyclones, by Prof. Wilham 
Ferrel ihe. Coast Survey, the author gave a résumé of 
our knowledge on the subject and of some of the theoncs 
which have been advanced. 

Dr. E. Bessels read a paper entitled “The History of 
Smith's Sound from a Geographica and Geological Point 
of View, and some other eral Results of the Polaris 
Expedition." Dr. Bessels thinks that Smith's Sound must 
be regarded as the best of the three eways to th: 

ole. The land found between 81? and 82° seems to Dr. 

essels to be of great importance in demonstrating that 
Greenland has been separated from the continent in a 
south-north direction. Dr. Bessels stated several im- 
portant facts bearing on the rising and sinking of the land 
on the Greenland coast. 

Prof. Simon Newcomb gave a description of the t 
telescope at Washington; and a paper by Prof S. 
Alexander of Princeton, N.J., On three of Jupiters satel- 
lites, was read, * 

Prof. J. S. Newberry of Columbia College, New York, 
read a paper On Lower Silurian fossils. This was a 
memoir on the so-called land plants of the Lower Silurian 
in Ohio. Taking all the characters of these interesting 
fossils into consideration, Prof. Newberry is disposed 1o 
regard them as casts of the stems of fucoids. 

The following papers were read by title only :—-A memoir 
on the zodiacal light, by Prof. S. Alexander; On some 

ints in Mallet’s theory of vulcanicity, by Prof E. W. 

i ; The polarisation*of the zodiacal light, by Prof. 
A. W. Wnght. An exceedingly interesting and valuable 
paper on the mode of formation of the earth, its condition 
as to intenor fluidity, and the probable limits within 
which it was reduced trom a fluid state to its present con- 
dition, under the title of “A Criticism on the Contrac- 
tional Hypothesisof the Earth’s Surface * was read 
by Capt, Clarence Dutton of the Ordnance Corps, U.S.A. 

Dr. Brown-Séquard began his paper On the pie- 
tended localisation of the mental and the sensorial 
functions of the brain, by saying that the subject 
has been rendered more difficult by assumptions of 
physiologists upon insufficient data. Among the views 
which have been recently brought forward upon the 
localisation of nervous power in certain parts of the brain, 
there are two of importance: one relates to the scat of 
power actuating muscles, and the other 1s as to the seat 
of sensation for different nerves. In the latter particular, 
after noticing several exploded theories, some still per- 
tinaciously ered to by physicians, Dr. Brown-Séquard 
reviewed especially the assumption in respect to the scat 
of power for Speech :— 

Let us consider the question of the locality ot the 
intelligence of the brain. Con phai ognis are agreed 
that this ıs the grey matter of the upper parts of the 
brain. But the method of communication 15 still open 
to research.” (Here the lecturer went to the blackboard 
and drew a figure somewhat like a sheaf of wheat without 
a band around it; the stalks representing the nerves, the 
heads of wheat representing the cells) " Now you may 
subtract from this, by diei or otherwise, say the 
upper third, and still you have the nerves and the neive 
cellsand e processes can be carried on; but in the 
progress of such destruction downward there would 
eventually be reached a point where the fufictions of the 
brain could no longer exist. This view would explain 
the facts as we find them. But there is no case on 
record where the grey matter on both sides of the brain 
has been destroyed without the loss of intelligence, and 
we must regard the grey matter as the seat of the in» 
telligence. But vast portions may be removed before 
the loss of intelligence becomes apparent. This I have 
myself tested and proved by vivisection of the lower 
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portion of some of the 
convolutions of the brain holds the power of speech. I 


great, and the injury to speech very little, Secondly, we 
find that disease may have overtaken the anterior, the 
posterior, and the middle lobes of the brain, the particular 
tonvolution supposed to involve speech not being affect 
and yet there is marked aphasia, Now, is some one 
these lobes the locality of the power of ? Such 
would be the reasoning of my opponents, e should be 
obliged to concede that in some persons the faculty of 
speech existed in one part of the brain, in some in another, 
in others another, and so on ad infinitum, This isa 
reductio ad absurdum. 

“ There is the case of the paralysis of the insane, where 
the grey matter may be diseased on both sides of the 
brain. In these cases the power of does not seem 
to be involved. There are càses ot a ia where the 
diseased person has had the power of speech restored 
during delirium. The speech is coherent though the 
sense may not be. It is evident, then, that the faculty of 

[ is not actually lost in such cases ; and yet we find 
f t the third frontal convolution is actually diseased in 
those aphasiacs who talk in their delirium. But the most 
decisive ent is found in the cases that ] have 
where the third frontal convolution, the alleged organ o 
speech, has been Meus and yet the patients have not 
lost the power of speech. "Therefore the theory is itself 
destroyed. There are fifty cases on record to show that 
the question of right-handedness or left-handedness does 
not apply in the considerations." The lecturer here cited 
cases of Jacmet of Montpelier and Mr. Prescott-Hewitt of 
London. In the latter case the patient had suffered a 
destruction of that part of the brain for twenty years, and 
yet for twenty years had spoken. = 

“We shall now take up the question of the localisation 
of motion in certain parts of the brain. I am surprised 
at the avidity with which a certain series of facts has 
. been accepted as proof of this theory in England. A very 
eminent man, of whom I should not like to say anything 
severe, my friend Prof. enter, has accepted those 
views. J may say that all England has accepted them. 
. Prof. Huxley, indeed, has written me, that he only ac- 
cepted this view in part, but I cannot see how he can 
accept a part without accepting the whole, where even the 

is incorrect. The famous iments of Dr. Ferrier, 
of Guy's Hospital, must here be considered. As you will 
see, they are not, however, conclusive. p the app'i- 
cation of galvanism to certain parts of the brain of 
animals, he produced certain movements. When we do 
not stop to think, this would seem to prove that there are 
in the brain certain centres of movement governing cer- 
tain parts. But it is only a semblance. A part of the 
facts are taken for the whole. We should know all the 
series before we adopt the conclusions. Let us examine 
the other facts. 
.. It is perfectly well known that the cutting away of a 
rtion of the brain does not produce the least 
alteration of voluntary movement any where. Suppose 
that part of the brain, say the anterior lobe, being excited 
by galvanism, uces a movement in the anterior limb ; 
bow suppose that part of the brain is cut away, then the 


anterior limb should be paralysed, for its voluntary move- 
ment is 
uda cu td aate fedis 
that a ; then a i 
Othe anterior imbs. But there is not. This aec be 
sufficient to invalidate the conclusions of Dr. Ferrier. 
But there are abundant pathological facts of thip “satire 

the fact beyond’ question. And then’ are 
the cases of recovery from paralysis, There is no such 
localisation of power as Dr. Ferrier has assumed. If 
pori lied to the severed of the frog the 
eg. will jump h there is no brain power in the 
question, 


* What should have been done was to have cut the con- 
nection of so that a general effect should not have 
been throughout the brain by the application 
of galvanistato à This would be the experimentum 
crucis, My friend Dr. Dupré of Paris has made this ex- 

iment. J made it also, before he did, but he publishei 
lis beore mine. But there are many other facts almost 
egualy impressive in their character which may be cited? 

e find many cases where the lesion of part of the brain 
produces paralysis on the same side of the body, and not 
on the opposite side, as in the majority of cases 1s the rule. 
There is a case recorded where a ball directly 
through the brain, and it produced ysis on the right 
side, instead of the corresponding side." Here Dr. Brown- 
Séquard objected to having a certain class of brain affec- 
tions after him, stating that diseases should be 
named from their distinctive features, and not after 
physicians. 

: Brown Square thes plied a similar course of 
reasoning to the isation of sensation in specific parts 
of the brain, concluding by stating that it is evident we 
cannot locate the centres of either sensation or motion 
in specific parts of the nervous system. 





THE LONG PERUVIAN SKULL 


I WISH to place before comparative anatomists and 
anthropologists a question which has been encumbered 
by some misleading inaccuracies, in a recent communi- 
cation by Dr. J. Barnard Davis to the Anthropological 
Institute, (^ On gAncient Peruvian Skulls” Journ. An- 
thropol Inst, vol. ili, p 94. So early as 1857, in 
communications to the British Association, and to the 
American Association for the Advancement of Science, I 
showed, in opposition to the views of Dr. Morton, and of 
all American ethnologists up to that that a dolicho- 
halic type of h is characteristic of certain widely 
American races, Ata later date I set forth, in 
* Prehistoric Man," my reasons for believing that this, 
which is now universally acknowledged as true in general, 
may be specifically asserted of the ancient Peruvians. 
This latter proposition Dr. Davis undertakes to refute; 
it is not a mere matter of onal controversy, but a 
uestion of some ethnical significance. Asa i 
lie outside of the charmed circles of home science an 
criticism, and only receive tardy news even of such com- 
munications as this, in which I have a personal interest. 
Dr. Davis has not himself had an opportunity of examin- 
ing the evidence on which my opinion was formed ; and, 
in the communication above referred to, shows that he fails 
to a its nature or true bearing. He says, Dr. 
Wilson's view, “which is that the dolichocephalic Peru- 
vian skulls are of natural form, was combated in the 
‘Thesaurus Craniorum.’ Since that book was prin I 
have received ample and satis evidence as to the 
truth of the proposition that the long skulls owe their 
to artificial means. By the politeness of Dr. J. 
itken Meigs, of Philadelphia, I Eie obtained two 
Peruvian skulls which at gne period belonged to Dr. 
Morton’s collection, as a specimen of eaeh kind. One ot 
. 


gone. Admitting that the other half of the brain ' 


ae 
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these is brachycephalic, the other is dolichocephalic, but 
they both present distinct traces of artficial distortion. 
This fact is conclusive.” 
clusive of what? So far as I can see, it is simply 
conclusive as to the fact that both skulls have been arti- 
ficially distorted. He then quotes Professor Wymann, of 
Boston, who, after an examination of the specimens 
referred te by me, settles the question thus summarily: 
“The upshot of the whole is, the crania do not confirm 
Dr. Wilson's statement. One of Dr. Wilson's points—in 
fact it is his chief point—is, that skm//s are natural because 
they are rical; and that it is next to impossible 
that a distorted skull should be other than unsym- 
metrical” 

The thing I find most conclusive in all this is, that 
Dr. Davis and his correspondent both accredit me with 
inferences or opinions of their own, utterly inconsistent 
with my published views. So far am I from affirming 
“skulls are natural because they are symmetrical,” that 
' when my two critics have leisure to extend their i 
toepp. 500-512 of the volume they refer to (“ Prehistoric 
Man”), they will find many natural causes specified as 
tending to modify and distort the human skull They 
will also find in the notes reference to ers in the 
Canadian "Journal, and elsewhere, in which various 
aspects of this fuer on have been repeatedly discussed. 
Dr. Davis has, I believe, received copies of all of those 
from myself; but, at any rate, there is one which can 
scarcely have escaped his attention—*' On the Physical 
Characteristics of the Ancient and Modern Celt.” It was 
published in the Canadian Yournal in 1864, reprinted in 
the Anthropological Journal soon after, and became the 
subject of a good deal of reference in the famous copy- 
right action of “ Pike v. Nicholas.” In this the explicit 
statement is repeated: “The normal human head may 
be assumed to ta ect correspondence in its two 
hemispheres ; but very slight investigation will suffice to 
convince the observer that few living exasuples satisfy the 
requirements of such a theoretical standard. Not only is 
inequality in the two sides of frequent occurrence, but a 
pie symmetrical head ts the exception rather than 
the rule? There is no possibility of mistaking the 
opinion thus It was published by me so long 
ago as 1862 (Can. Fourn. vii. 414), and is repeated in sub- 
stance in the very work from which Drs. Davis and 
Wymann profess to derive their absolutely contradictory 
dictum as “one of Dr. Wilson’s points—in fact his chief 

int |? 

Pept over and above all this, in the previous paper 
results derived from a careful study of eleven hundred 
and four English and French head-forms are set forth 
with this conclusion: “It thus appears that the tendency 
to unsymmetrical deformity is nearly as three to one ; and 
that in the abnormal h the tendency towards excess 
of development towards the left is upwards of two to 
one. This tendency, it is further added, is more deci- 
dedly manifest 1n the brachycephalic than in the doli- 
chocephalic head (vt. Anthropol. Fourn. vol. iii p. 82). 
The views thus repeatedly set forth, and supported by 


such proofs, are certainly not open to any charge of am- 
biguity. It 1s somewhat amusing, terelte, to find two 
such high authorities as Dr. Davis and his Boston cor- 


ent summarising the whole, in this off-hand 
AR in a communication to a scientific body: “The 
upshot of the whole is,” that, according to Dr. Wilso 
“the skulls are natural they are symmetrical, an 
that it is next to impossible that a distorted skull should 
be other than unsymmetrical” 

By what process such opinions have been arrived at, 
and then accredited to me, I need not attempt to guess ; 
but one thi unaccountably overlooked is the distinction 
on which I insist, between undesigned natural deform- 
ation, traceable to such simple causes as the one-sided 
pressure of the mother's breast, of the cradle-board, &c., 
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and purposed modifications of the head, such as those 
ractised at the present day among the Flatheads on the 
lumbia river. Three points on which I have insisted, 
not without evidence in their support, are: That the 
shape of the human head may not only be designedly 
altered, by artificial means; but that it is much more fre- 
quently modified undesignedly, and rendered strikingly 
unsymmetrical, in infancy; while a third source, 
of posthumous distortion, also to be kept in view. 

o far as to the eral question. The ific one 
sought to be determined is the universality of a brachy- 
cephalic Peruvian of head ; or, as I have asserted, 
the occurrence of “defined dolicho hc heads m 
ancient Peruvian cemeteries. Dr. Davis informs the 
oespid ny Dow Institute that my view was combated by 
him in his “ Thesaurus Craniorum ? (1867), and indeed it 
is with a view to the substantiation of “the criticisms of 
Dr. Wilson's statements ir the ‘Thesaurus, ” p. 246, that 
Dr. Wymann's * upshot of the whole? is S aduced: As 
one of the subscribers to Dr. Davis’s valuable Catalogue, 
as well as a contributor to his collection of ia, I am 
familiar with the work, and with the p specially set 
apart for my correction. I have had it, indeed, for in 
my possession, without thinking that it needed refutation, 
I recommend any readers interested in the question to 
turn to the aforesaid p. 246, and read the curious narra- 
tive of Dr. Davis’s conversion, in consequence of the 
receipt of a “skull next to unique in Europe,” which be- 
longs to “ the long-headed race” of Peruvians, but yet is 
decidedly not long, or only Jong-headed “in a conven. 
tional sense,” whatever that may mean. 

I still believe it to be a fact, confirmed by my exami- 
nation of examples referred to, that there is a well-defined 
dolichocephalic type of Peruvian cranium, although a 
brachycephelic type is the prevalent one. I have on 
three different occasions visited Philadelphia with the 

object of studying the Morton collection there, 
One result has been to lead me to form a clear idea as to 
the source of Dr. Morton’s later views. He had asserted 
the DNE A RS of one uniform cranial type throughout 
the New World. “The long-headed Peruvians” were a 
disturbing element in this otherwise universallaw. "When 
therefore he turned to the examples in his own collection, 
and'detected evidence of ormation by art in skulls 
which he had previously recognised as exceptions to his 
comprehensive theory, he welcomed the conclumon it 
ested to his mind “that all these variously formed 
heads were originally of the same rounded shape.” Dr, 
Davis informs us that he has obtained two Peruvian 
skulls formerly in Dr. Morton’s collection, “a specimen of 
each kind,” #6. I presume, an occipitally flattened, and 
an age aes skull, both of the prevalent brachycephalic 
type. He has also the Titicaca skull already referred to, 
long, and yet not long, except “ım a conventional sense.” 
Possibly both Dr. Morton’s and Dr. Davis’s views are 
correct deductions from such premisses. 

If a skull of the brachycephalic type, common to many 
American tribes (such as the Peruvian skull figured by 
Prof. Busk, vol ii pl 7, “Journ. Anthropol Inst." 1s 
subjected to extreme depression of the frontal bone, with 
corresponding affection of the parieto-occipital on by 
the action of the cradle-board, such a form ts as is 
shown in Fig. 78, p. 245, of Dr. Davis's “ Thesaurus Crani- 
orum, Examples of this are not rare, Here, if the 
length is measured from the projecting base of the frontal 
bone, immediately above the nasal suture, to the extreme 
pene point,that will fall, not on the occipital bone 

ut nearly mid-way between the lamboidal and coro 
sutures. Such a measurement is the actual extreme 
length of the modified skull; but if it is accepted as the 
true longitudinal diameter, without reference to the dis- 

lacement of the points ol measurement in the normal 
lead, it is manifestly deceptive. It ıs, in fact, nearly 
equivalent to the substitution of the diagonal of a 
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square for a diameter drawn parallel to its two sides. | 
Such a skull, SOIRS PRAE. its actual length by | 
rheasurement, is properly as brach ic. „Buf 
take such a form as that which I have e de 
* Peruvian dolichocephalic skull? (^ Prehist. x 2nd 
ed. Fig. 50, p. 449). It is reproduced here; Fig. T. 
Compare it with the above-cited example, in Dr. Davis's 
collection ; or again com the Peruvian child's 
dolichocephalic skull CPrehist. Man” Fig P. 451), 
also reproduced here, Fig. 3, with ano j skull, 
from the Peruvian wa ery z aan but T 
halic as own .a 
Mo FOL vit The question is 


Morton’s “ Crania Americana,” pl. viL 





Fia, 1.—Peruyian Dolichocepbalic Skull 


not, as Dr. Davis and Dr. Wymann would have it, whether 
the one is jn' its natural state, and the other artificially 
elongated? but whether it would be possible, by any 
elongation of the one, or abbreviation of the other, to 
reduce them to the same form? Com the juvenile 
skull, Fig. 3, which is little, and probably not at all de- 
signedly, affected by art, with another of the same type, 
but purposely deformed by artificial means, Fig. 4. e 
same form is traceable in both, notwithstanding the 
modification of art. Both I conceive to be of the true 
dolichocephalic type; in contrast to the Santa skull, 
Fig. 2, which, whether or not affected by the parieto- 
occipital flattening so commonly resulting from the cradle- 





"er 


Fic s —Peruvian Child's Skull, Santa 


board, is no less obviously of the brachycephalic type ; 
and could nôt be transformed into the other. 

The primary form of the skull as determined, for 
example, by the relative proportion of the parietal bones, 
remains a factor to the last, however extreme may be the 
modifications superinduced by art. Only in the case of 
premature ossification of the sutures, consequent on the 
pressure applied in one direction, can this fail ; though, 
, no doubt in two approximate head-forms, the one only 
slightly dolichocephalic, and the other equally slightly 
brachycephalic, the original distinctive characteristics 
may escap* observation in the modified skulls, 


The question, then, turns mainly on this point—strangely 
ignored by Dr. Davis and his correspondent,—that a 

lichocephalic and a brachycephalic skull are equally 
succo dle of distortion; but the same compression 
applied to the two types will beget different results ;—will 
not, in any strongly marked example of either wholl: 
efface the original character ;—could not orm su 
a dolichocephalic skull as Fig. 1, into anything us 
to the elongated brach c skul, Fig 78, of Dr. 
Davis's “ Thesaurus.” - 

I have pe p left dec various pne 

i for want, o ; but enou been to 
iov that what strikes Dr. W as so “curious,” and 
manifestly in his estimation so “conclusive” against me, 


Tu 
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in the projection of the occiput farther on the left than on 
PE Eor Man aue dcn VOTE UR 
skulls which I should still uL nare as distinguished 
art. 
examples of this irregu- 


from those designedly modified 
CS eet e 

ty, proof- of such unsymmetri orms. ting 
among races in.no way given to artificial cranial distor- 
tion. ‘The first—a brachycephalic one—is “ the skull of a 
young G ?" No. 1,354 of the Morton collection; a 
cast presented by Retzius. Dr. J. A. Meigs describes it 
minutely in his catalogue, p. 29, but takes no notice of 
its symmetry ; although when. viewed vertically it re- 
sembles some of the distortel Flathead The 





Fig 4.—Peruvian Child's Skull, Abnormal, 


second—a dolichocephalic skull—Dr. Wymann will find 
alongside of the Peruvian skulls, No. 15 in the Warren 
Collection at Boston. Itis that of a “ Chinese,” or was at 
any rate brought from China by Capt. Edes. It approxi- 
mates in malformation to the “ Hochbelaga skull," Fig. 67, 
“ Prehist. Man, ” p. 5o1, as an oan of posthumous dis- 
tortion. But in this skull from na the satures are 
close, with no trace of dislocation or other indications of 
posthumous modification of forms. Those are extreme 
examples; but I repeat what I have long ago asserted ; 
that 2 perfectly symmetrica] head is the exception, rather 
than the rule. DANIEL WILSON 
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THE COMING TRANSIT OF VENUS* 
V. 


I7 is probable that the observations of contact will be 

very materially sup by additional observations 
made with the double- micrometer. This instru- 
ment was devised many years ago by Sir George AT 
It is the most convenient eye-piece micrometer which can 
be used for measuring the di ce between a pair of 
stars, or, as in the ent case, between the limbs of the 
sun and Venus. e peculiarity of Airy's double-image 
micrometer consists in this, that one of thelenses forming 
an ordi terrestrial eye-piece is divided in two, like the 
object-glass of a heliometer. The one half can be slid 
past the other, and the amount of displacement accurately 
measured by a divided ci concentric with the screw 
which gives this motion. en tbe halves of this lens 
are relatively displaced, two images of the object are 
seen, as in the heliometer, If the distance between a 
pair of stars be the subject of measurement, the line of 
separation of the half-lenses is made to coincide with the 
line joining the two stars. The screw is now turned in 


one direction, until the image of one star given by one 
half of the lens coincides with the image of the other 
star given by the other half of the lens. The amount of 
displacement is now read off. The halves of the lens are 
again brought to coincidence. The sciew is now turned 
in the opposite direction, and a similar observation made. 
Knowing the value of the divisions on the divided circle, 
these two observations give us a means not only of de- 
termining the distance between the two stars, but also of 
fixing accurately the reading of the instrument when the 
half-lenses are in coincidence. 

It is easy to see that after the internal contact at in- 
gress, and before the internal contact at egress, measure- 
ments may thus be made of the distance of Venus from 
the sun's limb, from which the true time of contact may 
be seduced, just as in the [ensem photographic method. 

But, es, this double-image micrometer gives a 
means of estimating the true time of contact in a manner 
which may possibly be one of very great accuracy indeed. 
Consider the case of two minutes before the time 
of true contact. *From this time up to the actual contact 
the distance between the cusps, where the limbs of Venus 





and the sun meet, will diminish with very great rapidity. 
Dy turning the micrometer so that the line of junction o 
the half-lenses is in a line with the points of these two 
cusps, the distance between them may be very accurately 
measured. The observation may be re ed a number 
of times. The great rapidity with which these 

approach with a slight motion of the planet, makes 
it probable that each of these observations will give the 
means of determining very closely the true time of con- 
tact. 

There are great difficullies connected with observations 
of the sun at such low altitudes as are required for the 
application of De l'Isle's and other methods. These will 
materially affect the definition of the cusps, and it is not 
certain thgt the micrometer method will give results so 
valuable as might have been anticipated. 

But even in the eye-observation of contact the low 
altitude of the sun will be a serious drawback. This 
difficulty has been fully recognised by the Astronomer 


* Continued from p. 3o. , | Greenwich Observations, 1840. 


Royal, and, with the assistance of Mr. Simms, he has 
devised an ingenious eye-plece, which is likely Jargely to 
reduce the inconvenience.* The chief difficulty is, that 
at such low altitudes not only are the rays of light enor- 
mously refracted by the earth’s atmosphere, but the 
colours are actually dispersed, as with a prism. Hence 
the definition cannot be perfect. The principle of the 
new cye-plece consists in employing a h herical lens 
for the one next the eye. The surface of this lens next 
to the eye is plane ; and the lens can be moved, by means 
of a screw and slight spring, in a socket which is a portion 
of a sphere the same radius as the lens. By turning the 
screw, various inclinations can be given to the plane sur- 
face next the eye. But the curvature of the other surface 
remains the same, though a different portion of it 1s used. 
The practical result, then, of such an inclination of the 
lens in its socket is simply the introduction o apn 
whose angle can be so varied as to correct totally the 
atmospheric dispersion. l 
* Monthly Notices of the R.A.S. vol. xxx. p. si. 
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‘Bat in the case of photogrirhi? the low altitude of the 
more 


sun introduces a mu serious difficulty. 
has in this case to pass through a great of the 
earth’s Pies in its lowest and densest regions. 
Much of the light is absorbed by the atmosphere, as is 
shown by the fact that the rising or setting sun may be 
.gared at with impunity. But further, it is found that of 
all the colours composing the sun’s light, those which 
affect most powertuly a photographic plate are the most 
greedily absorbed. ence it has been found at St. 
etersburg that at mid-winter a photographic plate must 
be exposed to the sun 360 times as long as at the equi- 
noxes, when the altitude of the sun is about 6° or’ 7°. 
This sarap ioe bans cannot genie ae except 
b i e plate a longer time is desirable. 
Ge has. ‘heen Sean stated that considerable dis- 
crepancies in determining the times of contact might 
arise from observers n different phenomena, e 
employment of the Model it of Venus ensures con- 
cordance. among the observers of each nation; but all 
Euro observers will be much indebted to M. Struve, 
who has actually compared his own observations with 
those of the Russian, German, English, and French ob- 
servers, 80 that comparisons be possible between the 
observations of these different nations. - 
verything being now prepared for observing as suc- 


The light 


E 
cessfully as posem the actual phenomenon of contact, it 
remaing to describe the means by which the time can be 


. detérmined accurately. AI cl and watches are set 
. and regulated by observations of the stars, or by com- 
parison with other clocks so An astronomical 
clock counts the hours up to The clock is set to oh. 
` at the instant when a particular star 
If then we have a means of d ing the time when 
this pens, we can set our clock accurately to local 
time. Buta star does not pass the meridian of Greenwich 
at the same time as it passes the meridian of a place 
. having any other longitude. By the aid of a transit in- 
. strument the local. time can be determined; but to 
determine actual Greenwich time at another place we 
- must, as. before stated, know accurately the longitude of 
that station, These two things, the absolute time and the 
Jongitnda, are so connected, that if we know the one, the 
other can be immediately deduced, - 

The longitude may be determined in a variety of 
different ways. If-the two places whose difference of 
longitude is to be determined be not very distant, a 
simple method may be employed. A rocket is sent up 
from some point between the two stations. An observer 
at each station notes the local time at which the rocket is 
seen to burst. The difference between these times gives 
the difference of longitude. A flash from a lamp or re- 
flected sunlight hay be similarly employed.  - - 

The absolute time (and consequently.the longitude) 
can algo be found by transporting chronometers from one 
station where it is known to another where it is not 
known,  Firstrate chronometers must be used, anda 
large number to check one anothers errors. The main 
error of a chronometer is due to the influence of tempera- 
ture on: the momentum of thé balance wheel and the 

of its spring. The Russians have of late years 
introduced with great success a method of secondary 
correction for this error. Along with the compensated 
chronometer at least one is sent without any compen- 
sation. The difference between this chronometer and 
others is a measure of the sum total of the tempera- 
tures to which they have been exposed ; and by the aid of 
a table carefully drawn up from a number of observa- 
tions, the amount of secon correction necessary can 
be fairly estimated. It 1s sald that the employment of 
this device is of the very t service. Ten well-tried 
chronometers, accompanied by a si un ted 
one, if carried between stations ten days apart (eg. St. 
Petersburg and Cazan) will, in one journey, give the fongi- 


the meridian. 


tude of an intermediate station (such as Moscow) cor- 
rectly within yh of'a second of time. By the aid of this 
contrivance chronometers inay be employed, even for 
very long journeys, to determine the Tetide This 
method is quite new, and has not been tested by any 
nations except the Russians. The results obtained by 
them x Dower, perfectly sati . 'Theoretically 
the idea is almost ect; the outstanding temperature 
error being the main fault of chronometers, and the em-- 
ployment of an additional chronometer uncompensated 
giving us 2 means of determining the amount of this 
error, the time deduced by this means ht to give very 
i results, There is but Bae oblection to the 
method, which is only a partial one. After a series of 
alternately very hot days and very cold nights, the differ- 
ence between the compeng and uncom: chro- 
nometers might be the same as after the same period, 
with a tol y uniform temperature ; but the correction 
necessary in these two cases might be very different in- 
deed. It is easy, however, to chronometers at a 
temperature which does not vary rapidly, and the expel- 
ments made n M EET 
the aid of this method longitudes may be determin 
with very great accuracy indeed, in of such length 
that the ordinary chronometric method would be unavail- 
ing, and that in every case where longitudes are i 
by the use of chronometers this method should be 
employed. 
third way of determining the absolute time is by the 
use of telegraphic signals. An r at Greenwich 
may arrange to telegraph & signal to another at 
Alexandria at a certain definite time of day. If the trans- 
mission ot the current from Greenwich to Alexandria 
were instantaneous the person at Alexandria would at 
that instant receive the exact time. But a current through 
a submarine cable is retarded. Su it to be retarded 
two seconds ; the time received at Alexandria will be foo 
late by two seconds. If now an operator at Alexandria 
telegraphs to Greenwich he will dispatch the signal two 
seconds defore it reaches Greenwich. The longitudes de- 
termined e two currents in opposite directions will 
therefore differ by four seconds. The mean of these 
values gives the true longitude, and half the difference 
between the two determinations is the time of transit of 
the currents, It is found, however, both from theory and 
experiment, thas if there be a leak in the cable nearer to 
Greenwich than to Alexandria the current will pass more 
slowly in going to Alexandria than in the reverse direction. ` 
is difference, however, can never be very great. 
Considerable differences have been found by the 
Americans to exist between comparative observations of 
longitude by the telegraphic method and by the lunar 
method: which will presently be described. The Americans 
rushed to the conclusion that the error existed in the lunar 
method. This is not necessarily so. The American 
System of telegraphing over long distances’ consists in 
a relay. A relay is an arfangement to overcome - 
the difficulty of sending a current through a long 
line. It is placed at an intermediate station,- It 
consists essentially of an electro- et which attracts 
a piece of iron when a current which has originally 
been sent through the pri station passes through its 
coils. This attraction of a plece of iron makes contact 
with a new electric circuit with a separate battery, and so 
the current is passed on to the final station, or to asecond 
relay. The plece of iron must move h a sensib]e 
distance before the second circuit is completed. It has - 
hitherto been sup that the time lost in employing a 
number of relays could be eliminated by sending the 
current in alternate directions as above described. This 
is certainly not the case. The time elapsing before con- 
tact is made by a relay depends upon the strength of the 
current. The strength of the current depends upon the 
length of the wire grbich it is passing, and also 
š ; 
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. Consider now the case 
t i the long ie weaker than te 
curren is e 
other, Hence if the curent net iude the ahort 
wire, the loas of time introduced by the relay is less than 
when the current is first sent thelong wire. For 
this reason time taken by the current to pass in one 
direction is than in the other direction. It a 
then that the em t ofea number of relays is in- 
jurious in longitude d i and if i 
precautions be not taken the longitude will be 
erroneous, Then s Aem: sucADe ble 
with a leak near one end of it. - 

It must be noticed that in all the methods here de- 
scribed for determining the longitude, the local time must 
be accurately known. This is done by aid of a transit 
instrument as before described. One of the transit in- 
struments of the British Expedition, in its wooden hut, is 
shown in Fig. 16. 

Another s of method for determining the tude 
depfnds upon the motions of the moon. It has y 
been stated that what we want is to know at some instant 
the absolute Greenwich time. If then we could get some- 
thing analogous to a huge clock in the heavens which an 
observer at any part of the world could see we should be 
able to determine our longitude. The moon may be 
taken to represent the hand of such a clock, and the stars 
the hours and minutes. The moon is chosen in pre- 
ference to the planets becanse she moves more rapidly 
among the stars. She moves around the earth, that is 
through 360°, in 27} da or through 1° in two hours, or 
through one arc in two seconds of time. If 
then the tables in the Nautical Almanac predicting the 
place of the moon are absolutely correct, an observer by 
watching the instant at which she seems to come to the 
position of any star, and knowing from the tables the 
Greenwich time at which she reaches that position, re- 
ceives an intimation of the absolute time from this gigan- 
tic celestial clock. Or, if there be no star, it will suffice 
to observe the time when the moon reaches any definite 
position among the stars. As a matter of fact the tables 
of the moon are by no means perfect; but this difficulty 
is overcome by the regular series of observations of the 
moon’s place made at Greenwich on every le occa- 
sion, Thus while the tables are sufficiently accurate to 
give the navigator a fair knowledge of his longitude, an 
obseiver in any country can, when convenient, compare 
his observations with those made at Greenwich, and so 
‘determine the longitude with great accuracy. 

Jt is a fact of interest in connection with the 
subject, that the transits of Venus will aid materially in 
perfecting the Lunar Tables. The motions of the moon 
are rendered irregular by the disturbing attraction of the 
sun. But we cannot determine with great accuracy either 
the amount or the direction of the sun’s attraction upon 
the moon until we know accurately the sun’s distance. 
Hence if we wish to be able to compute tables of the 
moon sufficiently correct for the exact determination of 

itude, we must em means in our power to 
ies on knowledge d emus distance. ES 

Of the methods available for determining the moon's 
Lusto caine aig a iM add Ne ord Morc 

first is by observing, a porc EK Pe the 
, exact time at which the moon extinguishes the lig tofa 

star in front of which it is passing. This is y 
called an occultation of a star by the moon ; and when 
the occultation is mado by the non-illuminated portion of 


upon the strength of the 
oT arela at fis acia au 


resent 


the moon the observation has great precision, and, the 
ponen Me mor iag kiga, 1 very valoahie -tor 
determining longitude, 


. The second method is by observing, with a transit 
instrument, the exact time at which the moon passes the 
meridian, and by o about the same time the 
transits of stars whase ons'are well known. 


The third method is by employing an instrument called 
an altitude-and-azimuth instrument, or shortly, an alt- 
azimuth. This instrument is shown in Fig. 17, and con- 
sists essentially of a telescope mounted upon two divided 
circles so that the one shall give the altitude of 
an object towards which the telescope is pointing, while 
the Gier gives its azimuth or its distance from 
the meridian measured in a horizontal direction. An in- 
strument of this class has been employed at Green- 
wich with great success for ining the position of 
the moon when out of the meridian. It thus acts asa 
supplement to the transit-circle, of the utmost value in so 
cloudy a climate as our own. One disadvantage of this 
Instrument is that the numerical reductions are extremely 
troublesome ; but no trouble is too great in an obser- 
vation of so much importance. 





Fa. 17.—Portable Alt-aximuth Instrument 
It is not absolutely lima? Mes both altitude and 


aximuth should be observed. torial regions the 
motion of the moon is chiefly in altitude, while in places 
of high latitude the motion is chiefly in azimuth. ence 
among the English stations the vertical circles alone 
are rided for the stations within 30° of the equator, while 
at Hoduguer, Kerguelen’s Island and New Sealand the azi- 
muth circles are accurately divided. All these instruments 
haye been well t and are found to be remarkably per- 
fect. Not only the alt-azimuths but also most of the other 
instruments to be employed by the Britiah have been con- 
structed by Troughton and Simms; they have all been 
well trled, and the results have been so satisfactory that 


on 
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these makers deserve great credit for the help they have 
thus given to the success of the ions. 

In all observations of the moon for determining the 
longitude there are of course numerous corrections which 
must be applied. Among these none is more important 
than the correction for the parallax of the moon. 

RECAPITULATION.—In the case of every nation de- 
pending upon De PIsle’s method and in the case of every 
expedition when only one contact is observed, the longitude 
must be determined with very great accuracy. This can 
be done by any of the following methods :— 

I. By rockets, or flashing signals. 

2. Bya ometrical survey. 

3. By the aid of chronometers, in which it would be m- 
wise to neglect the method lately introduced of adding to 
the chronometers one which is ipii siiis 

4. The telegraphic method,.in which it is not desirable 
to use relays, since.very long lines with a Thomson’s re- 
flecting galvanometer will give good results, while the 
employes of relays is objectionable. 

5. observations of the moon's, position which may 
be made by either of the three following methods :— 

a) By occultations of the moon. - 
: By transit observations of the moon and moon- 

(y) By aid of an alt-aximuth. 

: GXORGE FORBES, 
(To be continued.) 


" 


OCEAN CURRENTS 


I OBSERVE that in NATURE, vol ix. p. 423, Dr. 
re-states and maintains his ion that 
polar cold rather than equatorial heat is the primum 
sodile of his general oceanic circulation. In pi panes 
in the Philosophical Magasins for Oct. 1871 and Feb. 
I trust, to the satisfaction of an 


ave written on the subject, that this notion is based Don 
a confusion of ideas in regard to the way in which differ- 
ence of. specific gravity produces motion. It is not my 
object at present to enter into any further discussion of 
this elementary matter; but I wish briefly to refer to a 
new and somewhat plausible-looking objection advanced 
in Dr. Carpenters article against the views I advocate in 
reference to under-currents. The following is the para- 
graph to which I refer :— 

“According to Mr. Crol's doctrine the whole of that 
vast mass of water in the North Atlantic, & ing, say, 
1,500 fathoms.in thickness and 3,600 miles in breadth, the 

of which (from 40° downwards), as ascer- 
tained by the Challenger ings, clearly shows it to 
be mainty derived from a polar is nothing else 
than the reflux of the 
suppose that the whole of this stream, as it passes San 
Hook, were to go on into the closed Arctic basin, it woul 
only force out an ent body of water. And as, on 
comparing the sectional areas of the two, I find that of 
the Gulf Stream to be about 1-990 that of the North 
Atlantic underflow; and as it is admitted that a 


- part of the Gulf Stream returns into the Mid-Atlantic cir- 


culation, a branch of it going on to the north-east ; 
the extreme improbability (may I not say impossibility ) 
that so vast a mass of water can be put in motion by 
is by comparison a mere rivulet, the north-east motion of 
which as a distinct current has not been traced eastward 
of 30° W. long. seems still more obvious." 
e objection seems to me to be based a series of 
i ensions : (1) that the mass of cold water 1,500 
fathoms deep and 3,600 miles in breadth is in a state of 
motion towards the equator; (2) that it cannot be the 
reflux of the Gulf Stream, because its sectional area is 
goo times greater than that of the Gulf Stream; (3) thet 
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the immense mass of water is, according to my views, set 
in motion by the Gulf S ; ACE sooi 

I shall consider these in their order : (1) That this im- 
mense mass of cold water came origi from the polar 
regions I of,course admit, but that the whole is in a state 

motion I certainly do not admit. There is no warrant 
whatever for any such assumption. According to Dr. 
Carpenter hi the heating power of the does not 
extend. to any great depth below. the ub paN conse- 
orny Hee nothing whatever to heat this mass but 

' heat coming h the earth’s crust. ` -But the 
amount of heat i from this source is so trifling 
that an undercurrent from the Arctic ions far less in 
volume than that of the.Gulf Stream rodd be quite suffi- 
cient to keep the mass at an ice-cold temperature. Taki 
the area of the North Atlantic between the equator an 
the tropic of. Cancer, including also the Carribean Sea 
and the Gulf of Mexico, to be 7,700,000 square miles, and 


the rate at which internal heat passes through the earth’s _ 


surface to be that assigned by Sir William Thomson, we 
find that the total quantity of heat derived‘from the ves 
crust by the above area is equal to about 88 x ro? foot 
pounds per day. But this amount is equal to only 1-894th of 
that conveyed by the Gulf Stream, on the supposition that 
each pound of water carnes 19,300 foot pounds of heat. 
Consequently an under-current from the polar regions of 
not more (than yy the volume of the Stream would 
suffice to keep the entire mass of water of that area within 
I* of what it would be were there no heat derived from 
the crust of the earth. That is to say, were the water con- 
veyed by the under-current at 32^, internal heat would not 
maintain the mass of the ocean in the above area at more 
than 33°. 
equator to the Arctic circle is somewhere about 16,000,000 


square miles, An under-current of less than } that of « 


the Gulf Stream coming from the Arctic ons would 
therefore suffice to keep the entire North: tic basin 
filled with ice-cold water. In short, whatever theory we 
adopt regarding oceanic circulation, it follows y as 
an nies that the entire iuba ofthe ocean 


below the stratum heated by the sun's rays must consist . 


of cold water. For if cold water be continually coming 
from the polar regions either in the form of under-cur- 
rents or in the form of a general underflow, as Dr. Car- 


penter supposes, the entire under portion of the ocean ` 


must ultimatgly become occupied by cold water, for there 
is no source’ which this influx of cold water can 
derive heat save from the earth’s crust. But the amount 
thus derived is so trifling as to produce no sensible effect. 
For example, a polar under-current one-half the size of the 
Gulf Stream would be sufficient to keep the entire water 
of the globe (below the stratum heated by the sun’s rays) 
at an ice-cold temperature. Internal heat would not be 
sufficient, under such circumstances, to maintain the 
mass 1° F. above the temperature it possessed when it 
left the polar ions. : 

(2) But suppose.that this immense mass of cold water 
occupying the gréat depths of the ocean were, as Dr. 
Carpenter assumes it to be, irí a state of constant motion 
towards the equator, and that its sectional area were 

thmes that of the Gulf Stream, it would not therefore 


follow dist the. cuantity of water passing throueh thie 2 


than that flowing 


large sectional area must be 
Gulf Stream, for the 
this large sectional area 


a a sectional area of 
ty 
entirely on the rate of motion. 


of water flowing throu 
) I am wholly unable to understand how it could be 
supposed that this undectlow, according to my view, is set 
in motion by the Gulf Stream, seeing that I have shown 
that the return under-current is as much due, to: the im- 
pulse of the wind as the Gulf Stream itself. k : 

I am also wholly unable to comprehend how Dr. Car- 
penter should imagine that because the bottom tempe- 
rature of the South Atlaptic should happen to be lower, 


The entire area of the North Atlantic from the- 
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and the polar water to lie nearer to the surface in this 
ocean than in the North Atlantic, that therefore this 
proves the truth of his theory. This condition of mat- 
ters is just as consistent with my theory as with his. 
7v When we consider the immense quantity of warm surface 
water which, as has been proved,* is being constantly 
transferred from the South into the North Atlantic—a 
quantity whigh to a large extent is compensated by cold 
currents from the Antarctic regions—we readily under- 
stand how the polar water confes nearer to the surface in 
the former ocean than in the latter. In fact the whole 
phenomena is just as easily explained upon the principle 
of under-currents as upon Dr. ters theory. 

Dr. Carpenter lays considerable stress on the im- 
portant fact established by the Challenger ia pesca 
viz. that the depths of the sea in equatorial regions 
are occupied by ice-cold water, while the: portion heated 
by the sun’s rays is simply a thin stratum at the surface. 
It seems to me that it would be difficult to find a fact 
more hostile to his theory than this. Were it not for this 
upper stratum of heated water there would be zo ie 
ence the torial and polar soiin and con- 
sequently noting do- produce sition. But the thinner 
this stratum is the less is the difference and the less there 
is to produce motion. I have been favoured by the Hydro- 
grapher to the Admiralty with a series of temperature 
soundings taken along the equator, and from these I find 
that to so small a depth does the super-heating extend 
that the surface of the ocean atthe equator requires to 
stand only four and a half feet above that at the poles in 
order to the ocean being in perfect equilibrium. In this 
case if we suppose, in order to constant circulation, that 
the polar column is kept in excess of the equatorial by 
the weight of say two feet of water, there would then re- 
main only a slope of two and a half feet between the 
equator and poles. 

There is another point to which, with some reluctance, 
Iam compelled to refer. Dr. Carpenter is continually 
representing that eminent physicists have adopted his 
theories while none of them share in my objections. I 
can assure Dr. ter that such is not the case. 
Only a few weeks one of the most eminent mathe- 
matical physicists of the present day stated to me that no 
one familiar with the elements of physics and mechanics 
who would be at the trouble to make himself acquainted 

. With Dr. Carpenters theories, could ever adopt them. 
JAMES CROLL 


pis ; how a circuitous and apparently useless path 

a nerve was full of meaning and instruction, 
and when studied in connection with facts of development 
and function would lead to an explanation which might 
be very much trusted. The relation of the tympano- 
eustachian tube to the bifurcation of the seventh nerve was 
dwelt upon, as leading to the identification of the com- 
paratively small and simple auditory passage of the frog 
with the complex one of the mammal, and further to the 
homological identity of these passages with the spiracle of 
the Plagiostomes. The distribution of the fifth and seventh 
pairs of cranial nerves was held to agree with the view, 
suggested by development, that the trabecular arch isa 
pre-oral visceral arch, and that the pterygo-palatine is but 
an outgrowth of the mandibular ch: 

The paper, which was illustrated by biack-board 
drawing, with the professor's well-known aptitude, and 
which was a model of lucidity and careful reasoning, was 
loudly applauded. In a discussion which followed, Prof. 
Humphry drew attention to labours of his own having the 
object of showing the yalueof the teaching of nervedistnbu- 
tion. He acknowledged thestrong case which wasnow made 
out in favour of the trabecular arch taking its position in 
the seriesof visceral arches, and thought that Prof. Parker's 
paper on the development of the pig’s skull made it 
almost equally clear that the pterygo-palatine arch was 
similarin homology. It was also remarked that the same 
conclusions deducible from Prof. Parker's paper on 
the development ofthe salmon, where the pterygo-palatine 
arch was distinct from the first and in all respects like thc 
other visceral arches. . 

The practical class for the study of elementary biolozy, 
conducted by Dr. Michael Foster and Dr. Martin, is very 
successful this term. When thirty students entered last 
year the number was thought very large, and it was made 
up of men of several years who had previously had no 
opportunity of attending such a course. It was expected 
that a much smaller number would attend this year; but 
the large number of neaily forty have availed themselves 
of the course, and work proceeds in a most satisfactory 
and instructive fashion. Ad e superintendence is 
provided at all hours of the working day by the co-opeia- 
tion of four advanced students in addition to the lecturers. 
These are Messrs. P. H. Carpenter, Trinity College, 
A. M. Marshall, B.Sc., and Langley, St. John's College, 
and S. H. Vines, B. Sc., Christ's College. 

G. T. BETTANY 





BIOLOGY AT CAMBRIDGE 


ON the evening of Monday, 11th inst, Cambridge biolo- 

gists mustered at least a hundred strong at the meet- 
ing of the Philosophical Society to hear a communication 
from Prof. Huxley, one of the honorary members of the 
pagel on the morphological conclusions to be drawn 
from the distribution of the cranial nerves, with especial 
reference to those of the seventh pair. Prof. C. B. 
Babington, F.R.S., president of the Society, occupied the 
chair. Prof. Huxley took occasion to 


more than twenty years ago, on the morphological teachin 

to be derived from studying the distribution of nerves, an 
also spoke of the deductions drawn from nerve-supply by 
baur, especially in his work on the “ Skulls of Pla- 
iostomous Fishes.” 


nerve in the sh 
branches, ially the course of the chorda tympani, 
which seem omalous in man, were a necessary con- 
sequence of perfectly obvious and natural arrangements 
in the lower vertebrates. He also demonstrated how the 
morphology of the parts might be learnt from such homo- 


t * Phil, Mag. for March 1874, p. 170. D 


refer in terms of : 


the highest commendation to the researches of Stannius Garnet AVolesley: Sir James P. and Prof. Helmholtz 


rof. Huxley sketched in considerable ' 

etail the distribution of the portio dura or seventh cranial : 
nerve in man, and compared it withthe homologous ' 
how the arrangements of: 





NOTES 
ON Tuesday, Sir Samuel Baker delivered the Rede lecture in 
the Senate House, Cambridge, before a numerous assemblage, 
which included all the leading men of the University in resi- 
deüce, and many ladies. The subject of the address was 
“Slavery,” and Sir Samuel’s narrative of his personal erpe- 
riénces in Africa was listened to with much interest. 


It is seid to be in contemplation to confer honcrary degrecs 
at the Cambridge commencement upon Sir Bartle Frere, Sir 


IT is stated that if the authonties of Owens College, 
Manchester, can show that they really require it, Government 
are prepared to make a considerable grant ot money to the 
College ; 


THE Founder's Medal of the Royal Geographical Socicty has 
been granted to Dr, Schweimfurth, and the Victoma Medal to 
Col. P. E. Warburton, who recently succeeded in crossing the 
interior of Western Australia. 


By later advices from Australia we learn that Major Warbuiton 
accomplished exactly what he set out todo, He traversed the 
continent from the MacDonnell Ranges to the coast north of 
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Nickol Bay, passing over 800 or 900 miles of ground never before 
trodden by the foot of white man. The expedition has been 
useful only in a scientific point of view; the country for neerly 
the whole distance is utterly worthless. Barren, scrubby, and in 
the last degree wretched, the explorers had the utmost difficulty 
in forcing their way through. With poor food for the greater 
portion of thelr dreary journey, with water often scarce, and little 
game, the brave band were reduced to the utmost extremities. 
For three months they had nothing to live on but dried camelis 
flesh, and as much roots and bulbs as they were able to gather. 


Ir is said that the king of Sweden has conferred upon Mr. Leigh 
“Smith, the Arctic explorer, the Order of the Polar Star, Mr. 
Smith succeeded last spring, at his own expense, and with much 
difficulty, in rescuing the Swedish expedition, which had been 
caught by the ice in the preceding winter. 


THe Albert Gold Medal of the Society of Arts has been 
awarded for the present year to Dr. C. W. Siemens, F.R.S, 


Tux German Emperor a few days ago at Wiesbaden, received 
Herr Rohlfs, the German explorer, who has just returned from 
the Lyblan desert. It was by the Emperor’s special command 
that the well-known traveller repaired to the palace and gave 
his Majesty an interesting account of his latest travels, The 
Emperor, as a farther distinction, desired Herr Rohlfs to dine 
that day at the imperial table. 


WE are glad to learn in accordance with the wish ex- 
pressed at the Meteorol Congress held at Vienna in 1873, 
4 commission has been nominated by the Imperial Academy of 
. Sdences at St. Petersburg and by the Imperial Ministry of 
Marine, to prepare a project for the establishment of a central 
office for Maritime Meteorology in Russia, including & system of 
meteorological telegraphy and storm warnings. Prof. H. Wild, 
Director of the Central Physical Observatory, and Capt M. 
Rikatcheff, Assistant in" the same establishment, are appointed 
members of the commission. 


M. PaJEWALSKY, a staff-officer of the Russian army, is about 
to publish an account of a journey in which he has successively 
explored Drangarla, Koukou Noor, and Moupin. Like Armand 
Darid (NATURE, vol x. p. 32), he brings back with him exten- 
sive collections, Insects hold a large place in both ; those of Père 
David, said to be exceedingly interesting, have been presented 
to the Musde National, at Paris, where they have remained un. 
noticed by the French entomologists, one of whom says, that now 
“they will probably always remain unknown.” 


"M. J! LiaGkE has been elected Perpetual Secretary of the 
Belgian Academy of Science, in succes tothe late M. A 
Quetelet. 


A GEOLOGICAL excursion on a somewhat extended scale has. 

been proposed, to those localities in the Swiss Alps which have 
become household words amongst those who have studied the 
changes of the earth's surface, and the action of Ice and water 
more especially. A gentleman whose local knowledge is un- 
doubted has been requested to act as cicerone to the party, and 
to deliver discourses upon the more interesting spots. He has 
accepted the first task, but wishes to secure the kind offices of an 
indigenous geologist for the second. It is hoped to arrange for 
a large party of ladies and gentlemen to start early in August 
and be absent for & month. This is the first time the interests of 
Sclence wil be added to the enjoyments of a summer's holiday, 
with the exception of the short excursions near home of the 
Geologists’ Association. 


Tue President of the Institution of Civil Engineers and Mrz, 
Harrison held & reception on Tuesday evening in the western 
gallery of the International Exhibition, at which over two thou- 


mand guests were present. In addition to the picture galleries 
&nd rooms containing machinery in motion, the west quadiant 
was open, and in it were placed illustrations of recent scientific 
inventions specially lent for the evening, With the exceptione 7 
of Mr. Crook's experiments showing attraction and repulsion 
accompanying radiation, and Tiley and Spiller’s compound . 
pendulum apparatus, all were applications of acientific inven- 
tions to the wants of life, if wicked war may be included among 
our wants, for Sir W. Armstrong, and other firms, sent models 
of appliances for the hydraulic mounting of largo guns, whereby 
they can be placed in position with esse. One of the most 
recent applications of electricity is to a self-recording “ way. 
bill? of omnibuses. An apparatus brought out by Messrs. 
Whitehouse and Clark counts up ance every minute the number 
of passengers in the omnibus and prints this number and the 
exact time in plain figures, Each scat is separate, and the weight 
of the passenger on the seat brings the wire from that seat in 
communication with the recorder. The instrument also records 
the speed of the omnibus at every moment of the journey, and 
shows the exact time of arrival and departure from each station. 
The cost is said to be but a few abillings a week, but it does 
away with the need ofa time-keeper. A samplo was exhibited of 
bills made May 15, in Liverpool, showing that the invention is 
practicable as well as ingenious. Nearly all other models were * 
of docks, lighthouses, or railway appliances. 

AT a meeting of the Sedgwick Memorial Committee held at 
Cambridge on the 12th inst, the treasmers, Mr. Vansittart of 
Trinity, and Mr. Ewbenk of Clare, announced that more than 
10,000/, had been promised, of which 9,000/, had been recelved., 
The money is to be expended in the erection of 2 Geological 
Museum, to be called the Sedgwick Museum, After discussion 
it was agreed that the time had anived when it is desirable that 
the University should take the subject into consideration. The 
chairman, Prof Humphry, was desired to communicate the re- 
solution to the Vice-Chancellor, with a request that he would 
bring the subject under the consideration of the Council of the 


Senate. 


On Thursday last in the House of Commons Lord E, Fitr- 
maurice gare notice that in the event of the Royal Commission 
reporting on a sufficiently early day before the close of the ses- 
miod, he; noh ee EAE 
and move a resolotion. an 

CouNT Wicrex, we learn from the Geographical Ma; asine, 
has announced his readiness to give a reward of 1,000 florins 


‘(100%.) to anyone whó will being home any news of the 


Austro-Hungarian Arctic Expedition, The Zze4ef steamet, 
with the members of the Expedition on board, was last heard 
of on Aug. 21, 1872, on the north-west coast of Novaya Zem- 
bya, in about 76° N. lat, when Count Wilczek himself parted 
company with them and sailed southward in his yacht Jsbpern, 


A LETTER from the Daily Mews correspondent with H.M.S, 
Challenger gives some account of the work done by that ship 
between Simon’s Bay and Melbourne. Tho usual sounding, 
dredging; and trawling operations were carried on with excellent 
results ; many new specimens have been obtained by the dredge. 
The ship was at Kerguelen's Island on January 7, and stayed 
abont the island during the month of January, making careful 
surveys and observations: and collecting specimens both from Y 
the sea and land. Previous to the ship’s departure from Christ- 
mas Harbour, Kerguelen, a cairn was built, and papers of in- 
struction, &c. for the Transit of Venus party left in it. On 
February 11 tho first iceberg was seen when mgking for Heard 
Island, and from this time till the beginning of next month, ice 
begs and drift-lce were met with in large quantities, the ‘ship 
making one or two nanow escapes; on Feb. 24 the ahip was 
quite close upon the so-called ‘‘ Termination Island,” but no sign 
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of land was seen at all. On March 17 the Challenger anchored 
near Melbourne, all well. 

A TRAIN arrived at Algiers from Oran on the 18th inst, six 
"hours behind time, having been delayed by a thick layer of grass- 
hoppers which covered the rails 
THE first meeting of the Board of Governors of the Yorkshire 
College of Scidhce was held in the Philosophical Hall, Leeds, 
on April 30. Dr. Heaton was galed upon to preside. Tho 
business of the meeting was the election of the president, tree- 
surer, council, and auditor for the ensuing year, also the appoint- 
ment of six endowed grammar schools and ten institutions, each 
of whose governing bodies should elect a Governor of the College. 
Lord F. C. Cavendish, M.P. and Mr. W. B. Denison were respec- 
tively elected president and treasurer of the College. The following 
grammar schools were placed in Schedule A :— Leeds, Bradford, 
Batley, Halifax, Wakefield, and Giggleswick. The institutions 
placed in Schedule B were the Philosophical Societies at York, 

‘Bradford, Halifax, Sheffield, and Huddersfield, the 
Cloth ers’ Company of the City of London, the West Riding 
Coalmasters’ Association, the Cutlery Company, Sheffield, and 
the Trustees of Ackroyd Charity. Esch of these bodies is im- 
vited to nominate a member of the Board of Governors, 

THE Times af India states that Dr. David Wilkie has been 
appointed by the Government of India to conduct a scientific 
investigation into the nature, pathology, and cansation of the 
fever prevailing in the Burdwan and Hoogly districts, He is to 
work in communication with Dr. Lewis and Dr. Cunningham, 
and under the direction and general superintendence of the Sani- 
tary Commissioner with the Government of Bengal. 

Uxnpxx the direction of Mr. Liversidge, Professor of Geology 
and Lecturer in Practical Chemistry, the Laboratory of the Sydney 
University is being improved in a wry to make it similar to the 
Laboratory of the Royal School of Mines and the University of 
Cambridge, and to afford appliances for the proper conduct of 
the exercises in practical chemistry. 

Me Wim H, DALL resumed his Alaskan explorations 
under the U.S. Coast Survey, about April 20, at which date he 
expected to small for Sitka and more northern points It is pro- 
bable that his labours during. the present season will be in the 
neighbourhood of Cook's Inlet and the peninsula of Alaska, and 
the coast of the mainland as far as the islands of Nunivah and 
St. Michael's. His duties are to complete a coest pilot of the 
territory, and to make careful magnetical and other observations. 
Should his regular work permit, he hopes,to make large collec- 


Office to the National Museum at Washington, and which have 
done htm and the Survey so much credit. 

Hurt V. of Petermann's Mittheilungen, contains Contribu- 
tions to the climatology and meteorology of the East Polar Ses, 
by Prof. Mohn ; an account of some of therresults of Gerhard 
Rohlf's expedition into the Lybian desert, with a map; anda 
German translation of the journal kept by Jacob Wainwright, 
while marching with Livingstone’s body from Central Africa to 
Zanzibar, A copy of this journal was obtained by the late 
Richard Brenner, the African traveller and Austrian Consul at 
Zanzibar. 

Tux additions to the Zoological Society's Gardens during the 
last week include a Crested Curassow (Crax alecter) from Gul- 
apa, presented by Mr. G. Bruce; a Ring-necked Parakeet 
(Palaorsis forgwata) from Indie, presented by Mrs. A. de Nor- 
manville ; a (Nasma sastca) from South America, pre- 
sented by Miss E. Waller ; a Common Paradoxure (Paradexurus 
typus) from India, presented by Mr. G. R. Colbeck ; two Mus- 
covey Ducks (Catrina moschata) from Monte Video, presented 
by Mr. S. J. OH; a Koodoo (Struguiceres Edw) from Africa, 
deposited. ° 


THE METEOROLOGICAL CONGRESS AT 
VIENNA * 
IT. 


TH reference to the organisation of a system of meteorolo- 

gical observations on the Chinese coasts, for advice regarding 
which the Congress was applied to, a report was adopted setting 
forth tho gencral principles of organisation sulted to the circum- 
stances o 

In addition to tbe above, General Myer, as commissioned by 
the War Department of the United States, p that with a 
view to their exchange at least one uniform observation of such 
character as to be suitable for the preparation of synoptic charts 
be taken and recorded daily ond simultaneously at as many sta- 
tons as practicable throughout the world. This proposal the 
conference adopted, and, ns the readers of NATURE are amare, is 
now in on. 

On these varlous subjects much va'usble information will be 
found in the discussions in the Repoits of the Committees, and 
in the communications printed in the Appendices, particularly 
on the subjects of were" telegraphy, sHeet lightnmg, atmo- 

eric electricity, ozone, clouds, atmometers, run-gavges, and 

e protection of thermometers. 

In the review of the Leipsig Conference (NATURE, vol. vili. 

p. 342) a hope was expressed with reference to the ection 
of thermometers, which is really the vital question of meteoro- 
logy, that the Vienna would face it, seriously discuss it, 
at either arrive at some decision, or at least est some steps 
to be taken that might ultimately lead to the unfiermity which is 
so imperatively called for. Unfortunately this has not been done. 
We say unfortunately, for scarcely two of the head observatories 
in the British Isles and on the tinent, where continuous or 
hourly observations are recorded, could be named at which there 
is uniformity in the protection of the thermometers as respects 
the box in which they are placed, height above the , and 

tion with reference to walls and other surrounding objects, 
ow till unif in the position and exposure of the thermo- 
meters be obtained, there can be no comparableness in the re- 
sults, and consequently the observations are of little value as data 
for the determination of what must be regarded as the most im- 
ant fundamental facts on which the science rests, vir. the 
iurnal and seasonal march of the temperature and humidity of 
the atmosphere. It is only from the range of the temperature 
and the humidity of the at ere of different regions as ascer- 
tained by observations made on & uniform method that we are 
with physical data for the scientific treatment of such 
as the daily fluctuations of the barometer, and the 

and movements of the atmosphere generally. 

Prof. Wild's paper on the exposure of UR Maps E; 77) 
wo recommend to the careful consideration of meteorol 
His observations, instituted at the Pulkowa Observatory at 
emer es taft, and 86 ft., are, as far as me are ei 
the best that have yet been made for the 
the influence which mere height, as such, fas oa he prend 
ture. The thermometers were Wand on a scafalding constructed 
of timber lightly together, aua standing in an fidd, bein 
in these essen pain miiting constat wil has placet ir 
a similar object on the Chinese pagoda in the Royal Gardens at 
Kew, it evident that observations made thermometers 
Paced like eat Kew will give results which possess little, if 
any, value in an inquiry touching the vital question of the posi- 
tion and exposure of thermometers. 

From the small differences anior tbe mean temperatures he 
obtained at the different heigh Wid corichades that fhe helght of 
be the same, 


thermometers above the 
. and per The differences he ob- 


comes well marked. arg Ea- any meteo em 
unif as respects height be ‘disregarded, loge ie 
tained to comply dh e ne for & satisfactory com- 
parison of climates, Tis condition ta the more le 
vrhen the thermometers are ht of 4ft. the 
ground, at which they be placed ed the height which 
gives results as the application of meteorology 





; OW babl. from 
o ae po y yet along way Neg Ber oed Draper pa He 


_— le, not because are 
suggestive, as indicating line of inquiry which sh be 
ed, In the meantime all that can be secured is wsiformity, 
which -would be sooner attained if meteoro. 


uper Ssi chini or ottaide windows. Let it 
cognised that obeervadons made under these conditions 


R 


1 


: 


form othe» rie tbe the rain-gauge the circular 
diameter of 14.1n.,-and at a height of 3 ft, or better 44 
the ground, & decision which was to by all the 
except Mr. Buchan, who lodged his protest against 

have taken the trouble of over Mr. Symons! last - 
lished British Rainfall, and observe that there are not more 
than half a dozen gauges in the British Isles of this dimension. 
The readers of NATURE are no doubt aware of the extensive 
hag che obaertations made on. thia subject mm Inglead 


* for some d published een the British 
Rasa fail, on wie it has been 


gauges of all sires from 3 in, to 24 in. 


B 


i 


ri 
n 


not dene more thana- git to agin, alae col We have 
had’a communication from Mr. Scott, by which we are glad to 
Jearn that the Meteoro Office has resolved to retain at 
its stations the 8in. gauges hitherto in use. This decision as 
tothe size of the a faine Congress wil po donbt ae 
Equally in eror decision as regards height gauge 
abore the. ground, large gauges. pole oam om 


~placed at from 3 ft. to 4j t above the ground wil no 
with sufficient correctness the amount ot the rain which falls at 
the place of observation in cases where wind 

rain, owing to the disturbance caused by the offered 
by the gauge itself, and by the eddies generated within the 
funnel Now owing to the enormous Influence of the 
eaith's surface of the wind, these disturbing are reduced 
several fold at the surface and at one foot above it as compered 


scientific bearmgs it 1s so im 
n a oe xpproximately the 

hours be selected which give mean - 

The combination of hours which seems to 


merits of this combination consist in the ual tated of eight 
to 


for tri-daily of the weather. It is, however, a combi- 
nation of hours w since it all but absolutely es the 
MERCI Gta ead duds Gace De. and 


tare presite, $o, tio 


Wes qui Qu Db i Jun bead progdsd io 
another Meteorological Congress in three 
some of the questions that form the life-blood 
be serióusly and adequately fiscussed 

The more 


- stations ought to fulfil, so that the instru- 
ment shall indicate the true movement of the air over the region 


the way for entering on the really im 
questions whic ier gat ca i fhe D iden 
can alone settle, ^ Until be arrived at’ 


pater 1}, (2), e e n JD) end (tn th above parra 
pa v nre 


ALTERE 
of rach etant wa will iy our bent Pec and thus lead 
them to undertake the investigation o. more important of 
thie: Ioco and dificult prob lens’ of tha Beanie, 





M. COGGIA'S COMET 


HE foll is an ephemeris to the comet discovered by M. 
Coggia. It will be seen that the comet will be bie in- 
creased in brilliancy by the month of August. 
Bern Mean time. RA. D. y at tima 
j : ^ ox zx I) 
« h m- js 
May 19'S 6309  . + OB 494 
S 4 : 53 
275 39°49 59°8 
, 31'5 . - 4555 +69 84 
June -4'5 52°57 192 38 
> 5 7 0'57 316! 4°5 
I2'5 10'0 45'I 5 
16°5 20°17 .55'1 "s 
2075 27i rR +70 93 8 
2i 45 . 1673 To 
'5 59'59 I5'2 136 . 
July a5 8 16736 0'7 178 
10*5 - 56°47 + 68 150 i 
18°5 9 35°50 + 62 452 i 
26'5 10 8'57 + 4l lo'g 14673 
Ang. 35 + — ar3o + 8 527 24570 
TIIS 10'55 - +28 17% 130°8 








SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 7, —Note on some Winter Thermometric 
Observations ın the Alpe, by E. Frankland, F.R.S.- 


‘ 


: the pait minna Mie arpa spent A fortnight at thie vil 
lage of Davos, Canton Granbunden, Switzerland, and had thus 
an of ning some of the le peculiari- 
ties of the chmate (the an) m which. 
Davon a fiatal ‘The village has of considerable 

asa climatic senítartum for persons suffering from diseases 


the chest. : 
S Nard; vol. vil p. sa` qr 
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in the Kew Museum, the living creature was found in the copal and 
sent to Mr. Walker, who determined it to be a of Turmes 
or white ant, Escermes nemoralis Walk.—The following papers 
were then read, viz. :—On the discovery of Phylica arborea, n 
tree of Tristan d'Acunha, m Amsterdam Island, in the South- 
Indian Ocean; with an enumeration of the Phanerogams and 
vascular Cryptogams of that island and of St. Pauls, by Di. 
J. D. Hooker, vice-president. Labilardiére stated in 1791 that 
the islet of Amsterdam (generally confounded with that of St 
Paul), lat. 37, 52’ S., 77 Be, E, im the Indian Ocean, was 
covered with trees, while t. Paul, only 50 miles south of 
it, is destitute of even a shrub. The nature of this arborescent 
vegetation was unknown until H.M.S. /tar/ touched at the 
island in the summer of 1873, when Commodore Goodenough 
brought off a en of what he states to be the anly tree 
in the with a fern in an imperfect state. 

former proves to e Phyla crberea, of Tristan d’Acunha, 
and the fern a frond of a aria. Amsterdam Island ond 
Tristan d'Acunha are separated-by thónt 5000 miles of ocean, 
and are nearly in the same latitude ; and Dr. Hooker discusses 
the various hypotheses which suggest themselves to account for 
the extraordinary fact of the occurrence of the same species in 
such widely eee localities, Near the hot springs on St. 
Panl’s Island Lycepodmem cernuum is found, an mtcresung cx- 
ample of the occurrence of a tropical species under special con- 
ditions beyond its normal range, & phenomenon of which other 
instances also occur. —Addinons to the lichen flora of New Zea- 
land, by Dr. J. Sdrton. Communicated by Dr. Hooker, vice- 
pede o lichens here descibed were collected by John 
uchanan, of the Colonial Museum, Wellington, N.Z., and in- 
clude a large number of species now described for the frst time. 
—Enumerato muscorum Cap. Bong Spei; by J. Shaw. The 
general results arrived at in this paper are summed up as follows : 
—(1) The peat majority of the Cape mosses aie of northern- 
h here types, a few being cosmopohtes. (2) Some Australian 


The peculiar winter climate of Davos appears to depend upon 
the following conditions :— 

I. Elevation above the Sea, which causes greater rarity of the 
air, and consequently less abstraction of heat from the body, and 
also secures greater transcalency in the atmosphere by a position 
above the chief region of aqueous precipitation, compara-, 
tively out of the reach of the dust and fuliginous matters which 
pollute the lewer stratum of the air. 

a. Thick and (during the winter months) permanent snow, 
which reflects the solar heat and prevents the communication of 
wuimth to the air, and consequently the production of atmo- 

henc currents. In still, though cold, air the skin is less 
Chnlied than in much less cold air, which impinges with consider- 
able velocity upon the surface of the body. The effect of 
motion through the air upon the sensation of warmth and cold at 
Davos is very striking. Sitting perfectly still ın the sunshine, 
the heat in mid-winter is sometimes almost unbearable; on 
ruing and walking about briskly, & delicious feelmg of coolness 
is enced, but on drivmg in a sledge the cold soon becomes 
RE 68s unpiotecid face ancl hae 


opposite to the entrance of the Dischina valley, has the advan- 

over Davos-Platz two miles lower down the valley, in which 
latter village the sun rises on December 21 rh. gm. later, and 
sets about ten minutes earlier than at Dorf. 

All there conditions contnbute not only to & high sun-tem- 
perature during the winter months, but also to a comparatively 
uniform radiant heat from sunrise to sunset. 

- Addition to the psper, Volcanic Energy: an attempt to 
develop its true and Cosmical Relgtons, *,by Robert 
Mallet, CE., s &c. (PhiL T Sos tandi 

Refernng to original rani 1873), or 
1emarks that irom Wc wut of neces y dita Un reframed 
from fees any calculation as to what amount m volume of the 

o 


solid sh our earth must be crushed annually, m order to | and New Zealand forms are represented ; a much larger propor- 
admit of the shell following down after the more rapidly con- | tion than is the case with flowering planta. . (3) Many forms are 
tracing nucleus. This calculation he now makes upon the basis PX Batu to icular and conditions of elmate. 
of certain allowable tions, where the want of date requires | (4) The moss flora of the Cape is characterised by an almost 
such to be made, and for assumed thicknesses of solid shell of total absence of Alpine forms, —Contributions to the botany of 
100 the Challenger tion :—No. XV. Notes on Plants collected 

200 in the islands of the Tristan d'Acunha by H. N. Moseley. 

io and Communicated by Dr. Hooker, No. X of alge collected 

miles respecti Mr. H. N. Moseley at Tristan d’Acunha, by Dr. G. Diche. 


vely. 

He tabulates his results for these four assumed thicknesses of 
shell, and shows that the amount of crushed and extruded rock 
necessary for the supply of heat, for the support of existing vol- 
canic action, is supplied that extruded from the shell of 
between 600 and 800 miles thick, and that thavolame of mate- 
rial, heated or molten, annually blown out from all existing 
volcanic cones, as estimated in his former paper, could be sup- 
Tiel by the ertruded matter (rom a shell of between 200 and 400 
miles 1n thickness. 

On data, which seem tolerably reliable, the author has further 
been enabled to calculate, as he belleves for the first time, the acttal 
amount of annual contraction of our globe, and to show that if 
that be assumed constant for the last 5,000 years, it would amount 
to a little more than a reducton of about 3'5 in. an the earth's 
mean radius. This quinq mighty asare ie cheat Pro: 
duces as the efficient cause of volcanic action, is thus shown to 
be so small as to elude all direct astronomical observation, and, 
when viewed im reference to the increase of denmty due to refn- 
geration of the material of the shell, to be incapable of produc- 


wo new species are described.—On a new Australian Sphæro- 
moid (C) venosa) ; and notes On Dynamene rubra and D. 
viridis, by the Rev. T. R. R. Stebbing, Communicated by W. 
W. Saunders. This form belongs apperenily to a new genus. 
It was found in Sydney Harbour, er s ones at the lowest ebb- 
tides. —Deacriptions of five new species of Gorwewas, by A. G. 
Bulle. These are additional to the monograph of the genus 
already published by the wniter.—Obseervations on the fruit. of 
Ni versicolor, by Mra, Merrifield. Communicated by 
the secretary. The paper contains a descrsption of the cocadia 
of this species hitherto unknown, although the plant was described 
in 1800,—On Hieracium silketense DC. by C. B. Clarke. The 
writer disagrees with Mr. Bentham’s identification of this 
with Armshea vta Hook. f. et Thoms.—Notes on 
Gentlanacese, by C. B. Clarke. —On some Atlantic Crustacea from 
the pee i on, by R von Willemoes-Suhm. Commu- 
nicated by . T Th F.R.S. The paper is divided 
into seven parts as follows :—(1) a blind d Tanaid 
(2) On oe i ( Thaumops pellucida) ; (3 Ona Neæaliu 


ing, d the last 2,000 years, any sensible effect u the | from Bermudas ; On some TS 
length of the day. The author draws various otier coutlustons dorsel ahield ; (5 thed ofa -crab ; (6) On . 
showing tha smipport given by the pande reults of this cattrely blind stacns ; (7) On Wellemoesta (Grote), a deep-sea 
independent investigation, to the veri tude of the views | Decapod allied to Cryos. 

contained in his previous memoir. ‘ 


Anthropological Institute, May 12.—Prof. Busk, F.R.S., 
ent, m the chair.— Messrs. R. and S. Garrard and Co., of the 
[aymarket, exhibited a very interesting collection of gold o'- 
1 


Linnean Society, May 7.—(G. Busk, vice-piemdent, in the, 
chair.—Prof. Thiselton Dyer exhibited a fruit of 7d/etria ecci- 
dentalis Hook. f., the seeds of which are used parched by the 
natives of Calaber, and the young leaves and shoots much prized 
as @ green v le. The native name is Ubóng. With refer- 
ence to the of the Ar1solochia, hitherto undescribed, Dr. 
Thomson wfites as follows :—‘'I have seen it, but only so far 
back as 1859. | . I cannot trust myselfto suy moretban that tho 
fruit was of a red-brown colour, 5 or 6in. long, and six-celled, with | which he had obtained from Marlborough and Liverpaol 
nx well-maiked ridges.”—Mr. J. R. Jackson exhibited a piece of | Colleges. If his applications for co-operation from otlei 
çopal from Zannber riddled by ant having been some time , bead-masters and amnstent-masters were succes ul 


= Read Jude so, 1873 , Phil. Trans, for 1873, p. 147- , os from these two, he would soon have cient materinl 
. 


originate ; 
simp. copyista, and [rom frequent ropetiniga cM rae 
ete natural objects, they often attamed in thoat. 
J 
—Mr. Francis Galton gave some results of school statstcs 


-muio-carboniferous S. biserialis. The author then 
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must be y connected with one of 

that our race is maintained chiefly h the 

“proletariat.” The pro which was one purely for the 
i was to ascertain what of specified 

families will become 


fertility 
of extmction —Major Godwin-Acssten xd 
buted a paper On the rude stone monuments of the Nágás. 


Geologists’ Association, May 1.—Prof, Morris, vice-presi- 


"of Syxocladsa, which he termtd C. 
believes to be only a well-marked variety of the American Per- 
to 


Pep pe Dang of forms, which are dare becoming recog. 
nised as in our own country, to the and 
Permian fo: punles, by Ed. 


Bes, &c., which have been crag of Suffolk 
‘and all, with three or four excepti are molars. No 
-bones are found along with the teeth of these animals, This 


we can understand, as teeth are so much the hardest parts of the 
animal frame. There is, however, ono curious exception. The 
Astragalus of one or more species of deer is far from uncommon 
in the red crag. ^ The teeth most abundant in the red crag are 
those of various kinds of sharks ; some of these have a circular 
perforation, not unlike that made by South Sea islanders in the 
teeth of sharks at the present day. The occurrence in the red 
; of certain stones of a. ical form, y 

Euicala at Ghé extremity tad having a otal cnc ci 
pámung through the long axis. exhibiting transverse 
segmental division, if struck with a hammer, they do not 


AI Cn it 1 fonnd ee the Med 
partially replaced by silica. This does not occur in those parts 
of the which have flint on the outside, 

. GLASGOW 
Geological Society, 
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sulphuric acid and 
substance identical with the aromatic prin- 
cpl of vanilla having the formula C,H40,. 


ea 

H,O; + O = C,H,0 

tis ebrio Tarti: dedisti 
coast, by M. Diamilla-Mfiler—Obeervations relating 

memoir by eo ae and Sivel on their (balloon) 

oe The facts observed by 
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THE AFRICAN ECLIPSE OF 1874 

T is often said that Science is a thing of slow growth, 
and itgnust indeed be confessed that if one turns 
aside from the advancement of Science as a whole to the 
advance of any one particulfr branch of it, the state- 
ment is too true. Over and over again one gets instances 
in which crucial experiments suggested by previous work 
are separated by decades or even by centuries One 
cause to which this slow march is undoubtedly to be 
attributed is the apathy of men of Science themselves. 
To any science in which they do not themselves excel, 
and especially to any newly-opened-up branch of their 
own technic, the attitude of many men, and especially 
of official men, of Science, is not merely one of passive 
resistance; it is the attitude of the Schoolmen in the 
time of Galileo over again. We grant that these cramped 
minds are fortunately in a minority, but the minority is 
often a powerful one, for the reason, among others, that 
itis composed of men as a rule advanced in years, far 
removed therefore from the sympathies, unselfishness, 

receptivity, and unbounded horizon of youth. 

It is a good sign of the times, therefore, when we find a 
scientific official large-minded enough, and with genius 
enough, to help on with his whole heart new studies as 
well as the old; and from this point of view we are 
especially anxious to draw attention to the fact not 
only that the total echpse of April 16 of this year has 
been admirably observed, but that it has been observed 
by the Astronomer Royal of the Cape, Mr. Stone, bim- 
self, who has thus increased the debt of gratitude which 
both the mechanical and the physical sides of astronomy 
owe to him, careless, we doubt not, of the opinion held 
by a very high authority here in England that the 
spectroscope—the instrument he employed—is not an 
astronomical, nay, is not even an optical, instrument | 

The line of totality of the eclipse in question struck 
land near Port Nolloth, on the west coast of Cape Colony, 
somewhere about 250 miles from Cape Town, and passed 
over the southern extremity of Africa in a curved line 
with the convexity turned towards the north, ending at 
sunset about half way across. There were three points 
whence the totality might be observed : Port Nolloth on 
the coast, O'okiep at the opposite extreme inward, a 
hundred miles away; and Klpfontein, about half way 
between. The last-mentioned spot was very fortunately 
the one selected by Mr. Stone. It is known locally as the 
“Cottage,” forming the country or picnicing residence 
of Mr. Hall, an engineer, and on the brow of a hill rising 
at least some 2,000 ft, above the level of the sea. On the 
day of the eclipse down at Port Nolloth there was a cloud 
through which, as at Port Elizabeth and Graham’s Town, 
the phenomena of the eclipse were all but utterly invisible, 
Up at Klipfontein the weather and the sky were all that 
could be desired. 

Although full particulars of Mr. Stone’s observations 
have not been received, the Cage Argus of April 25, 
a copy of which Bas been forwarded to us, contains ex- 
tracts from private letters received from Mr. Stone, which 
place us an courant with the main points of the observa- 
tions, The most complete account is as follows :— 
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“I observed the eclipse from Klipfontein, The day 
was most favourable, not a cloud being visible. The 
sight wıth the naked eye during the few moments I could 
spare from my work was grand and impressive beyond 
conception. e eclipse, however, appeared to me to 
differ a good deal from those lately observed. 

* The rose-coloured flames extended very nearly around 
the moon, although of course of unequal heights at dif- 
ferent parts. The corena appeared much less compli- 
cated. I saw no outlying brushes, and I should without 
hesitation express an opinion that all the corona I saw 
was of the same character Mv glans and belonged to 
the sun. The less complication of the corona may, how- 
evei, have been connected with the purity of the atmo- 
sphere and the absence of clouds. I used a four-inch 
telescope lent me by Mr. H. Solomon. Mys oscope 
was one of two dense flint glass of 60". The slit was 
opened as wide as could allow of a clear sight of Fraun- 
hofer’s lines. This was done to insure my being able to 
see the spectrum of the corona, which was expected to 
have been very faint. During the partial echpse I exa- 
mined most carefully the spectrum near the moon's limb, 
and away from the limb, to see if any fresh lines could be 
seen near the moon’s limb, None appeared, and conse- 
quently there cannot be any medium capable of producing 
sensible absorption of light around the moon. As the 
totality drew near, the portion of the sun's disc uncovered 
was kept half way across the slit At the instant of the 
totality the whole field appeared full of bnght lines, I 
believe that all the principal Fraunhofer lines were re- 
versed, and seen as bright lines, One of these lines J am 
certain was the red line B, but no sooner had I n to 
count the lines than the spectrum changed into that of 
hydrogen gas. Thisspectrum being well known as that of 
the rose-coloured flames, I did not care to spend the few 
moments available upon it; but just glancing at the 
eclipse to see the brightness of the corona, I turned the 
telescope upon a bright portion of this beyond the rose- 
coloured light. The spectrum was much fainter than 
that of the rose-coloured flames, but there was an ordinary 
spectrum of some brightness, and across this I feel cer- 
tain Fraunhofers lines were still visible, although seen 
with some difficulty on account of the "untness of the 
generalspectrum, There was also a discontinuous spec- 
trum near the green of one very bright line, and two very 
faint lines of less refrangibility. I then turned the tele- 
scope of the spectroscope over the whole spectrum, from 
the red to the extreme violet, but I could see no other 
bright lines than those near the green. My time was 
now nearly run out, and I turned the telescope n upon 
the brightest of the lines, and brought the wire of the 
micrometers to fix its position. Thetelescope remained un- 
touched until after the totality, when the micrometer was 
read and the position of the line referred to the Fraun- 
hofer’s line near it. This bright line appears to agree 
fh poro with the one observed by Young. I am satis- 
fied with the results obtained, considering the instru- 
mental means at my disposal I have iade magnetical 
observations at three stations, and hope yet to reach the 
ED River for the same object. Mr. Carson and Mr. 
Hall have been kind to an extent that I could never have 
expected, and have thrown all manner of facilities in our 
way. 

It will be seen that the results obtained by Mr. Stone 
confirm in an importam: manner several observations 
made on the eclipses of 1869, 1870, and 1871. The posi- 
tion of the coronal line 1474 scarcely required confirma- 
tion, but the two less refrangible coronal lines observed 
by Pogson in 1868 have been again seen. The coronal 
atmosphere was apparently, as might have been expected 
at this period of minimum sun-spots, smaller than in 
1871, while the dryness of the air reduced the atmospheric 
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corona to a minimum. The spectrum of the reversing 
layer was again seen, thus confirming Young's and Pye's 
observation of 1870, and the hydrogen lines were seen 
high up, às in 1870 and 1871. The most important obser- 
vation, perhaps, made by Mr. Stone is that refermng to 
visibility of the Fraunhofer lines in the spectrum of the 
coronal atmosphere, showing thereby that that reflects 
the light of the photosphere. 

In a letter to Mr. Solomon, written the day after the 
eclipse, Mr. Stone states on this point :—“ The corona 
presented a spectrum of a mixed character. I have a 
strong opinion, amounting almost to certainty, that tiaces 
of Fraunhofer’s lines were visible, but very difficult to 
observe. on account of the faintness of the spectrum. 
The other part of the spectrum of the corona was dis- 
continuous, consisting of three bright lines.” 

The fact that Mr. Stone has been fortunate both in his 
weather and in his observations, makes us regret all the 
more that, the observatory station being so accessible, 
more efforts were not made ın other directions, especially 
in the direction of photography. `A series of photographs 
taken during the totality, which lasted over 34 minutes, 
would have been a precious boon to Science, as the 
coronal condition of the sun at the periods of maximum 
and minimum sun-spots could then have been compared. In 
solar physics, however, we must at present be thankful 
for small mercies, We willingly agree that a Transit of 

~ Venus is a phenomenon to be observed at all cost, but we 
also affirm that a total eclipse of the sun 1s, in the present 
state of knowledge, a phenomenon not second in impor- 
tance, and we trust that our scientific leaders will not 
forget that there is a very favourable recurrence of the 
phenomenon next year. 

We are sorry to see that there is a chance of Mr. Stone 
being left to defray, out of his own pocket, the ex- 
penses of an important series of observations, un- 
dertaken on his Eclipse journey, on terrestria] mag- 
netism. The Cape Argus properly points out that 
they should be defrayed out of Colonial funds. They are 
a contribution to Colonial knowledge, and we cannot doubt 
that the Colonial Government will readily place on the 
estimates the amount required to meet the cost of trans- 
port, which is all that is asked. Mr. Stone gives his own 
invaluable services and scientific skill without charge ; 
the cost of his journey, so far as the eclipse is concerned, 
goes to Imperial account ; and all that 13 asked from the 
Colony is his expenditure on additional journeys, viz. as 
far as the Orange River, for the magnetic observations 
referred tc. We were very much surprised to hear that 
any hesitation should have been shown by Government 
in giving their sanction to the application when first made, 
and are almost still more surprised to find that it has not 

. been. formally acceded to since then. We admire economy, 
but do not admire parsimony ; and we are perfectly cer- 
tain that no sort of vote would be passed more heartily 
and unanimously by Parliament than that for the paltry 


amount of some sixty or seventy pounds sterling required : 


to defray the expenses of these magnetic obseivations. 
The same number of the Cafe Argus gives us some 
` information also as to the effect of the eclipse upon the 
natives. A digger at the diamond-fields told his natives 
that if they did not find a big stone that day they would 
see something in the firmament that would frighten 


them. .Just as the darkness was commencing a Kafir 
brought a 45-carat diamond that had been found a few 
hours previously. In Natal the Zulus stopped work 
when the eclipse began, and resumed when it was over, 
demanding two days' wages, the eclipse, in their opinion, 
having been a short night. The general effect on the natives 
at the diamond-fields is thus described in a lotal paper .— 
“The natives rushed out o$ their claims horror-stricken, 
and said that the sun was dying. The grandest living 
tableau ever seen was the great gathering of horror-stricken 
nudes on the Colesberg Kopje, watching, with fearfully 
rounded and glaring eyes, mouth open and fingers pointed 
at what they believed to be the dying moments of the 
Almighty luminary whose majesty is the only God they 
know. The effect of the eclipse on the imagination of the 
natives, as depicted 1n their countenances, is described as 
terrible They grouped together upon the heights of the 
Kopje and on the top of Mount Ararat, silent and twe- 
stricken. The natives knew nothing of the meaning of 
the ghastly light that preceded the darkness ; gloom came 
upon their labours silently as a thief in the night, and it 
was not until the whole of the mines presented a sulphu- 
reous appearance that they left their work. When they 
did leave it they left it with a rush, crying one to the 
other, ‘ The sun 1s dying." 








FOOD AND DIETETICS 
A Treatise on Food and Dietetics, By F. W. Pavy, M.D., 
F.R.S. (J. and A. Churchill) 


HE want of a scientific work on Food aud Dietetics 
has been much felt for some time. Experiments 
in various directions, both physiological and pathological, 
have been long accumulating, andj have much needed 
airangement and satisfactory condensation. Dr. Pavy 
has supplied the deficiency, and in the work before us 
gives an excellent account of all the most important ob- 
servations which have any bearing on the subjects he 
discusses, tengpered by the results of his own extended 
and judicious experience. E 
Our knowledge of foods in the chemical, roological, 
and botanical point of view, that is as far as composition 
and derivation are concerned, 1s considerably in advance 
of our acquaintance with the true physiological bearing 
of the facts ; and in this section of the subject Dr. Pavy 
does not attempt to do more than give the well-known 
analyses and descnptions of previous workers. His 
object, in the portion of the book devoted to the alimen- 
tary principles and the principles of dietetics, is to show 
how the tendency of modern experiment is to modify and 
almost subvert the ingenious theories of Llebig as to the 
functions of the different constituents of our customary 
diets. 
After some introductory remarks on the dynamical 
relations of food, in which a simple explanation is given 


; of the results obtained by Grove, Mayer, and Joule, as 


far as they affect the physiology of alimentary principles, 
the constituent elements of food arc discussed both theo- 
retically and practically. Physiologically the separation 
of the ingesta into “food” and “drink” is shown to be 
unsuitable. “The two material factors of life aie food 
and air; and food may be considered as comprising that 
which contributes to thegrowth and putrition of the body, 
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and, by oxidation, to force-production.” The great ques- 
tion of the relation of nitrogenised and non-nitrogenised 
matter to external body-work performed is entered into 
in considerable detail, and the important experiments of 
Fick and Wislicinus, Parkes, and Austin Flint, are de- 
scribed in full ; to them being added others, performed 
by Mr. Mahomed in the author's laboratory, on the length 
of time required for the elimination of the products of 
metamorphosis of an increased amount of nitrogenised 
food, from which it-may be inferred that urea is produced 
and eliminated within the three hours following the inges- 
tion of the nitrogenised matter. 

It ıs shown that the original theory of Liebig, in which 
it is assumed that muscular action involves the destruc- 
tion of muscular tissue, which till lately has been so 
generally accepted, “although, in reality, constituting a 
speculative proposition, unsupported by anything of the 
naWwire of proof,” is opposed to all the resylts of recent 
investigation, and that if it were true “we should have to 
look upon nitrogenous alimentary matter as forming, 
through the medium of muscular tissue, the source, and 
the only source, of muscular power. The renewal of 
muscular tissue for subsequent oxidation in its turn, and 
evolution of muscular force, would thus constitute one of 
the functions of nitrogenous alimentary matter; and on 
its supply would accordingly depend our capacity for the 
performance of muscular work.” Great stress is laid on 
the necessity fo. the combination of nitrogenised with non- 
nitrogenised food for the sustenance of the body in a 
vigorous condition; and Mr. Savory's experiments on this 
point are shown to be quite insufficient to prove the in- 
ference which has been frequently drawn from them, 
namely, that nitrogenous matter, combined only with the 
appropriate saline principles, suffices for the maintenance 
of life, . 

The author reduces the unnecessarily extensive lite- 
rature on the action of alcohol, which 1s so very negative 
in character, into a very moderate space, remarking that : 
* from a review of the evidence as it at prgsent stands, it. 
may reasonably be inferred that there is sufficient before | 
us to justify the conclusion that the main portion of the | 
alcohol ingested becomes destroyed within the system ; 
and if this be the case, it may be fairly assumed that the 
destruction is attended with oxidation and a corresponding 
liberation of force, unless, indeed, it should undergo meta- 
morphosis into a principle to be temporarily retained, but 
nevertheless ultimately applied to force-production. The 
subject appears to me to be open to physiological as well 
as chemical investigation, and probably some additional 
light may be hereafter thrown upon it by an approach 
through the former channel.” 

The discussion of the sources of each of the different 
most immpoitant articles of diet is followed by a concise 
account of its practical value. In the present time of 
excessive tea-drinking, the following description of the 
action of tea is of particular interes. “To express ina 
few words the advantages derivable from the use of tea, 
it may be said that it forms an agreeable, refreshing, and 
wholesome beverage, and thereby constitutes a useful me- 
dium for the introduction of a portion of the fluid we 
require into the system. It secures that the water con- 
sumed is safe for drinking by the boiling which is neces- 
sitated as a preliminary operatien in making tea. It cools 
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the body when hot, probably by promoting the action of 
the skin; and warms it when cold, by virtue, it would 
seem, of the warm liquid consumed. In a negative 
way it may prove beneficial to health by taking the 
place of a less wholesome liquid. Through the milk 
and sugar usually consumed with itin England, it affords 
the means of applying a certain amount, and not by any 
means an insignificant amount, viewed in its entirety, of 
alimentary matter to the system. Experience shows that 
it often affords comfort and relief to persons suffering from 
nervous headache. It also tends to allay the excitement 
from, and counteract the state induced by, the use of 
alcoholic stimulants ; and further, on account of its anti- 
soporific properties, like coffee, ıt is useful as an antidote 
in poisoning by opium." 

Besides the important purely physiological problems 
that are entered -into in the work before us, there 
are so many whichehave a strictly practical bearing, and 
they are teated ın so clear and impressive a manner, that 
the ordinary reader cannot but feel that he has derived 
great benefit from a careful -study of its contents, Much 
stress is laid in the chapter on Practical Dietetics on the 
importance of a midday meal :—“A fairly substantial 
meal should be taken at this time, and it does not signify 
whether it goes under the name of luncheon or dinner.? 
Carnivorous animals apparently thrive best when fed at 
long intervals; herbivorous, when they are constantly 
eating. Man being omnivorous, his food should be taken 
atintervals of much less duration than the carnivora, and 
therefore in diminished quantities at each, three fairly 
substantial meals during the day, at intervals of five or 
six hours being found the best in the long run. * There 
are many business or professional men who, after leaving 
home for their office or chambers in the morning, do not 
taste food, or, if they do, takeonly a minute quantity, until 
they return in the evening. Actively engaged all day, 
their system becomes exhausted, and they arrive home in 
a thoroughly jaded or worn-out condition. They expect 
that their dinner is to revive them. It may do so fora 
while, but it is only a question of time how long this 
system can be carried on before evil consequences arise." 





between breakfast and late dinner should be broken by a 
repast about half-way between them. 








LETTERS TO THE EDITOR 


“(The Editer does not hold hissed responsible for opinions expressed 


by kis correspondents, No notce 15. taken of anonymous 
commeumicattons .] 


Physical Axioms 


Mr. COLLIEX's letter demands from me a reply, which I will 
endeavour to make as brief as possible. 

Mr. Spencer, instead of answering the difficulties which I had 
shown his 2 prior: view of the Second Law of Motion to involve, 
only noticed my remarks to dismiss them summemily with the 
lofty sentence thet I ‘‘proposed to exemplify unconscioasly- 
formed preconceptions,” and had committed an absurd blunder 
in so det And now, because it did not appear to me worth 
while, at at the expense of your space and your readers’ patence, 
explicitly to repudiate any such lofty purpose, and so, adopting 
Mr. Spencer’s words, I merely called attention to the fact that 
the example (of whatever it might be considered to be an exem- 

liücation) was of Mr. Spencer's own choomng, I am charged 

Mr. Spencer’s follower, Mr. Collier, with having ‘confused 
issues,” which I neither raised nor accepted. If Mi. Colher will 
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do me the favour of reading my originel note he will find 
- that the object of my remarks was simply to test truth of a 


definite assertion by Mr. Spencer that “the Second Law of 
Moton is an immediate corollary of the preconception of the 
exact quantitative relation between cause and {effect” It was 
entirely beside my to discuss the- general psychological 
ueston of the formation of conceptions or preconceptions 
arther than as it is involved in the tmth or otherwise of this 
particular assertion. Mr. Colliers note is therefore, as far as 
Tegaids my remarks, entirely irrelevant and needs no other reply 
than to invite him, as Mr. Spencer declines to do so, to answer 
the simple and defmite questions proposed by me as difficulties 
which Mr. Spencer is bound to answer, unless he is prepared to 
admit that he was wrongin the assertion on which I com- 
mented. 

I have assumed throughout that Mr. Spencer means to assert 
that the Second Law of Motion is 1/zuo/uw? in, not merely that ıt 
tevolves, a particular preconception. And yet this latter is all 
that Mr, Collier asserts in the summing up of Mr Spencer's 

ent, with which he concludes his note. If Mr. Collier 

y represents Mr. Spencer, I can only say that, while the 
assertion may be admitted to be true, it appears to me 
io be so trite as to be hardly worth formulating. The whole 
uestion turns on the distinction between ‘‘involymg” and 
“being involved in,” which I suppose Mr. Spencer and Mr. 
Collier would regard as an important one, though it is difficult 
in some cases to make out distinctly from their language and 
their line of argument which they mean to unply. ` 

Passing in conclusion beyond the issue to which I 
have hitherto confined myself, I d remark that to my mind 
sll that Mr. Spencer's and Mr, Collier's illustrations prove is 
that, while unconscious experiences (whether individnal or inhe- 
rted) may give mse to certain general, bat 


( t in the very 
simplest cases) vague, preconceptions, it is only when these pre- 
conceptions are wedded io consciously-made observation or ex- 


periment thet they cease to be barren generalities and give birth 
to the fruitful laws of Physical Science. To a mathematician, at 
any 1ate, 1t is almost ridiculous to observe how little either Mr. 
Spencer or Mr. Collier seem to realise the great gap between the 
indefinite observation that two things always macase and 
decrease mmultancously, and the definite conclusion that they are 
proportional to one another. For example, it is hardly a parody 
of Mr. Collier’s remarks to say :—'' À child discovers that the 
ter the angle between his legs the greater the distance 
incen his feet, an experience which implicates the notion of 
proportionality between the angle of a triangle and its opposite 
side ;” a preconception, as it appara to me, with just as good a 
basis as that whose formation . Collier illustrates, but one 
.which, as I need hardly add, is soon corrected by a conscious 

study of geometry or by actual measurement. 

w, May 25 Rost. B. HAYWARD 


Mx. COLLIER S letter, NATCRE, vol x p. 43, is even more 
astonishing than anything that Mr. Spencer has wntten. A 
mathematician who reads it feels som hke Alice behind 
the looking-glass ; and perhaps behind the looking-glass it may 
be “a question to the psychological basis of inductive 
logic,” with which mathematicians, as such, have nothing to do. 
But m this world, this mde the looki lass, in which forces are 
measured and effects are measured, Mr. Collier's letter is very 


lexing. 

Por examples after giving several instances in which a greater 
force produces a greater effect, Mr. Collier pruceeds: ‘‘ The 
experiences these propositions record all implicate the same 
conscionmess—the notion of proportionality between force applied 
and result produced : and it is out of this latent consciousness 
that the axiom of the perfect quantitativo equivalence of the 
relations between cause and effect 1s evolved." 

Does Mr. Coller know what nality means? Does 
any one of the ents indicated prove that where effort 1s 
doubled the result is donded? The child pulls his boat bya 
string through the water; if he pulls twice as hard does he pull 
it £mrzce as fast? 

Tt scema to me that the people on the other sco this looking: 
gisss think perfect quantitative equivalence (however ) 
means the same as ity; and are willing to raise first 
the general result of experience, that greater forces produce 

r effects, into an axfom of exact quantitative equivalence 
hut Boul themselves to consider how quantity is to be 
estimated), and to accept Newton’s Law as anin- 
stance of this quantitative equivalence, without showing any 
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connection between quantitative equivalence and direct propor- 
tionallty in that instance or in any other. pen 
- A SENIOR WRANGLER 


Ocean Circulation 


Mz. CROLL will doubtless be of opinion that as my "theories? 
ahow such an utter ignorance of “even the elements®of physics 
and mechanics," I can employ my time much better in acquiring 
some know. ob those sciencan than un conlniing (o dicus 
the no him. 

I be glad to be allowed to state to the readers of NATURE, 
as I have to those of the Philosophical Mc (May), other 
grounds on which I must decline to prolong (1 disaini. 

1. Mr. Croll has charged mo (Phil. Mag. for March, p. 177 
note) with a serious misstatement ın to the mean annual 
iate of the Galf Stream, which he to be rearly double 
what I have represented it. Now my statement was avowedly 
based on the average of ‘he whole year’s observed rates ; whilst 
Mr. Croll has taken as the basis of A: the arithmetical man 
Prem HM andthe timimi It has been sud 
in disparagement statistics "anything can be profed 
by figures ;" and Mr. Crol, who is nothing if not a statistic, 
seems to me to justify the umputation, for the adoption of his 
method would make the average number of children of a mar- 
riage to be at least /ex / 

2. Mr. Croll, in asserting that I have left ont of consideration 
“the fact that the sea is salter in intertropical than in polar re- 
gions, and that this circumstance, so far as it goes, must tend to 
neutralise the difference of temperature," has only exhibited his 
own ignorance of a very important fact of Ocean Physics—the 
low salinity of equatorial surface-water ; which was macertamed 
in Kotrebue's vorago fifty years ago, has been confirmed by 
many later series of observations, has been repeatedly cited in ' 
text-books, and has been adduced by myself es an indication 
that polar water is continually ascending from the bottom to the 
surface under the equator. Bot further, not only has this fact 
been confirmed by the Challenger observations, but so remark- 
able an accordance has been shown by them to exist between 
the low s c gravity of equatonal suy/ace-water and that of 
equatorial dottowt-water, as strongly to indicate that, as the latter 
is certainly polar the former is so also. It suited Mr. Croll’s 

owever, with these observanons before him, com- _ 
pletely to ignore them, and to state as fact what is the precise 
contrary of facts. 

3. According to Mr. Croll and his anonymous authority, the 


Astronomer Royal must be unfamular with even '' the elements of 
[riri c3 ;" for, speaking from the chairof the Royal 
ociety in 1872,@he explicitly expressed his acceptance of the 


doctrine I advocate, as ‘‘certain in theory and supported by 
observation." The emment meteorologist, Prof. Mohn, of 
Christiania, also, who expressed to me in writing last year his ac- 
ceptance of it, must be equally ill-informed ; as, must be Dr. 
M of Kiel, who has engaged for four or ve years 

in the Sovestipation of the phymces of the Baltic, the North Sea, 
and their connecting and who has sacisfied himself so 
completely of the power of small differences of specific gravity 
to put large bodies of water in motion. I have nowhere said that 
no eminent physicist shares Mr. Croll's objections; though I 
have not myself met mith such a one. 

I regret to have been forced, by the personal attacks in which 
Mr. Croll has latterly thought fit to jndalge, thus to retort upon 
him. Henceforth I shall not consider myself called upon to 
take any notice of ameruons and arguments which I do not find 
to exert the least influence on the opinions of the emment 
scientific men with whom it is my prr to associate. 

WILLIAM B, CARPENTER 





Glacial Period 


' IN answering Mr. Bonney’s letter in NATURE, vol. x. p. 44, 
I shall confine myself to the consideration of his second objec- 
tion to my theory, as the precise southern limit of the glacial 
action 1s not of present importance, and the height*of the Scan- 
dinavian sea-beaches is irrelevant to the inquiry. 

Mr. Tiddemann, in an admirable pa On glaclation of 
North Lancashire (Quart. Joun. Geol. Me. vol xxvii. p. 471), 
hos mappo gu. e course of the ice as shown by 
rocks, of transported boulders, carriagt southwards of local 
e 
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drift, and direction of overturned edges of shaly stata, and | the Proceedings of the American Association for the Advance- 


that it did not flow down the valleys to the westward, 
t across them and the ranges them, from the 
to the south. On the other mde of the Sea the Rer. 
Mr. Close and others have shown that there also the ice did not 
move down the valleys, but flowed along the coast southwards. 
The ice-&cratches still preserved on the rocks move that the 
ion of the land was nearly the same then as now, and 
no explanation has ever been off of this southerly movement 
of the ice, exceptmg that it Was prevented from flowing down 
the natural slope of the land by the whole of the Irish Sea 
having been at the time filled with ice up toa height of about 
2,000 ít. above the present sea-level The Isle of , that lay 
in the path of this great ice-stream, is glaciated from top to 
bottom, and it must have been completely buried in ice. It is lo 
the action of this great agent that I ascribe the pushing up of 
sand and shells over south Lancashire, Cheshire, and North 
Wales on one side, and Wexford and around Dublin on the 
other, of the Irish Sea, where the course of the ice southward 
was obstructed by the narrowing of the channel. 
` So far from the movement of this great mass of ice being 
dqflected or warded off by local glaciers, we have seen that in 
north Lancashire it was not affected by them; and long 
Prof. Ramsay proved that the glaciation of Anglesea amd the 
west of Caernarvonshire had not radiated from the high lend, 
bat that the ice had come from the north and brought mith it 
numerous boulders from the mountains of Cumberian 

As to the possibility of ice, pushed forward by accumu- 
lations behind it, thrusting before it loose sand and shells up to 
higher levels, I may remark that there are many proofs that it 

this power. In the Isle of Man blocks of granite have 
pushed up 600 feet above the level of thelr source. Mr. 
Tiddemann has also shown that as the ice moved across the val- 
leys down one side and up the other, it thrust over the edges of 
the strata, On the other side of the great En watershed, 
Mr. Dakyns has shown that the ice when ing the slope of 
A MEE ILS swept before it all the drift lying 
on the pushing it over to the other aide of the range. 

Mr. Bonney would be more likely to damage Y theory if, 
instead of protesting against it, he could explain some of the 
many difficulties that beset that of submergence. Where was 
the shore of that mythical sea~under which England nearly to 
the Thames is supposed to have been submerged? How 1s it 
that not a single undisturbed bed of giacial shells has been 
found, that nearly all are broken to pieces, that many fragments 
of Cypmne exhibit glacial and that not a single in- 
stance bas been recorded of the two valves of a Jamellibranch 
having been found together? Was thae no friendly chf or 
cavern able to preserve & single shell from ruthless second 
advance of the ice? Mr. James Geikie finds the fragile bones of 
water-rats and in his ‘‘inter-glacial beds,” and uninjured 
land and fresh-water shells occur in abundance; but not one 
marme shell hes been found in the uplands that does not show 
proof of having been tiansported, by belug broken, worn, or 
scratched. 

Since my first letter was sent to NATURE, Prof. Ramsay has 
drawn my attention to Mr. Cioll's theory, that the glacial shells 
of Holderness had been pushed up by ice over the land out of 
the German Ocean. From other papers of the same geo! 

I gather that he does not dispute the submergence of m f 


England and Scotland during part of the glacial 
indeed proposed a theory to account for it So as I know I 
ian alone al present in the opinion that neither during nor 
since the glacial epoch has there been any submergence of a 
great part of the British Isles beneath the waters of the ocean, 
nor can I that & theory so contrary to what has been 
tanght for many years by English geologists will obtain & ready 
acceptance. THOMAS BELT 
Ealing, May 22 





Uncompensated Chronometers 


WiTH reference to the employment of an uncompensated 
chronometer to indicate the mean temperature of an accompany- 
10g compengated chronometer during a Jong journey, with a view 
to the application of the proper correction for temperature, Prof. 
G. Forbes remarks (NATURE, vol x p. 50) :— 

“ Thu method ıs quite new, and has not been tested by any 
nations except the Risak "€ 

Permit me to direct. attention $o ollowing pessage in the 
“ Report on the Colt Survey,” which I extract from p. 66 of 


iod, and has* 


ment of Science, Springfield meeting, August 1859. The 
** Cambridge " referred tọ is Cam Massachusetts. 

1 The difference of longitude between Cambridge and Liver- 
pool has also been determined by means of large numbers of 
chronometers carried re y between the two stations on the 
Cunard steamships ese chronometric expeditions, in the 
words of Mr. W. C. Bond, director of the Harvard Observatory, 
‘for the magnitude and completeness of their equipments, have 
not been equalled by any of the similar undertakings of Ew opean 
Goveanments. Even the Expeddtion chronomearique of Struve 
was on & scale much less extensive, The es were con- 
tinued through a number of successive years The fint great 

iton took place in 1849, and the most recent in 
1855. In the latter the effect of temperature on the rate of the 
chronometers formed a subject of special investigation. For 
each instrument the effect of temperature on its rate was ascer- 
tained by experiment, and the average temperature during each 
trip was kept account of by means of a thermometric chrono- 
meter, consaucted like the others, but with mdividual balance, 
so that it» daily rate was affected by six seconds for a cus in 
temperature of 1° Fahr. Fifty-two chronometers were employed 
in this expedition, and were transported six times between Cam- 
b and Li 1." 

e “ Greenwich Observations” for many years (fifteen at 
least) contain a 1ecord of the indications of a '* nometrical 
thermometer” accompanying the chronometers on trial for pur- 
chase by the Miri &nd on p. 2 of ''Rates of Chrono- 
meters" in the volume of Observations for 1871 me these 
words :— 

“The chronometrical thermometer differs from an ordinary 
chronometer only in the construction of the balance, the posi- 
tions of the m forming the dom ting rims being reversed. 
By this arrangement the effect of tem is much mag- 
nified." J. D. EVERETT 

Malone Road, Belfast, May 22 





Photographic Irradiation 


IN NATURE, vol. x p. 29, the article on the coming Transit of 
Venus makes mention of photographic irradiation as having “been 
found by Lord Lindsay and Mr. A. C. Ranyard to be mainly 
due to the reflection of light from the back of the glass plate. 
It can be almost entirely avoided,” AIr. Forbes gocs on to say, 
"by wetting the back of the plate and placing black paper 
against it.” This subject has been investigated, explained, and 
the above caer suggested years ago by practical photo- 
a ape In 1857 I used the plates of the Eemol Dıy 

lzte Company, then sent ont with the backs painted red to pre- 
vent irradiation, 

But even this is not a complete preventive. Coloming the 
film, as suggested by Mr. Carey Lea of Philadelphia and Henry 
Cooper, a well-known English amateur, 1s a much more effectual 
means, though at a loss of sensitiveness ; but the most complete 
(where the dry emulsion process is a le) is to allow the col- 
lodion to be acted on by & large excess of nitrate of silver fora 
considerable time and then to convert this into bromide of silver 
by addition of ammonium bromide. The result is that the film 
has a dull opaque character like unglazed porcelain, and not only 
stops the light more completely than an ordinary collodion film, 
but remedies another cause of uradiatlon—the molecular 1e- 
flection in the film itself. 

Two years ago I tested plates prepared in this way on the 
most difficult subjects (not astronomical) and found the halation 
much less than by any other means except a deep red tint in the 
film. W. J. STILLAN 





Hay Fever 


REFERRING to the recent artcle in (NATURE, vol* x. p. 26) upon 
hay fever, I can give my own experience as having suffered from 
the complaint for same years past, mainly in the months of May 
and June. My most severe attacks have been in the housein early 
morning. Iam, however, near hay-fields, and a tramp, by way 
of experiment, one of these has more than once satis- 
fied me of the efficacy of the hay pollen in vastly increasing the 
troublesome symptoms 

The treatment I have used to myself has consisted of rather 
strong doses of quinine taken internally, and externally 2 piece 
of linen rag in strong camphorated spirit and placed upon 
the nose and partly over the nostrils, 
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ý ‘Inhaling the vapour of apiece dicum or inclosed in a small 
silver_tube, and carriéd in the month , p repu, Tas also; T 
know, been used with effect. I have judged 
Oppo ES 
statė ofthe system, partiy frora. s time x ly moming) when 
-T have found them at their worst, and y the fact that in 
a pare bracing air like Switzerland Ido not get them, eren m 


the ha season. A French lady with whom I once travelled 
, by train tried to satisfy me I had only infiuenza (Ja , but 
our passage through a hay-field soon brought on " rac- 


cemi a of aneedos Mc. Mat T wanqqilckly accorded the honom 
of & distinct disease. 
* Y tried the homceopathic pi extract of hay grasses. in 
KERE RET EE A ef quibue very soon came back 
again to doses of quinino and camphorated spirit, 
LA ibe base Tf any rca be I have not 
yet tried the solution of qumine applied to the nostrils. 
Guildford, May 18 :. J. RAND Capron 











THE STEAMSHIP “FARADAY” AND HER 
APPLIANCES FOR CABLE-LA YING * 


: HE lecturer in his introductory remarks observed 
E that an electric telegraph "consisted essentially of 
three vir, the. electro-motor or battery,-the con- 
ductor, and the receiving instrament. He demonstrated 
experimentally that the conductor need not necessarily be 
metallic but that water or rarefied air ht be used as such 
within moderate limits ; at M same time, for Eg 
. marine lines, insulated conductors strengthened by an 
outér sheathing were n to insure perfect trans- 
mission and immunity from accident. The first attempts 
at insulation, which consisted in the use of pitch and 
resinous matters, failed pone, and in the years 1846 
(and 1847 the two gums india -rubber and gutta dus 
were introduced, the former by Prof. Jacobi of St. Peters- 
burg, and the latter by Dr. Werner Siemens of Berlin ; 
this last gum soon became almost indispensable to the 
cable-manufacturer on account of its great plasticity and 
ductili 
The best outer sheathing used was a tube of lead drawn 
Sghuy over the insulated and this again was covered 
th pieces of wrought-iron tubing connected by ball and 
socket joints ; in this way the Messrs. Siemens success- 
fully y crossed various rivers. This d ot X oposed by ed 
later on by the sheathibg;! TO y Mr. 
Bretin 1851 for Hi Dover and able; since then, 
with few modifications and exceptions, this form has been 
uniyersally adopted. 
he lecturer pext enutherated the casualties to which 
submarine ‘cables are liable, and the precautions employed 
to obviate them. “He showed specimens destroyed by rust 
and the ravages of a species of Teredo. On the pA 
European line a curious case of fracture occurred ; 
hired EE. entangled in a portion of cable ue 
a ledge of rock, broke it, and in striving to get 
rere x hers one end round its that escape 
became h and so had fallen -an easy prey to 
rn iR half devoured it when the grappling iron 
ht his remains to the surface. Other enemies to be 
dreaded are landslips, ships’ anchors, and abrading cur- 


The new Atlantic cable consists, for the deep-sea por- 
tion, pf el conductors, gutta-percha instilators, and a 
sheathing of steel wires covered with hemp ; the shallow- 
water part consists of similar conductors and insulators 
sheathed with hemp, which in turn is covered with iron 
wire. 


RR T aid be fue t to be observed is that no 
cat should be but that the cable should be 
a tas Rom the: aiip tothe sek bottóm ; the re- 
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ining force should be equal to the weight of a piece of 
cale beige vertically downwards to the bottom of the 
sea. In picking up, a.catenary is formed, but a vertical . 
position is the best. 

From the peculiar nature of the service for which a 
telegraph-ship is required, it is evident that she must pos- 
sess properties somewhat different from those of ordinary 
ocean-going steamers ; thus speed is not sn important as 
great manceuvring powers, wlch will enable her to turn 
easily ina small space, or by which she may be main- 
tained in a gi position for a considerable time. In 
the ship about to be described an attempt has been made 
to meet these irements. 

The Faraday, of 5,000 tons register, was built at New- 
Es n He emin ar firm of HET Mitchell & Co. ; 

is 360 ft. long, 52 ft beam, ahd 36 ft. d th of hold; 
E tanks Mibi 


there are three e water- 

capacity of 110,000 cubic ft., e are each 27 ft. deep, 
two are 45 ft. in diameter, and one is 37 ft, Dey T 
in 1,700 miles of cable 1} in. in diameter, After 
cable is coiled i in, the tanks are filled up with water to k 

it cool, for the nieces had -found, when conductin 
periments on the Malta and Alexandria cable pides 
electrical resistance thermometer, that heat was Spon 
neously generated in tbe cable itself, whereby its insulation 
was seriously endangered. 

The Faraday has stem and stern, alike, and is fitted 
with a rudder at each end ; both are worked by steam- 
steering a placed amidships, and are le of 
being rigidly fixed when required. She is prop by a 
pur mde screws 12 ft. in diameter, driven by a 
pair of com a ed constructed with a view to great 
economy of fuel. e two screws converge somewh 
and the "effect of this arrangement is to enable the e 
to turn in her own length when the engines are worked 
in opposite directions. On the voyage from Newcastle to 
London a cask was thrown overboard, and from this as & 
centre the ship turned in her own length i in 8 minutes 20 
E touching the cask three times during the opera- 

This manceuvring power is of great importance in 
ucl cube aa zeputring 8 fault in the cable, as it enables 
the engineer to keep her head in position, and, in short, to 
place her just where necessary in defiance of side-winds or 
currents, 

The testing-rqpm of the electrician in charge is amid- 
ships, and so placed as to command the two larger tanks, 
while the ship’s speed can be at all times noted on the 
index of a Berthou hydrostaticlog. ^ 

‘The deck is fitted with machinery to be used in laying © 
operations, which will be best described by tracing the 
path of the cable from the tanks to the sea. , Let aber 
with the bow compartment: the cable, which lies coiled 
round one of NewalPs cones, begins to be unwound, 
passes up through an eye carried on a beam placed across 
the hatch, next over a large pulley fitted with guides, and 
“by a second pulley ee and made to follow a straight 
wooden trough fitted with fnction rollers, which carries it 
aft to near the funnels; here it passes through the 
“jockey,” which is 2 device for g the strain, con- 
sisting of a wheel ridmg on the cable which can be- 
adjusted by a lever, and a drum fitted with eae as 
It passes on to a “compound -out and pi -up 
machine ;” this consists e elle dus ed a 
friction brake, and round it the cable passes three 
times; it is also furnished with a steam-engine, which 
by means of a clutch can be geared on to the 
drum when required. Now in paying out, the cable 
causes the drum to revolve as EE a 
the brakes the d as the vessel poves on- 
ward; but should a fa oe METRE d it 
necessary to recover a portion, the drum is stop and 

on to the engine, the ship's engines are reversed, 

stern-rudder fixed; and so what was formerly the 
bow is now the stern, while the little engine hauls in the 
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cable over the same drum which before was used to pay 
it out; thus it 1s coiled back into the same tank whence 
it started. By this means the necessity of passing the 
cable astern before proceeding to haul it in is avoided. It 
was dui this operation that an accident befell the 
Atlantic cable in 1865, causing its loss for the time. 

The next apparatus 1s a dynamometer, consisting of 
three pulle9s, one fixed, and the centre one, which rests 
on the cable, movable in a wertical plane; by this the 
strain is r ered and adjusted. After passing this the 
cable runs into the sea over a ey carried on girdeis 
and constructed so as to swing freely on an axis parallel 
to the length of the ship, so that should the vessel make 
lee-way, the pulley will follow the direction of the cable, 
and thus fnction and sharp bends’ are avoided. The 
bows are also fitted with a similar pulley, compound 
machine, and dynamometer. We see that by these 
devices the cable is kept perfectly under control, and 
should a fault be discovered a simple process of reversal 
of ship and machinery brings home the faulty portion. 

A®other great point is to keep the vessel trimmed and 
steady. Foi the former requirement nine separate water- 
tight Sao including the cone in each tank, which 
also is hollow, are provided, so that water may be ad- 
mitted as the tanks “are emptied of cable, and thus the 
ship is kept trimmed. ` To ensure steadiness and avoid 
the rolling to which telegraph ships are RE two bilge 
keels are set on at an angle of 45°; this was done at the 

tion of Mr. Wm. Froude, whom, said the lecturer, 
“I have to thank for valuable advice and assistance on 
several new points connected with the Faraday.” 

A steam-launch is carried on deck, whence she can be 
lowered into the water with steam up, ready to land shore 
ends and perform other useful details. 

Another class of work for which the vessel is fitted is 
“grappling” for lost or faulty cable. In shallow scas 
this is a very simple operation, but in deep water it is 
rather a delicate matter, and requires the co-operation of 
two or even three vessels, so as to lift the cable without 
forming an acute angle, and thus to lessen the chance of 
fracture or strain. A special rope made of steel wire and 
hemp, and of great strength, 1s provided for this kind of 
work. Some specimens shown could bear strains up to 
16 tons, 

In conclusion, the lecturer paid a high compliment to 
the late Prof. Faraday, noticing the great sdtvices he had 
rendered to electrical science, his singleness of purpose 
and the invariable kindness with which he had encouraged 
younger labourers in the same field. The friendly en- 
couragement which he himself had expeiienced from him 
would ever remain a most pleasing remembrance. He 
had seized with delight on the present opportunity to pay 
a tribute to the honoured name of Faraday, and was 
happy to be able to do this with the full consent of the 
revered lady who had stood by the philosopher's side for 
forty years, while labounng under this very roof for the 
advancement of knowledge. The name of the vessel 
and her mission in the service of Science would combine, 
he thought, to create an interest in her favour in the 
minds of the members of the Royal Institution, and he 
hoped that on the morrow she would put to sea accom- 
panied by the earnest wish, “ God speed the Faraday.” 





ATMOSPHERIC CURRENTS AS OBSERVED 
IN THE WEST INDIES, AND PARTICU- 
LARLY IN ST. THOMAS 


DURING an average period of nine months in the year 

— o thc ity of the air-currents over the Vugin 
group resembles clockwork. The surface, or lowest cur- 
rent, 15 formed by the trade-wind, which blows briskly 
from the north-north-east, with ‘kh slight variation north- 





ward during the night and early morning, and a corre- 

sponding deflection southward from noon till near sunset. 

Varying in strength from a light breeze to a brisk gale, it 

is hardly ever absent ; its greatest strength is usually at 

or near 3-4 A M., and about the same hours P.M. It gene-. 
rally bears with it light masses of cumulus, from which 

there fall occasionally showers, heavy, but very short in 

duration. This air-current, known as the trade-wind of 
these ions, does not appear to exceed 2,000 feet in 
vertical height. 

Next above this current comes the south-west wind, 
raiely absent; it brings with it light cirrus clouds, but 
seldom cumulus or other indications of rain; its excess 
of moisture having been probably discharged while cross- 
ing the mountains of the South Ameiican continent. 
Very rarely, indecd, does this wind descend low enough 
to have effect on or even near the surface ; when it does 
so, which generally occurs during the summer and autumn 
months, it is deflected to the south, and then becomes 
loaded with moisture, and accompanied by heavy nimbus 
clouds and electnc phenomena. 

Highest of all the west wind reigns, manifested by very 
light cirrus clouds, rapidly formed and as rapidly disap- 
pearing ; it has at times a slight deflection to the north. 

These three winds blow with scarcely any interruption 
from November to June inclusive ; almost ine only vaia- 
tion being then afforded by the north or north-north-east 
wind which sometimes prevails, but near the surfacc only, 
for a few days together duriug three winter months. When 
—a rare but much-desired eveat—a southerly current oc- 
curs about this time, it brings heavy clouds and abundant 
rain. While the wind ıs from the north and north-east, 
great dryness is indicated by the hygrometer. 

But in the months of ae September, and October, 
and often in the latter half of July, the polar or north- 
east current loses its strength, and 13 often neutralised or 
even conquered by the southerly winds. These during 
the summer are usually light, and accompanied by a 
clear and serene sky, only clouded when the north-east, 
regaining for a time its supremacy, drives the south back, 
and precipitates heavy showers, amid thunder and light- 
ning, sometimes lasting for three or even four hours; 
after which the wind veers round again to the south-east 
and south. The same phenomena, when intensified, con- 
centiate themselves into a hurncape or cyclone—a rare 
occunence in this island, not more than four of any great 
severity having taken place at St. Thomas in the cowse 
of the present century. Two indeed, but only of medium 
violence, occurred within these regions last year, neither 
of them however visited St. Thomas, the one keeping out 
to sea eastward, and not touching the coast till it reached 
lat. 44? in its northerly course ; the other, which scems to 
have originated within the Caribbean Sea, did consider- 
able damage on the coasts of St. Domingo and Cuba. 

sing ulumately north-east by the Florida Channel. Of 
both I have given details elsewhere (vol ix. p. 468). 
Heavy gales, occasionally amounting to storms, sometimes 
blow here, particularly during the winter months, from 
between north and north-east, but from no other quarter 
ofthe compass. They are accompanied by cold, the ther- 
mometer sinking to 74? F., or even lower, with a dull, 
cloudy sky, and little rain. 

Another phenomenon, peculiar to the winter and spring 
months, are white squalls ; they take place on calm days, 

erally at noon, and most often at no great distance 
om shore; their area is very limited, and their duration 
does not exceed a few minutes; in some respects they 
resemble a miniature hurricane, and appear to be due to 
similar causes ; but neither have I witnessed in them nor 
heard recorded any instance of circular motion. Tacy 
are much dreaded by the small craft of these scas; a 
slight fall of the barometer ıs their only piemonitory 
indication. : 
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THE COMING TRANSIT OF VENUS * 
VI. 


HAVING now'discussed all the methods to be em- 

, and the chief difficulties to be encountered, 
it is time to examine what has actually been done. What 
method or methods ought to be chosen? What stations 


. are most suitable, takmg into account the chances of 


good or bad weather and good or bad anchorage? What 
Preparations have been made by the various Governments 
and by private individuals? And are the arrangements 
satisfactory ? 

As to the choice of method, the observation of contacts 
was the only kind originally contemplated. The employ- 
ment of photography and Teliometéni is a comparatively 
new idea, and will be spoken of later. The observation 
of contacts is applicable to three methods, for each one 
of which different stations must be chosen; these are 
Halley's method, the method of duritions, and De l'Isle's 
method. We will consider these in order. 

1. Halleys method fails totally in the transit of 1874, 
but may aps be applied in 1882, though not under 

conditions. On referring to Fig. 13 in Article IIL, 
it will be noticed that Sabrina Land 1s a station where in 
1882 the transit will commence just before sunset, and 
end just before sunrise. Hence during the transit this 
station and another placed in America will be moving 
in opposite directions, thus fulfilling the conditions re- 

ired by Halley in his communications to the Royal 
dist. By referring to Fig. 12 it will be seen that no 
such stations exist in 1874. 

2. The method of durations may be successfully 
applied, so far as mere geometrical position is con- 
cerned, in either of the two transits, This method is 
really combined of two en and includes Halley's as 

essening of the duration of the 
transit depends partly upon the diminished motion of one 


_ of the stations, or upon the fact that it moves in the 


opposite direction to the other; and partly on the fact 
that in one case the planet seems to trace a path on the 
sun farther from his centre (and therefore shorter) than in 
the other. The difference in this last case is greatest 
when the path of Venus is far from the sun’s centre. But 
in transits like the coming ones, where this is the case, 
the motion of Venus -towards the sun's centre at the time 
of contact is very much slower than when she describes & 
large chord upon the sun. This has been well pointed 
out by Mr. Stone, T &nd from his paper we learn that the 
method of durations apadi upon two such observations 
at each of the two'stations will not be so satisfactory as we 
might otherwise have expected. But other very serious 
objections present themselves to a method like this re- 
quiring four observations of contact, when we carefull 

consider, the circumstances. In applying this methoé, 
one station must be chosen in hig Southern latitudes, 
Now diligent inquiries have been made upon this subject, 
and it appears very improbable that the weather at any 
suitable station will be such as to give much hope of 
observing both the ingress and egress in a satisfactory 
manner. Hence if we ed upon this method there 


^ “would be a great probability of the expedition proving a 


failure. The method of De l'Isle requires the observation 
of only one contact at each of the two stations. For 
these reasons hardly any expedition will use this method 

tas secondary to De PIsle's, the photographic, or 
the heliometric method. 

3. De l'Isles method. The accuracy with which this 
method can be applied depends upon the certainty of 
longitude o ions, From what was said in the last 
article, it will be seen that this is no easy matter; but it is 


^C l179 Conthneed from p. ss. : 
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absolutely necessary that it must be done if this method- 
is to be employed. - Sir George Airy says that longitudes 
can be determined with an error of not more than one 
second by lunar observations ; and observers will receive 
orders to remain at their stations until they have a suffi- 
cient number of observations to accomplish this. The 
lunar observations will be supported, where, practicable, 
by telegraphic determinations of longitude, and also by 
the of chrononfeters, The Russians, whose 
stations lie mainly along the whole length of Siberia, will 
employ a telegraphic line.over that ion, with branch 
lines to the subsidiary stations. The English will pro- 
bably fix the longitude of Alexandria by submarine cable. 
They will employ chronometers to group together all 
stations neighbouring each other. The station at Rodri- 
guez will be thus connected with Lord Lindsay’s station 
at Mauritius, and with the French station at Réunion. 
Lieut Corbet, R.N., will connect by chronometers the 
various islands b gas by the Germang, Americans, and 
French in the nei hood of the two English ja pod 
on Kerguelen’s Island. The three English stations ob the 
Sandwich Islands will likewise be connected by chrono- 
meters; and it would be very desirable to connect these 
islands with San Francisco on the one hand, and Yoko- 
hama on the other. The longitudes of both these places 
will have been compared with Greenwich by t ph. 
It would be a matter of the utmost interest to complete 
the chain round the world by the transport of chrono- 
meters across the Pacific, M. Struve um that with the 
aid of an uncompensated chronometer might be done 
with great accuracy. The Germans have also made ` 
valuable suggestions for comparing the longitudes of 
the observing stations of all nations ; and the French will 
also probably help in this matter. Thus it is likely that 
the longitüdes all the stations of different countries 
suitable for the application of De 'Isle's method will be 
accurately known. 

It wil be noticed that the accuracy of De PIsle's 
method depends upon two longitudes and two observa- 
tions of contact; while that of durations depends upon 
four observations of contact. Neglecting considera- 
tions of climate the two methods are, so nearly as the 
somewhat vague data at our command can tell us, very 
nearly equal But the uncertain climate of southern seas 
renders the dhance of many contact observations doubtful 
and throws the balance in favour of De l'Isle's method. 
Add to this that before long all the stations except the 


Kerguelen group will soon have their longltudes deter- 
mined abso by telegraph, and recollecting that the 
coming o ons are to serve asironomers until the 


next transit of Venus in pan By which time even the 
Kerguelen group may ps be chronometrically deter- 
mined: recollecting this, there is little doubt-that 
astronomers have been wise in settling upon De V'Isle's 
method for the main observations of contacts, 

It will be well, before going further, to mention the 
stations which have been chosen by different nations for 
the observation of the coming transit. - 

I.—The British, havin ected for the reasons above 
mentioned the method of De PIsle, originally fixed upon 
the following stations n 

HEPER Sandwich Islands, Rodriguez, Kerguelen’s 
Island, and New Zealand. No alteration has been made 
in the choice of these stations. Supplementary ones 
have, however, been added. Thus at Rerguelen's Island 
there will be two expeditions : one at Christmas Harbour 
in the north, and the other in the south of the island. In 
the Sandwich Islands there will be three stations : one at 
Honolulu, a second on the island of Hawaii, and a third 
on the island of Kauai, sometimes called by English 
writers Atooi. The station at Alexandria will be supple- ` 


mented by a second one at Cairo, and a private one by 
Col, Campbell, of Pipe under the Astronomer 
Royal's direction at Thebes, eNew Zealand station 
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will be placed at Christchurch. Since the idea of photo- 
phy aes been introduced, two additional stations have 
added by the Indian Government under the super- 
intendence of. CoL Tennant, RE. These are very com- 


pletely equipped, and will probably be situated the one 
near Peshawur, the other at Roorkee. 
Besides these the observatories at Madras, Cape of 


Good H8pe, Melbourne, and Sydney will be utilised so 
far as possible. The New South Wales Government have 
voted 1,000/, for other observations in Australia. The 
English Government have voted 15,000/. for all the expe- 
ditions, but a much sum than this will be actually 
required. It will be understood that the principal method 
of observation is De PIsle’s, aided everywhere when pos 
sible by all the other methods except the heliometric. 
From the account that has been given of the diffi 
of determining the longitudes of the different stations it 
will be seen that no li pore up le 
for the execution of the oing programme. pre- 
D ons must be made for the beo dn of the moon 
inators. Alt-azimuths must be made, and also actually 
invented for the express purpose. Nearly fifty chrono- 
meters must be provided, and negotiations must be com- 
pleted with ph companies. The photographic 
tions have required the invention of a new photo- 
heliograph, and the Janssen method of a new application 
to it. Tre observations of contact have required the 
purchase of a large number of equatoreals ; for each sta- 
tion, besides having a 6-inch telescope, has also one or 
more smaller instruments. One of the larger ones, made 
by Simms, is shown in Fig. 18. The transit instruments 
have also been made expressly for this expedition. Be- 
sides this all the accessories of these instruments had to 
be provided. Huts for receiving them had to be made. 
Forms for entering and reducing the observations had to 
be prepared and printed. For some of the stations slerping 
arrangements, cooking apparatus, washing utensils, an 
provisions had to be provided, Workmen, masons, and 
assistant photographers, besides twenty-two observers, 
had to be collected and trained to the work. When this 
is considered it will be seen that no ordinary man could 
ful&l all the duties. Fortunately we have in our 
Astronomer Royal a man who combines to an exceptional 
oats theoretical, mechanical, and organising powers; 
and we may safely say that the present expedition has 
been completed under a generalship quif unparalleled in 
‘the annals of Science. Sir George Airy has accomplished 
all that was requi in a manner that has called forth 
the applause of those who have. been connected with the 
preparations for this perhaps the most important astrono- 
mical event of the century. We must co € ourselves 
upon the fact that he has been most liberally supported 
on all points by the British Admiralty. we cannot 
enter into the same details with regard to other nations, 
it is only because we have not had the opportunity of 
learning all their actions, But we cannot conclude this 
account of the British Government expedition without 
alluding to the valuable services which have been ren- 
dered to it by Capt. G. L. Tupman, R.M.A, who has 
ent the last three years in training himself and nearly 
ah the other observers in the use of the instruments 
seeing the instructions of the Astronomer Royal carried 
out, ordering the stores, and in the most disinterested 
manner looking after the expedition ; so that (as the 
Astronomer Royal has lately pointed out) if the observa- 
tions be successful their success will in & great measure 
be due to his exertions. 
II. Besides the expeditions under the direction of the 


British Government, another has been prepared which is 
perhaps the most completely equipped one which has 
ever been undertaken by a private individual in the inte- 


rests of astronomy. Lord Lindsay has made Te 

tions to take up his position at Mauritius, provided with 

means for utilisiag all the diferent modes of observation. 
^ e » 


He will combine his own results mainly with those of the 
Russians ; and it is probable that no station could have 
been found more suitable for a single obseiver to occupy 
when so many different methods are employed. All the 
instruments are of the most petfect description and made 
by the best makera, The photographic method which he 
will employ has been already described. The siderostat 
has been made expressly for this purpose, and its surface 
has been tested and found to be truly plane. Lod Lind- 
say and his assistant Mr. Gill lay considerable stress on 
the pnan of the heliometer, and have discussed its 
capabilities with great lucidıty. They propose to make 
observations of the external contact by the aid of the 
spectroscopic method. The expedition will be provided 
with about 50 chronometers, including one uncompen- 
sated. “These will be transmitted four times between 
Aden and Mauritius, It is probable that they will also 
connect the longitudes of the different stations on that 
group of islands by chronometers. The German di- 
tion at Mauritius will probably be connécted with Lord 
Lindsay’s by a trigonometrical survey. Of these islands 
two can be connected by direct signals with a heliotrope 
reflecting the sun’s light. From experunents made in 
Russia, it appears that a signal may thus be seen in a 
mountainous country with a clear atmosphere at a dis- 
tance of 200 miles. There is little doubt then that the 
longitude of each station on this group of islands will be 
accurately known. 
IIIL.— The Germans are sending out five or six expedi- 
tions. At Cheefoo the accelerated i and retarded 
will be observed ; at the Macdonald Islands the 
retarded in: and the accelerated egress. The Auck- 
land Islands will be favourable for accelerated egress ; 
Mauritius for retarded ingress, and Ispahan for retard 


egress. 

They will probably employ all the four methods at 
most stations, viz eye-observations of contact, heliometers, 
photó-heliographs for the distance of centres, and also for 
position-angles, There will be no Photography at Mauri- 
tius, Here will be arpa four helometers by Fraun- 
hofer, 3 in. aperture, 34 tt. focus ; four equatorially-mounted 
telescopes by Fraunhofer 44 in. aperture, 6ft. focus ; two 
photo-heliographs by Steinheil 5jin. aperture, and two 
with quadruple object-glasses of 4 in, aperture. Besides 
these, ents are required for determining the local 
time and the longitude ; for the Germans lay great stress 
on De l'Isle's method. For this purpose transit instru- 
ments with diagonal telescopes on the Russian method of 
23 1n. & will be supplied, and alt-azimuths with 
divided circles 12 in. to 14 1n. diameter. The necessity of 
determining the longitudes accurately has led the German 
astronomers to consider carfully the best means by which 
this can be done. Dr. Auwers, to whom the direction 
of the arrangements has been entrusted, has discussed the 
matter in a very able manner. It a hn from his in- 
quiries that each group of stations have their longi- 
tudes very accurately determined. Thus the stations in 
east Asia can be connected eg e pref So also can 
those about Alexandria ; also those about the Caspian 
Sea and New Zealand. The group of islands near Ker- 
guelen’s, the Sandwich Islands group, and the Mauritius 
group will be determined by chronometers. The only 
difficulty is to connect these different ps Many of 
them will be compared with Greenwich indirectly by 
telegraph. It is probable that Honolulu wilf be compared 
by chronometers with San Francisco and Yokohama, thus 
completing, as already mentioned, the telegraph and chro- 
nometer connection round the world. Inany case there is 
little doubt that before the transit of Venus in 2004 the lon- 

itude of Honolulu will be determined by telegraph. Since 
rd Lindsay intends to compare the longitude of Mau- 
ritius with that of Aden by four chronometer expeditions, 
aided ore uncompensated chronometer, there is little 
doubt that the longitude of that group of islands will be 
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» accurately known, The group of islands about Ker- 
. guelen’s will depend very much upon the British observa- 
tions of the moon ; but it will well if chronometers 
could be employed to connect it with the Cape, The 
Germans rely very much upon the heliometric method. 
It will be a matter. of interest to learn how these 
observations with other methods as aoe to the 
arrangements for 1882, The expense of this expedition 
is about 130,000 thalers, besides the expenses connected 
- with chronometric determinations. . 
'' The organisation of the German expedition has been 
“entrusted almost wholly to Dr. A as of 
the commission. His contributions to the subject are of 
pres value, and the real with which he has superintended 
2 pedis une e even in the minutest details, cannot bs 
: ued. >. 7 : 
IV. The Russians are mainly employed in utilising the 
"Siberian stations. The a tuii places ‘which have. 
chosen from which to observe the transit are given.in the 
following list, in order from east to west: The numeral 1 
appended to a station means that there are good ob- 








servers, practised with the model, good equatoreals, and a 
heliometet or photo-heli h. The numeral 2 signifies ` 
the same without heliometers or photo-heliographs, When- 


thenumeral 3 is appended, the observer Has not practised. 
with the model, and employs a small telescope. The ` 
stations are :— - 
Yeddo 2 Tachkent 1 :, 
Port St. Alga 3 Port Perofiski 1 ae 
Nakhodka 2 a Fort Uralsk I : 
Wiadivoetack 1 | ' Oren 3 
Port Possiet 1 Aschura-deh 1 
Lake Hanka 1 Teheran 2 : 
Chabarovka 2 Nachitzevan 2 . 
- P 2 Erivan 1 
Blagowvschtchenska 2 Tiflis 3 
Nertgchinak 1 Taganrok 3 
Xhita 1 Kertch a . 
Kiachta 1 Jalta 2 
Tomsk 3 Thebes 2 


` Besides these stations the following will be utilised, But 
the syn will be very low : at Kazan the sun’s altitude fill 


Fra 18.—64n. Equetoreat of the Britwh Expedition. 


be 8° or 10°, at Nicolaif it will be 6°, and at Charkof and 
Odessa 5°; at Moscow it will be exactly on the horizon. 
As to mstruments, the Russians are employing 6-inch 
and 4-inch equatoreale. Ther heliometers are larger 
than those of the Germans, having 4 in. a res. 
Their photo*heli phs are constructed on the English 
model by Mr. Dallmeyer. The telegraphic connections 
betweeh the stations have been already discussed. The 
e incurred will be defrayed by the Government, 
Besides this, the State contributes 45,000 roubles, This 
will be spent mainly on the transport and maintenance of 
observers and instruments The different observatories 
in Rüssia have shared the expense of providing the dif- 
ferent instruments The whole tion has been 
conducted under the superintendence of M. Otto Struve. 


hood of Kerguelen’s 
obtained, 


Some of the expeditions. have already started provided 
with every means for resisting the cold of a Siberian 
winter. Great attention has been paid, to the chances of 
good weather. The accelerated ingress and retarded 
egress will thus be admirably observed; and the com- 
parison which M. Struve has made with observers of other 
countries in practising with the model will render com- 
parisons possible. oreover, many of the Russian 
stations are admirably situated for the employment o 
the method of durations; and if the two in con- 
tacts be observed at any of the stations in the neighbour- 

sland excellent results may be 
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ATOMS AND MOLECULES SPECTRO- 
SCOPICALLY CONSIDERED * 


JET me commence by congratulating you on the circumstance 

that this School and the po Society connected with it 
are known over a much more extensive area than Whitechapel. 
Tt is some time ago since J first heard of the work which you 
are attem to do, and which indeed to a large extent you nre 
doing, in part of London. All friends of Science must 
deeply sympathise with your efforts, and I looked upon it as 
my bounden duty to come here and lecture when asked to do 
so. I have one more remark to offer: as I knew that my 
audience would consist if not al of old students of Science 
in this school, still of those y interested in mental culture 
and in the acquisition of useful knowledge, I thought it right to 
ask you to follow me into a region which a few men in lands far 
apart are now in —2 region which lies outside the 
known, and which is explored by means of the spectro- 
scope. I hope to be able to suggest a few thoughts to some of 
you, 1n case you have worked with that instrument, and I hope 
alto to be able to place before those who have not, many facts 
m which they are already acquainted, in a new pomt of view. 

ow, in the first place, what are Atoms and what are Mole- 
cules? A chemist will tell you about the atomic weight of certain 
elements, and you will hear him talk about molecular volumes, 
and the like. Here is a definition given by Dr. Frankland in 
his book on Chemustry (‘Lecture Notes,” p. 2): ‘An atom is the 
smallest proportion by weight in which element (that is to 
say the clement to which the atom under discussion belongs) 
enters into or 1s expelled from a chemical compound.” He 
then points out that when atoms are isolated—thst is, when 
they are separated from other kinds of matter—they do not 
necessarily exist as atoms ın the old sense; they go about in 
company, generally being associated in pais, He then defines 
such a combination of atoms as an elementary molecule. Ilere, 
then, ıs put before us authontztively a chemust’s view of the 
difference between an atom and a molecule. 

Let us now go to the physicist and see if we can gather from 
him his idea of atoms or molecules. It is iemarkable that, in 
a most admirable book, Prof. Clerk-Maxvell’s ‘‘ Theory of 
Leat,” tn which you find nearly all that is known by physicists 
about molecular theories, the word ‘‘afom” is not used at all 
We are at once introduced to the word '* molecule," which us de- 
fined to be ''a small mass of matter the of which do not 
part company RENS excuriions which the molecule makes 
when the body to which it belongs 1s hot.” 

Prof. Clerk-Maxwell goes on to give us ideas about these 
“molecules,” which have resulted from the investigations of him- 
self and others ; aud if you will allow me, I will rend a few extracts 
from his book (p. 286) : “All bodies consist of a number of 
small parts called molecules. Every molecule consists of a 
definite quantity of matter, which ıs exactly the same for all 
the molecules of the same substance. The mode in which the 
molecule is bound together is the same for all molecules of the 
same substance. A molecule may consist of several distinct 
portions of matter held together by chemical bonds, and may be 
set in vibration, rotation, or any other kind of relative motion, 


but so long as the different portions do not put company but , 
i pees in the excursions made by the molecule, our , 


travel 
theory the whole connec.ed mass a single molecule." ITere, 
then, we have our defimtion of a molecule enlarged. The 
next point insisted upon by our anthor 1s that the molecules of all 
bodies are t a state of continual agitation. 

That this agitation or motion exists in the smnllest parts of 
bodies 15 partly made clear by the fact that we cannot see the 
bodies themselves move. 

Now 1n a solid body the molecule never gets beyond a certain 
distance from its mital position. The path it describes 1s often 
within a very small region of space. Prof. Clifford, in a lectuie 
upon atoms, has ilustrated this v clearly. Ile supposes a 
body in the middle of the room held by elostic bands to the 
ceiling and the floor, and in the same manner to ench mde of 
the room. Now pull the body from its place ; it will vibiate, 
but always about a mean position ; it not travel bodily out 
of its place. Jt will always go back again. 

We next come to fiuids: concerning these we read— 
*' In fluids, on the other hand, theie 1s no such restriction to the 


* Revised from short-hand notes of a Lecture dehvered to the White- 
ul Foundation School Literary and Scientific Society, March ro, 
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excursions of a molecule. It is true that the molecole -rencrally 
can travel buta very small distance before its path i de tubal 
by an encounter with some other molecule ; bat after thi. encoun- 
ter there is nothing which determines the molecule r-* : to 
return towards the p from whence it came than to pi; it, 
way into new regions, Hedce in fluids the path of a 1n» ¿zule n 
not confined itkin a limited region, as in the case of soLil., Lut 
may penetrate to any part of the space occupied by the 1w 1^ 
Now we have the motion of the molecule in the sold and the 
flud. Ilow about the movement ina gas? ‘A gaseous body i, 
supposed to consist of a largs number of molecules moving very 
rapidly." For instance, in this room the molecules of the awr 
are travelling about twenty miles in a minute. ‘During the 
greater part of their course these molecules are not acted upon 
by any sensible force, and therefore move in straight lines with 
unifoim velocity. When two molecules come within a ceitun 
distance of each other, a mutual action takes place betien 
them which may be compaied to the collmon of two buliard 
balls. Each molecule has its course changed nnd «t:rti in a 
new path.” 
The collision between two molecules is define] as an " La- 
counter ;” the course of a molecule between encounters a Tice 
path.” It is then pointed out that '*in ordinary gaws the free 
motion of a molecule takes up much more time than is ozcujied 
by an encounter. As the density of the gas increases the hes 
path diminishes, and in liquids no part of the course of a molecale 
can be spoken of as its free 4 
Now the kinetic theory of gases, on which theory the.25 ate 
ments are made, has this great advantage about 1t, that it expla ns 
certain facts which had been got at experimentally, faci, s 
had been established over and over agua, bat which Jacket ev- 
planation altogether, tillthis mol theory, whic’ tikes ba 
granted the existence of certam stall things which or+ moving 
rapidly in gases, less rapidly in fluvls, and sall less in > ^73, was 
launched. The theory in fact expluns in a most amp!e manncr, 
many phenomena so well known, that are termel "law." It 
explains Boyle's law, and others, well known to students of this 
school Ths theory, which takes for its basis the existence of 
molecules and their motions, explains pressure by l:keninz it to 
the bombardment of the sides of the containing vec! by the 
molecules in motion ; or it tells us that the temperature of à gas 
depends upon the velocity of the agitation of the molscules, and 
that this velocity of the moleculesin the sime gasis € esine! r 
the same temperature, whatever bs the deosiy. — Wnen tie 
density varies, the pressme varies inthesame propoi2on. Tus 
is Boyle’s law. Further, the densities of two gases at the «me 
temperature and pietsure are propoitional to the mac ts of ther 
individual molecules, or, when two gases are at the sume pressure 
and temperature, the number of molecules in uwt of volume is 
‘the same, This is the law of Gay Lussac, 
I have now fairly introduced you to the atom of t';* chemist 
; and the molecule of the physicist, you will see at onre that tae 
| methods of study employed by chemical and physical inves- 
tigators are widely different. The chemist never th n'is ab iit 
encounters, and the physicist is careless as to atomic weit ; in 
his mind’s eye he sees a perpetual clashing and iask. | f par- 
ticles of matter, anl he deals rather with the quai y oi tie 
vanoas motions than of the maternal 
Next let me say a litle more about these ‘encounter: ," anl 
here I must again refer you to Prof. Clerk-Maxwii’s book 
{p 306) It is assumed that while the molecu'e is travers ag 
its free path after an encounter, ıt vibrates according to its own 
law, the law being determined by the construction of the 
molecule, or let us say its chemical nature, so that the vibration 
of one particle of sodium would be like that of another par- 
ticle of scdium, but unlike that of a particle of another chemical 
substance, let us say iron. If the interval between encounters 

| is long, the molecule may have used up its vibrations before the 
second encounter, and may not vibrate at all for a certam tıme 
previous to it. The amplitude of the vibration ul depend 
upon the kind of encounter, and will be independent oí the 
number of encounters. 

We can imagine a small number of feeble encounters, a large 
number of feeble encounters, a. small number of strong enco.n- 
ters, and a large number of strong encounters. 

In the case of feeble encounters, we pass from a smal nv n- 
ber to a large one by increasing the denmty. 

In the case of strong encounters we pass from low temperiture 
with small denmty to hi h temperature with great density. 

Increase of density reduce ‘‘ free path.” 
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will increase amplitude, 

The shorter the free path the more com the vibrations. 

The gieater the amplitude the more the vibration of the 
moitecule be brought out, not merely the A iiim d vibrations, 
2s we may teim them, which we get in the fiee path, when it is 
longest, but the overtones. 

Now why have I risked you with these detailed 
statements concerning the vibrations of ‘‘molecules?” — Because 
we believe that each molecular vibration disturbs the Ether ; that 
spectra me thus begotten ; each Mc us of hght being set 
in vibration by a molecular vibration of co nding wave- 
length. The vibration is, in fact, the sender; the spectrum is 
the recetving instrument, m this new telegraphy. 

Now there are two questions which I propose to discuss, and 
they are these :— What light does the throw upon 
molecular questions? and is there any hope that the spectro- 
scope, as researches with it me extended, may aid the study of 
2 subject which les at the root of chemical and physical investi- 
gation ? 

I have wiltlen down several statements, which I propose to 
discuss one by one. I shall state the tal when 
it exists, on which the statements rest and the methods by which 
the results haye beeu obtained 

. I shall for a time use the word “particle” to represent a 
small mass of matter, because it does not tie me to the !‘ atom," 
or the ‘‘ molecule” of the chemist, or to the ‘‘ molecule" of the 


Increase of tem 


physicast. " Paiticle" is a neutral term, which I hope none of 
you will quairel with. 
I. My 


t proposition is this :— When particles are ated 
boe so as to form a solid or hgud, they grve out rays of hight 
of certain refrangibilities ; and the spectrum 11 confinitous as far as 
wt qe. This was Kirchoff's x iine iu 
t surely ıs an important from the point of view of the 
molecular theory that all solids and hquids, with their particles 
moving as already stated ,do give you a perfectly distinct spec- 
trum from that which you get when you deal with any rare 
or vapour whatever. A poker put mto the fire becomes of a 
ull red heat, after a time a white heatis arrived at. As far as 
the vibrations exist they are continuous, there are no breaks in 
the series of wave-lengths. You may also get a platmum wire, 
and drive it to incandescence in the same way by means of 
electricity. Analyse the light by means of the spectroscope, 
the spectium is the rame as that of the poker Further, 
we can go to the sun, and divest it in imagmaton of the 
atmosphere which absorbs much of its hght, and we know 
that, with a small exception, we shall get a perfectly continuous 
spectium simular to that in the case of the poker or platnum wire. 
nected with spectroscopic investigation there 1s this wonder- 
ful fact, that as ıt deals with matter m the most general way, it 
is perfectly easy to cairy on a Ime of argument, not by refanng 
to different chemical elements, but to matter, now on the earth, 
now in the sun, or agam in some of the stars. Itisa great 
Jeveller. In this contmuous we have a spectroscopic 
fact connected with that kind of molecular motion which physicists 
attribute to particles so long as they are closely pack ther 
1n the solid state, and so long as they have but a small fice 
path as in the fluid state. $ 
2. I now come to my second propontion :— When particles are 
in a state of gas or vapour, and are rendered incandescent by high 
tension eiectricity, line-spectia are produced m the case of all the 
chentical dements. 
I have several photogs which I will throw on the screen, 
showing such tra as these now in question. Wo have thus 


the of the light grven off by the vapour of cobalt and of 
nickel rendered mncandescent by means of high-tension electri- 
city. I will next show you the spectra of other chemical ele- 


ments, such as aluminium and iron compered with nickel and 
cobalt, pure and impure hon com witha meteonte. These 
line-spectra are only to be obtamed fiom gases and vapoms, and 
as a rule only when we employ high-tension electncity. 

We get a perfectly distinct spectroscopic result from the one we 
had before, precisely in the case where according to the physicists 
we have an enormous motion and agitation of molecules, 

. I now proceed to the next proposition -—/1 some cases par- 
tices fn a state of gas or vapour can be set sunngtng by heat waves. 
I have hee some salts of sodium and strontium, these I place in 
the heat of a Bunsen burner, they are at once dissociated and the 
particles of the metals aie set swinging by the heat waves and 
we get their longest Imes. Now that is not only true for stron- 
tium and sodium, but for many other elements. But if I put 
salts of tron, or of the other heavy metals in the flame, I shall not 





get bright Imes. Or agzin, in some other vapours, such as sul- 
phur, we only get 2 spectrum, not of Imes, but continuous over 
2 hmitcd part of the spectrum. In fact I may say that with the 
exception of those elements which easly reverse ves, this 
hat is absolutely incompetent to give me anything like a bright 

e. 

4. Particles, the amplitudes of vibratons of which may eather be 
so sight that no virile light Jrom ow so great that 
they give ont Nght of thar own, absorb kghtof the same wave- 
length and of greater HEIN. through them 

der how beautiful this statement is when you look at it 
in the light of its teaching with regard to particles We throw 
sodrum mto a flame and get a yellow t; we place it on 
the poles of our electric lamp and render ft mcandescent, and its 
light is rich yellow. 

We have similarly incandescent sodium outside the sun, through 
which the rays of sunlight pass outwards towards the earth, and 
we may have mmiler non-luminous sodium vapour in a test- 
tube; and the vibration which gives the yellow light, in the case 
of the mn, and which is invisible in vapour of the tube, 
instead of giving a bright line gives a dark one. Let me show 
you some photographs of the solar spectrum, so that as youhave 
seen the bright lines due to 1adintion, you may see the dark lines 
m the solar spectrum which are due to absorption. 

Our knowledge of the elements existmg in the sun and stars 
depends entirely upon the principle fnst suggested by Stokes, 
that particles are set swinging when light waves pass through 
them with the particular rate of vibration which they effect. 

The elements to Whichi:a large number of tho Fraunhofer lines 
are due have been det by means of the vibrations of 
partcles on the earth, Whether a particle vibrates on the earth 
or on the sun it does not matter to the spectroscope, the vibra- 
tion is the same, but as the particle is set vibrating at the sun b 
a greater amplitude of the light passing through it we get a adt 
line instead of a bright one. To show that in the stars, re- 
presenting to us other suns, the spectra are various I will 
exhibit spectra of the three classes of stas into which most 
may be grouped In the middle we bare & mmple line j 
in the centre & more complex one, and at the bottom a chan- 
nelled spectrum. 

5. Next I have to pointout to you that Jive spectra become more 
complicated as the particles are brought nearer together, provided 
the state of gas or vapour be retarned, See the importance of this 
observed fact in connection with the molecular theory. If in the 
solid the particles can only oscillate round their mean ponton, ` 
if in the gas they can go through with enormous rapidity a 
tremendous number of various movements of rotation and vibra- 
tion, and along their fiee path; and if spectroscopically we can 
follow these movements by differences in the phenomenon 
observed, 1s it too much to hope that in the commg time we 
shall have an enormous help ın our inquiries? We get a solid or 
liquid condition, and a continuous um; we get the most 
tenuous gascous condition and then the phenomenon is changed, 
and the spectrum consists of a le line, So far indeed as the 
vimble pee goes, at is e by working with the gas at 
low piessure, and not too high temperature, to get a 
from ny ee a single line, and as you increase 
the density, and thus force the particles closer together, and 
make the conditions of the gas approximate in the way of aggre- 
gation more to those of a solid, so does the spectrum gei more 
and more like that of a solid, till we see at last a bnght continuous 
ctum. Take, for mstance, hydrogen, and use, not an ordinary 

-pump, but a spiengel mercury pump; use this for thiee or 
four hours, and observe the spectrum of the gus. It is & single 
lme. Fillthe tube again with gan ot ordinary atmospheric pres- 
sure, double pud diei or multiply it ten or more times, and 
what becames of the line? Not only does that green hne which 
first appeared get more and more obvious and thick, but more 
lines appear, and they get thicker, till at last the1o is such e beck- 
gound of continnous spectrum that these are all invisible as lines. 
A atmospheres the spectium is as continuous as that of a 
Eo. . 

6, Here is my sixth pioposition:—In the case of metals 
there are fero. different ways m which the continuous mor 
15 approached, Mmd I donot say 1eached, for thege may be much 
more to learn on this point. To:ender this clear I must show you. 
some more photographs and explain the method by which they 
have been o Here I have a coil and a jar, and here the 

les. We drive the metal of which these poles Rre composed 

o vapour, the va is rendered incagdescent ; the spectrum- 
we should get d therefore be one of bnght lines. Now, 
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case, in every pert of the spectrum, wo should get light 
fiom ded art of the spak, I prefer to use a lens, by means 
of which throw 

strip of the total visible 
lar part of the vapour. 
selves. These poles are perpetually giving off vapour, which is 
constantlwgoing away ; some of it is being oxidised, some of it 
is travelling away along the currents of ar set up. What follows? 
There must be more vapour clése to the pole than in the interval 
between the poles; that will be still more true if I make the 
interval between the two pcles longer. In the part between the 
two poles, if they consist of two different elements, we have 
` three distinct spectra, Tn the upper part, a 1egion rich ın the upper 
vapour; in the lower, one nch 1n the lower vapour ; between 
them one which is rich ın neither We have then at least three 
distinct layers, so to speak, in the specum, the spectrum of the 
vapour of the upper pole the spectrum of the vapour of the lower 
one, and also of the central region. The number of particles of each 
vapour will decrease from each pole. You will see in a moment 
that much the same condition of affairs will be biought about, if, 
instead of uring a spak, I use an electric arc, in which the pure 
vapour of the substance which is being rendered incandescent 





Fia 1—C, spark ; D, lens, A, colimator ; B, observing telescope. e 


fills the whole interval between the poles, the number of particles 
being smalla at the sider of the arc. Now I can thow an 
image of such a Aortesnfal arc on a vertical alit; the slit will 
E then the um of a section of the arc at right angles to 
ts length. ou have a photogaph of such a spectrum of 
iron now before you. I Wish © draw your attention to the 
long and the short Imes. The vapour which exists furthest 
from the core of the arc has a much more simple spectrum 
“than that of the ‘core of the arc itself. The of the 
centie consists of a large number of lines ; that farthest from the 
centre conmsts of one line. If you picture to yourselves the 
particles getting nearer to.each other, as you nearer the 
source.of supply, you see that the nearer the particles are er 
the more fhey bang about and the more lines we get in the 
spectrum It is important to notice that vibration once begun 

ways goes on ; it never gives face to others, although it may 


give rise to others; so that you get the number of lines 

in the centre, where the icles gre closest together. Now I have 

specially to refer té the that the way in which the continuous 
e 


spechum is built up varies in different substances. Here I 
have a phot: giving the spectrum of aluminium and calcium 
com: that of the Lenarto meteonte. The spectra of 
calcmm and aluminium differ geneiically from that of the 
meteorite. I want to draw attention to the thick or winged 
lines you get in the case of aluminium and calcrmm. These spectra 
are good specimens of those which give a continuous spectrum by 
thickening the lines, while the elements in the meteonte are as 
good specimens as I could put before of those which produce 


a continuous spectrum by increasing the number of their lines. 
remarkable fact connected with this. 


There ıs another 





Fic 2 —Long and short Ines of rinc and culmium 
Yon see athin dark line in the centre of the: thick: bright 
hnes; this isdue to the absorption by the iarer coo 
vapour lying outside this vapour. This is almost invariably 
obserred in the substances giving us the lines thickening 
as the continuous spectrum is approached, while iron does not 
ive us any such reversal It is well to see if one can group 
acts t That is the first business of a man of Science. 
It is extraordinary that in all the substances I have examined 
the question of specific gra decides whether the substance 
should have its spectrum complicated by thickening or increasing 
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its lines You know the specific gravity of iion is high. In the 
case of aluminium, magnesium, sodium, and others w this is 
low you have the widening of the lines and the casy reversal. 

So much for the continuity of the spectroscopic record of the 
continually increasing distance of paticles from particles. We 
began with a solid and a continuous spectrum, we end with a 
tenuous gas and a spectrum of a single lme, and we partly bridge 
over the gap between these states in two different ways. 

J. NORMAN LOCKYER 


(To be contineed.) 
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COL, GORDONS TOURNEY TO GONDOKORO 


WE have been favoured with the following remarks 
concerning Colonel Gordon's journey to Gondokoro. 
"Colonel Gordon, “ His Excellency, the Governor-general 
7of the equator!” arrived at Khartoun on March 13, and 
had with hima Pall Mall Gazette of Feb. 13 ; he writes 
on the 17th from Khartoum as follows :— . 
~“ At this season of the year the air 13 so dry that animal 
matter does not decay or smell,it simply dries up hard ; 
for instance a dead camel becomes in a short tme a 


drum., 
. “ The Nile, flowing froni the Albert Nyanza below Gon- 
dokoro, spreads out into two lakes ; on the edge of these 

à aquatic plants, with roots extending 5ft. into 
the water, flourish ; the hatives burn the tops when dry, 
and thus form soil for grass to grow on; thi a ogee 
burnt, and it becomes à compact mass, The Nile rises 
and floats out portions, which, being checked in a curve 
of the channel, are joined by other masses, and eventually 
the river is completely, bridged over for.sévetal miles, and 
all navigation is stopped. 

-“ Last year the governor of Khartoum went up with three 
companies and two steamers, and cut away blocks 
of the vegetation; at last one night the water the 
remaining part, and swept down on the vessels, dragging 

. them down some four miles, amidst (according to the 
Governors account) hippopotami, crocodiles, and 1 
fish, some alive and confounded, others dead or dying the 
fish being crushed by the floating masses. One hippo 
was carried against the bows of the steamer and killed, 
and crocodiles 35 ft. long were killed : the, Governor, who 

. was on the marsh, had to go five miles on a raft to get to 
the steamer. : 

“The effect of these efforts of the Governor of Khaitoum 
is that a steamer can now go to Gondokoro m-'twenty-one 

- days, whereas it took months formerly to perform the 


same journey.? 

Colonel Cordon left Khartoum on March a1, and in 
bis last letter from Fashoda, 10? N., he touches on some 
of the scenes on the banks of the nver—the storks, 
which he was in the habit of seeing arrive on the 
‘Danube in April, laying back their heads between their 
wings and clapping their backs in joy at their return to 
their old nests on the houses, now wild and amongst the 


+ 


| . crocodiles 2,000 miles away from Turkey ; the monkeys 


. coming down to drink at the edge of the river, with their 
long tails, like swords, standing stiff up over their backs ; 
the hippos and the crocodiles. Such scenes to a lover of 
nature, as Col. Gordon is, doubtless would serve to make 
up in some measure for the loss of civilised society and 
comforts. a. j " 





THE EXTINCT FAUNA OF THE MASCA- 
RENE ISLANDS* - 


"THE members of the scientific ies eens about to start 
for Rodriguez should make themselves acquainted 
. with what has y been done towards the working out 
of its wonderful extinct fauna. We therefore beg leaveto 
call their attention, and that of naturalists in eneral, toa 
recent contrbution of M. Alphonse Milne-Edwards to 
our knowledge of this subject, published in the “ Annales 
des Sciences fiaturelles." . ' 

In this excellent memoir M. Milne-Edwards describes 
the objects disinterred during some researches made in the 
caverns of Rodriguez under the direction of Mr. Edward 
Newton, the Colonial Secretary of Mauritius, as also the 
contents of a small collection from Mauritius itself, made 
in the same recent formation whence the complete skele- 
tons of the Dodo were latley obtained. 


* “ Recherches sur la Farmo ancienno des iles Mascarcignes.” Par M, 
Alph Milne-Edvards. Ann. Sc. Nat., sér. 5 Zool, t. xix. . 


The remains described and figured are entirely those of 
Birds, to the extinct forms of which class the author of 
this memoir has lately devoted so much of his attention. 
The most remarkable form thus restored to us is certainly 
the rail-ike bird, apparently allied to the Ocydromus of 
New Zealand, which is proposed to be called Erythro- 
machus le; . "This bird is of greater in as there 
can be lr uestion that it is the Ge/iore of which the 
old voyager at as abundant in the island 
200 years ago, and as being “frasse pendant toute l'année , 

d'un goût délicat,” although we cannot quite understand 


how the ral muscle can have been sufficiently large 
to provide much sustenance to the h mariners of 
those days! Besides the Erytr , M. Milne- 


Edwards resuscitates ies of owls, pigeons, parrots, 
and herons, and concludes his useful memoir with some 
pregnant remarks upon the general character of the | 
ancient fauna of the Mascarene Islands. 

We trust that the new expedition, soon about to start 
for Rodriguez, will not fail to succeed in obtaining a much 
more intimate acquaintance with both the ancient amd 
modern fauna of this remote island. 


— 
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: NOTES ; 

Tux annus] meeting of the Linnean Society was held on 
Monday, m conformity with the terms of the charter, when Prof. 
Busk presided. The following officers were elected :—Presi- 
dent, C. J. Allman, M.D.; Treasurer, Daniel Hanbury ; 
Secretaries, Frederick Currey; and St. George J. Mivart. . 
The five members of the present Council recommended to 
be removed were—Dr. Braithwaite ; J.D. Hooker, C.B., M.D ; 
J. G. Jeffreys, LL.D. ; Daniel Oliver; W. W. Saunders 
The five Fellows recommended to be elected into the 
Council m the room of the above were—Major-Gen. Strachey ; 
W.T. T. Dyer; J. E. Harting ; W. P. Hiem; J. J. Weir. 


Tux Annual Report, dated Jan. 31, 1874, of Mr. Gould, Go- 
vernment Astronomer to the Argentine Republic, has come to 
hand, containing an account of the work done at Cordoba Obser- 
vatory during the pest year, Judging from this and the previous 
report, and {rom the amount of encouragement given to Mr. 
Gould by the Aig@htine Government, it seems likely that Cordoba 
Observatory will produce as valuable results as any other obser- 
vaiory in the southern hemusphere, The observations of the 
stars between 23° and 80' of S.D. have been diligently con- 
tmued, the heavens for this purpose being divided into a number 
of xones of convenient sire. More than 70,000 observations of 
stars have in this way been made, and Mr. Gould confidently 
hopes that by the middle of this year the zone-observations will 
be completed, by which time he calculates that about 65,000 dif- 
derent stars will have been observed. Besides this a large number 
of observations for instrumental corrections have been made, 
besides repeated and careful observations of five or six stars in 
each rone for the purpose of detecting any errors of observation 
in the other stars of the zone. A considerable amount of photo- 
graphic work has also been done, though Mr, Gonld has been 
sadly hampered in this department. A vmiety of other useful 
axronomical work has been done at the observatory, which, 
under Mr, Gould’s superintendence and by the liberality of the 
Argentine Government, is being gradually brought to a condi- 
tion of great efficiency. 


Mr. Gould is also provisional director of the Argentine Me- 
teorological Office, which has been established for only about 
two years ; here also he has set to work in a thorough manner 
with results that promise well for the future, notwithstanding the 
difficulties that have met him in the getting together of good 
instruments, He has endeavoured to collect all the meteorological 
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observations on record, made at any time in any portion of the ! 
national territory or its immediate vicmity; and very excel. 
lent progress has been made in this direction. He has also | 
enlisted coadjutors to make systematic observations in various 
parts of the country, and soon he hopes to have the country . 
well dotted with such observers. A considerable amount 
of work fas been accomplished in tabulating and computing 
the results thus far collected. e By the end of another year it is 
expected that sufficient observations will be available to permit 
the publication of & volume devoted exclusively to the meteor- 
ological statistics of the Argentine Repubhc. 

Dr. BU2AMEISTXR, well-known for his thorough knowledge of 
the natural history of the region of La Plata, where he has 
resided for many years, has been, we learn from the Academy, 
nominated to the post of Dhector of the Natural History and ' 
Physical Faculty of the Univermty of Cordova, where seven 
chairs are already held by German profess. | 





“Tue delegates of the Oxford Univeisity Museum have ap- | 
pointed Mr. H. J. Stephens Smith, M.A., Balllol College, | 
Fellow of Corpus Christ College, to the keepership. öf die. 
University Museum, vacant by the lamented death of Prof. 
Philipa The stipend of the keeper is 807. per annum, with an , 
official residence adjacent to the museum. The appointment of | 
Mr. Smith will have to be ratified by convocation. The Pro- 
fessorship of Geology, vacant also by the demise of Prof. Phillips, ' 
and worth 300. per annum, 1s still vacant, though no official | 
announcement of the vacancy has been made. 


THE fint party of the. Engliah. expedition for observing the 
transit of Venus took its departure on Saturday afternoon in the ! 
Government transport Z/rsaberh Mart, from Woolwich. The 
stores include cases of astronomical and photographic apperatus l 
to the extent of nearly 150 tons measurement, besides provisions | 
and other necessaries, as some of the party will be for several 
weeks located in inhospitable regions. Of the gentlemen who | 
left on Saturday, Lieut, Neate, R.N., will be chief astro- 
nomer at Rodnguez, in the Indian Ocean, and Lieut. Hoggan, 
RN., one of his assistants; Lieut. Goodndge, RN., 
one of the astionomers at^Christmas Harbour, Kerguelen, 
which lies between the Cape and Australia; Mr. J. B. 
Smith, astronomer and photographer at the Same station ; and 
Lieut. Cynl Corbett, C.B., is to be chief astronomer at a second ! 
station in the same island. There me to íollow—Mr. Burton, : 
astronomer and photographer at Rodriguez; the Rev. F S." 
Perry, F. R.S., chief astronomer at Christmas Harbour ; the Rev. 
W. Sidgreaves, astronomer at the same station ; and Lieut. Coke, ' 
R.N, who will act as astronomer with Lieut. Corbett at the 
second station, Kerguelen. 


WE greatly regret to hear that the Rev. R. T. Lowe, the well- 
known author of a ''Flora of Madeire,” was among the pas-° 
sengers who lost their lives in the 1ecent wreck of the ZLijerza. 


Tux French Academy has elected M. de Tchebycheff, the | 
emment geometer of St. Petersburg, foreign associate, in place ' 
of the late M. De la Rive, and M. Ollier of Lyon, a corre- 
sponding member in place of the late Dr. Guyon. 


Screncx is beginning to make headway in the re-constituted 
University of Strasburg. A new observatory (under the direc- ! 
tion of Prof. Winnecke) is to be commenced at once, and an : 
18-inch refractor has been ordered. The Physical Cabinet 
(under the dhection of Prof Kundt) already possesses a very ` 
fine collection of the newest apparatus, and the professor has a 
class of fifty men. 


IN a small pamphlet, reprinted from the Wiener Abendzost, 
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observetory, which has been in existence for more than a century, 
and of some of the work which has been done in ıt. The new 
Observatory has apparently been carefully planned, and will be 
well provided with the most approved instruments. 


Wx would draw attenhon to the valuable Notes con- 
cerning the work of the Challemger between Simon’s Bay and 
Melbourne, in the Zier of Monday and Tuesday. Very ım- 
portant observations have evidently been made on the currents, 
temperatuie, and life of the southern seas. Some interesting 
observations are made regarding icebergs, and the remarkable 
similarity of the fauna of the southern seas to that of the north- 
em is noticed. ‘' We scarcely expected,” the writer says, ''io 
find the water so deep, but it agrees with our former obser- 
vations, which lead us now always to expect to find the deepest 
water near the land. To account for this we can only reason 
that no large part of the surface of the earth can be raued 
higher than another by means of a volcano or otherwise, unless 


| at the same time q corresponding hollow or depression is ex- 


cavated in the neighbourhood. To form a hill, the earth must 
be removed fromjsomewhere else.” 


Prors. DONDZRS and Th. W. Engelmann have published, in 
Dutch, the results of their inquiries made during 1873 on the 
passage of blood-cells through the vessel. Workmg with a um- 
locular microscope, they have not been able to find any apertuic 
by which the white corpuscle can pass through the vessel. 


THE lest number of the 7ougial of Botany contains a sketch 
by Mr. B. D. Jackson of the life of Willam Sherrard (1658- 
1728). Mr. Jackson's object is thus stated :—‘ The whole life 
of William Sherrard was so mtimately connected with that of 
the leading men of Science in his day, that a comprehensive 
account of his career would be an epitome of his times. The 
exigencies of space, however, forbid more than a sket.h of his life, 
designed to correct certain errors which appear m all the accounts 
that have come under ry notice, copied apparently from 
one book into another." Mr. Jackson says of him :—* Whilst 
wecannot admit him as the equal of his contemporaries, 
Ray and Tournefort, who originated systems, yet the services 
he rendered to botany at a period termed by Linneus 
‘the golden age,’ must make his name as lasting as 
the sclence. His intercourse with the leading men in the science 
both at home and abroad was intimate and frequent; he was 
generous even to excess in distnbuting seeds and dried plants, 
an unfailing patron of deserving naturalists, and crowned his use- 
ful life by the -bequest of his library and herbaiium (the most 
authentic and one of the largest at the time) to the University of 
Oxford, with the endowment of 3,o00/. for the professor of 
botany.” 


WE are glad to learn that the anticipations expressed in one 
of our recent numbers as to the management of the future office 
for Maritime Meteorology in Germany, have been fulfilled by 
the appointment of Herr W. von Freeden to the post of directo; 
Herr von Freeden was fo. many years at the head of the Nawi- 
gation School at Elsfleth, near Bremen, and since 1867 hn, 
superintended the Seewarte at Hamburg. The best results may 
be hoped for from his long expeiience and his known real for 
Science. 


IT is requested that those members of the Univesity of Cam- 
bridge who desire to avail themselves of the facilities for study 
at the zoological station at Naples, for which a grant has been 
mede from the Woits Travelling Bachelors’ Fund, will send their 
names to Mr. Foster, Fellow of Trmity College, on or before 
October I. The nommations will be made by the Board of 
Natural Science Studies early in October. 


Karl von Littrow takes advantage ofthe foundation of the new | AN expedition is being fitted out for an exploration of the 
observatory of the Vienna University to give a history of the old : Arctic Seas, Capt. Wigans, Sunderland, has engaged Mr. 
. à 


14 


. Lamond's splendid steam yacht Dama, and will proceed vid 


Nove Zembla, sailing from Dundee on June 1. 
Peterhead, will command the Disxa. 


ON the 2oth inst. a large representative meeting of various 


corporate towns was held at the Society of Arts, Adelphi, 
under the presidency of Lord Hampton, in reference to 


Capt. Brown, 


.the national musemms, The following resolutions were passed 


unanimously :—1. ‘‘That all museums and galleries sup- 
ported or subsidised by Parliament should be made con 
ducive to the advancement of education dnd technical 
Instruction to the fullest possible exteht, and that special 
Parliamentary funds should be grented to assist local and 
. provincial museums in the acquisition and loan of objects, and 
with building grants and thus extend their usefulness.” 2, 
* That in the opinion of this meeting all national museums and 
galleries should be placed under the authority of a Minister of 
the Crown, with direct responsibility to Parliament, thereby ren- 
dering unnecessary for the purposes of executive administration 
- unpaid and irresponsible trustees except those who are trustees 
under bequests or deeds, who might continue to have the full 
powers of their trust, but’ should not be charged with the ex- 
penditure of money voted by Parliament.” The chairman was 
requested to submit to the Prime Minister the foregoing resolu- 
tions, and press their importance on his attention. . 


We cannot regret that Lord Hampton’s moion ior thes 
appointment of a Minister of Education in the House of Lords 
last Friday was lost. Lord Hampton -does _Dof seem to' 'under- 
stand what is really required, and the Duke f Richinónd' reply 
under the circumstances was perfectly appropriate and conclusive. 


IT is known that several years ago the Germán Astronomical 
Society undertook the systematic revision of ‘star catalogues for 
the boreal hemisphere up to the gth magnitude. That heavy 
taak has been undertaken by fourteen obseivatories —Cámbridge 
(England), Christiana (Norway), Palermo (Italy) Neufchâtel 
(Switzerland), Leyden (Netherland); Harvard College and 
Chicago (U.S ), Pulkows, Dorpat, Helsingfors, ‘Karan (Rus 
, sie), Berlin, Leipsig, Bonn (Germany). The boreal hemi- 
" sphere has been divided into zones, each of which has been 
allotted to two different observatories, Pulkowa was entrusted 
with the cme of observing fundamental stars numbering 539. 
The work is just balf done, and' will be finished by the end òf 
1875, when every star marked hy Lolande.an his, Histoire 
celeste," and Argelander in his nra d have been 
revised. : 

A CHOLERA conference is to meet in Vienna in the course of 
the autumn, to discuss the best methods of gieventing the;pro- 
pagation of the disease. Prof. Pettenkofer, who has carefully 
watched the progress of cholera fn Munich moco its outbieak 
_ nearly a year ago, will be present, and will no, doubt have value 
able information to contnbute. The number of deaths, which 
last winter amounted to 55 a-day in Munich (as & maximum), 
had sunk lost month to 2 per diem. . 


Tere German Society of- Anthropology is industriously col- 
Jecting materiel for the Prehistorió map, which it was resolved, 
at the meeting of April 1870, to prepare for publication. Among 
other polnts 0 be indicated on this map will be the positfd” of 
the most notable Prehistoric settlements, fortifications,, lake- 


. dwellings, cave-dwelllngs, burlal-mounds, and other places “of 


sepulture. By a judicious use of colours, the various periods— 
Stone, Bronze, and Iron—will be indicated, and altogether the 
map will be Repeal eee PEE 


ethnology. 2 


We have already referred to the ated is the French Go 
yernment of M. Alglave, Professór Í the Law Faculty of Douai, 


-and editor of La Rewa sclentifighe. M, Alglave hed been dele- 
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gated tempormily to the faculty of Grenoble, bat as he had 
undertaken to deliver a course of lectures at Lille, and had more- 
over been designated secretary to the approaching session of the 
French Association et that town, he petitioned the minister to 
permit him to remain at Douai ; the reply was absolute dismissal 
from his post without delay. Such is a specimen of how French 
ministers use their.‘‘little brief authority." ? 


Last Thursday a handsome few aquarium, well stocked with 
marine and fresh-water fish, was opened at Manchester. The 
sea-water is brought by train in barrels from Blackpool, a dls- 
tance of about 40 miles, and a constant supply is maintained. 


Mz. J. W. DougcLAs, the well-known entomologist, has 
become one of the editors of the Estemologist’s Monthly 
AMagasine. 

THE first part of the third issue of Sowerby’s “ British Wild 
Flowers” (Van Voorst) is now out; the descriptions with an Intro- 
duction and a Key to the Natural Orders, being by C. Plergoint 
Johnson, Botanical Lecturer at Gay's Hospital. 

Tae additions to the Zoological Society's Gardens during the 
last week inclade a Wild Boer (Sws scrofa) from “Algeria, pre- 
aented by Mr. W. F. Tempest;,an Ourang-ontang (Simia 
satyrus) from Borneo, deposited ; a Racoon-like Dog (Vycteresles 
vreerriexs) from Amoorland, new to the collection ; a Great 
Bastard (Oñs tarda), European; five Red-legged ‘Falcons 
(Arythropus verpertints), European, purchased ; three Temmiricks 
-Tragopans (Cerzarmis. "epson ncha) and three Peacock Pheasants 
(Polyedectron ckinguis), hatched in the Gardens ; and:two Hairy 
Armadillo (Dasypus villesus), born in the Gardens. :. 





` THE FLORENCE INTERNATIONAL - 


BOTANICAL CONGRESS 


HE International Botanical Congress commenced ‘its sittings 
T at Florence an Mey 15, under ths president of'Dr. Hooker, 
Prof. Parlatore being disabled by illness from E that 


The vice-presidents elected were àr. Bentham and Dr. 

for Great Britain, M.'de Candolle for Switzerland, M. Fenzl 
for “Austria, ALM. Planchon, Weddell, and Baillon for France, 
MAL Reichenbach, Hofmeister, Wendland, and Karl Koch for 
Germany, and M. Regel, Bunge, Ge Gelernoff, and. W psa 
for Russia At the Congress En resented 

fessors Bentham, Allman, e rr ed D "Dre Hooker 

Mess Smee, Hiern, and Maw; David Moore ee 
Treland, and Charles Moore Australis. 

On the fust day & paper was read by Dr. Planchon on 
Pk vastatriz and the vine disease ; on vegetable palgeou- 
tology by M. Carnel ; on the development of Cynomorix- coc- 
ctrenm, by Dr. Planchon ; M. FamintEn on tlie spores of 
Aakaiigss. 

At the second meeting, May 18, Prof. de Candolle, s 
and among tho papers read was one by Mr. W. P. ot 
Cambridge, on th» determinations of the fossils that have been 
Teferred to Diastyres or allied genera. At tho third meeting, 
May 20, Dr. B a Russian botanist, presided, and the papers. 
included one by Candolle on Alpine plants. On the 16th . 
took ‘place the inaüguretop of the bust of Philip Barker Webb, 
an English botens, who left his valuable herbarrum to Florence. 
An oration was made by Dr. Bolt, of Berlin. 

The International Horticultural- Exhibition, which took place 

concaremnt 7 "i with the Congres:, was opened by the King on tho 
15th, and following day 1, 800 people were present, 

The show was held m a new iron buildmg in the middle of the 
town, which is to be used asa market, The Vahan News, pub- 
jished in Rome May 19, says: “The Floral Exhib:inon has 
er which 
accompanied its inauguration. There hes been a large daily 
-attendance, The show was remarzably complete, and the 

rizes have been awarded with such justice that no jealousles 
fave been allowed to mar the pleasure of the recipients,” 

. Itis proposed that the eosterenes Toren year shall be held 
in London. 
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SCIENTIFIC SERIALS 


THE Gægraphical Magasine, May.—The principal article in 
his number is a translation by CoL Yule, C.B., of some of 
the notes appended to the Rusman edition of his ‘‘ Essay on ihe 
Oxur," by the late Alexis Fedchenko ; they are extremely in- 
teresting.—Mr. E. D. Morgan contnbutes a paper on the new 
Russian prpvince of Amu Daria, which is accompanied bya 
uic ME E. G. Ravenstein's paper On the Viti or Fijl 
Islands, with the excellent map which accompanies it, will be 
very acceptable to many at the present time.— The number con- 
tains a very curious and interesting paper p rting to be the 
autobiography of a slave, under the title of My parentage and 
early career a5 a slave. 


THE iras ial Magazine for May, contains the following 
onginal articles -—The shell-bearing gravels near Dublin, by the 
Rev. Maxwell Close, F.G.S. ; On some new Devonian fossils, 
m Prof. H. Alleyne Nicholron, F R.S.E. ; On the subatitution 
of dnc for magnesium, by E. T. Hardman, F.R.G.S.I.; The 
volcanic history of lIreland— address to the Royal Geol 
Society of Ireland, by Prof. Hull, F.R.S., president ; a 
raised beach at Tramore, by E. T. Hardman. 


THE American Journal of Science and Arts, April 1874.—We 
have here the continuation of Prof. Leconte’s interesting paper 
On the great lava flood of the North West, and the structure 
and age of the Cascade mountains. There has been much 
speculation as to the origin of the ‘‘ prairie mounds,” 
which consist of a dnit soll of earth, gravel, and small 
pebbles. Prof. Leconte considers they are entirely the result of 
surface erosicn acting under peculiar conditions, viz. a treeless 
country and a drift sol consisting of two layers, a finer and 
more movable one above, and a coerier and less movable one 
telow.— Mr. Chosegrvesan account of the auriferous gravel deposit 
of Gold Bluff. —Mr. Meek continues his notes on some of the fos- 
xils figured in the recently issued fifth volume of the IIinous State 
geological report ; and Mr. Veiril gives resulis of 1ecent dredg- 
ing expeditions on the coast of New England.—In a paper 
the hgnites and plant-beds of westein Amenca, Mr. New- 
berry calls in question some of Mr. Lesquereux's conclusions, 
and seeks to show that several of the are Creíaceous and 
not Eocene.—A mong the remaming matter we find notes on a 
mass of meteoric ion-found at Howard co. Ind. (with remarks 
on the molecular structure of meteoric iron) ; on the parallelism 
of coal seams ; and on recent earthquakes, We may also notice, 
in the Scientific Intelligence, a lengthy abstract of a paper by 
Josiah Cooke, jun., On the vermiculites, their crystallographic 
and chemical relations to the micas, with a discussion of the 
cause of variation of the optical angle in these minerals. 


Peggendorfs. Annalen der Phystk und Chemie, Jubelband, 
—The hearty ion with which the proposal was met, to 
commemorate the jubilee of the scientific veteran who has for 
years edited the Aunalen, is here represented in a collection of 
more than sixty papers of original research, many of them by 
well-known inv ators. We can do little more than briefly 
glance at some of the subjects that are treated, of which there is 
gieat variety, Electricity and magnetism meet with a consider- 
able share of attention; and we may fist of all note some inte- 
resting studies, by M. Wullner, on discharges of the induction 
curent in filled with rarefied gases. This research be- 
tokens erable minute care, Vanations were mada in the 
form of the tubes used, degrees of rarefaction, direction of spark, 
Mos d of rotatmg minor in which the bght was reflected, &c. ; 
the mfiuence of magnets was also observed, and some shiking 
peculiarities of stration in the image of the dischmge are brought 
to hght, and shown in diawingg— M. Hittorff examines from a 
different point of view the conduction of electuaty by gases. — 
Prof. Blaserna, of Rome, studies extra currents; and he points 
out that at the moment of closure the current begins to flow, 
first slowly, then more quickly, till it reaches a maximum, from 
which it descends, by a series of oscillations, between maxima 
and to zero. —M. Reiss, m reference to what he terms 
the electric induction of a non-conductor m itself, enunciates the 
proposition that at the under surface of a free non-conducting 
plate, w surface is electrfied, there 1s an electric layer 
of the same nen with the electricity of this surface, while imme- 
diately above there 1s an electric layer of the opposite sign.—The 
heat-action of electric unction cmrents forms the subject of 
a communication from M. Edlund; and M. Kohlrausch de- 
scribes the action of polarisation én alternating currents; also a 


sinus-inductor. The electromotive force of liquid batterles, the 
thermo-electric piopertes of topaz, spar, arragonite, the 
action of magnets on discharges in rarefied gas, the ERA 
of glas for electricity and heat, and some iarities of gal- 
c polarisation, are also treated ; and of more theoretical 
papers, we may specify one by Prof. Feilitzsch, On the poles of 
equal normal mtensity in the magnetic field of a galvanic battery 
current, and one On a general theorem for calculating the action 
of m usin irals, by Dr. von Waltenhofen.— Perhaps no 
selentibc serial i nieto och a ich collection of material n the 
department of mmeral chemistry as do ffs Annalen durin 
these fifty years. The influence of Berzelus has made 1 
powerfi elt; both his spirit and his method being uM 
reflected m the researches by his students, among whom Prof. 
Henrich Rose occupies the first rank, Those who are mterested 
in this, branch will find in the 9'udelkaswd a valuable résumé, by 
Prof. Rammelsberg, of the work of the Annalen in reference to 
it; and a list is given of forty y chemists who have Inboued 
on various mmeral forms, under Koes direction. —In a pa 
On the struggle for existence among molecules, by M. Pfaundlei, 
an ingenious parallel is drawn between the phenomens of pio- 
duction of certain chemical compounds throngh pu tal dissocia- 
tion and reciprocal reaction, on the one hand, and production of 
species through natural selection (according to Darwin's theory) 
an the other ; and this article is followed by one On the equiva- 
lent of vis vma, by M. Wilhelm Weber. The phenomena of 
light and heat are studied ın various aspects, In a note On the 
spectrum of aurora, Prof. Angstrom consideis that the yellow 
ht (characteristic of all amoras) arises fiom fluorescence ot 
osphoiescence. An electric discharge is supposable, which, 
though in itself faintly luminous, is rich in ultra-violet light, and 
1; thus capable of producing quang fluorescence. It is also 
known that oxygen, and sev compounds of it, are phospho- 
rescent Prof. Angstrom thinks it unnecessary to have 1ecourze to 
“vanability of are tra under varymg conditions of pressure 
and temperature." —M. Zollner has a paper of pholometric re 
searches on the physical character of the planet Mercury, in 
which he comes to the conclusion that Mercury has a suiface 
closely resembling that of our moon; it is without sn atmo- 
sphere.—Mr. Bolrmann studies the connection between the turn- 
ing of the plans of polarsation and the wave-len of various 
colours; M. Ketteler, the specific law of ed anomalous 
dupernon ; M. Knoblauch, the reflection of heat and bght 1ays 
from inclined diathemanous and transparent plates; "ard M. 
Dufour the reflection of solar heat from the e of Geneva.— 
A curious phenomenon is ducussed by Prof Lommel, viz. the 
appearance of a luminous halo round the shadow of one's head 
in wet grass, especially when the sun 1s low. He supposes it to 
arise from light being refracted through the drops, received by 
the surface below, and sent back through the drops to the lumi- 
nous source ; the light thus suffering a fourfold refraction, and 
also a diffuse reflection. It is a like cause tothat which caplons 
the shining of cats’ eyes in the dark, —In experimenting on the 
specific heat of water at vanous temperatues, M. Bosscha 
arrives at results somewhat different from those of Regnault,— 
M. Hagenbach continues his eaperments on fluorcscence.— 
There aie several papers referring to new and improved instru- 
ments. The practical physiol will be interested in some 
new arrangements, by Dr. du Bois Regmond, for studying the 
phyncs of nerve and muscle, including a mercury key, a double 
commutator, a “frog pistol" and a spring myographion.— M, 
Baientm deséribes an mnprovement on Poggendorfi’s machine 
for demonstrating acceleration ; M. Gorst a spectroscope with 
flnorescent eye-plece ; M. Melde a wave-apparatus for showing 
Chladni's - s; M. Rudorff an improved Bunsen pho- 
tometer; while M. Jolly makes a new determination of the ex- 
pansion coefficients of some slx gases, and investigates the action 
of air thermometers,—The theoretical mits of capability of 
the microscope forms the topic of an able memoir py M. Ilelm- 
holtz —Some hydraulic researches by M. Meyer prove that pra- 
sure 1s ated in water with the velocity of sound ; and that 
the P e law holds good for outflow of water not only 
through capillary tubes, but also through wider tubes, provided 
these are sufficently long (thus it was found to hold for 250 
to 3,000 m. length in a tube 7 mm, diameter).—M. Karsten com- 
Inunicates an instructive account of-recent scientific 1esenrches 
ontho E peraturen saltis &c., of the Baltic and North Seas. 
—In mechanics we have a number of bending- uments from 
M. Buff, in reference to elasticity of various un A 
glam, wood, &c.; and among the few chemical subjects treated 
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Get to prolong our enumeration) are the constitution of chlorhy- 

acid and its salts (Thomsen), new sulphur salts (Schneider), 

and the volume constitution of some ede (Schroder). — The 

- only paper from an source ap to be that of Prot. 
Tyndall’s, On propagation of sound the atmosphere. — 
A well-executed portrait of Prof. Poggendorff is prefixed to this 
interesting volume. 

Astronomische Nachrichison, Nos. 1,984, 1955, and 1,987.— 
These numbers contain a long paper by Prof E. Kayser on 
some new applications of the level to astronomical i 
especially to the alt-aximuth.—A table of the eclipses of 
Jupiter's satellites, observed at Toulouse from Jan. 4 to 
‘April 1, appears in No. 1,985.—Obeervations of 135 
and 136, are given . G. von der Sande Bakhuyzen, 

. , and E Stephan.—No. 1,987 contams a paper 
5 C. Hornstein, On the daily vanaton of the horizontal 
magnetic force of the earth. The author points out the correspon- 
dence between the sun-spot period and the vanation above men- 
tioned, the manmum and minmum of each, according to the 
table, appears to occur at the same time.—R. Luther grves a 
number of observations on the positions of the minor planets 
and variable stars, The elements of Winnecke's comet are 
given by W. Schur as follows :— : 


Heco aca ic 


a Sam T s 
I = 302° 15 41 
1 = 31° 32’ 26" 


log. g = 9°947502. 
Prof. Winpecke communicates the discovery of the above comet. 
—Prof, Weiss an ephemeris of Winnecke's comet I. 
. Position for May 18, R.A. 15h. aam. 15%, D. + 43° 8, de- 
creasing in R.A. about 15/& day, and increasing in D. a few 
minutes.—C. Bruhns gives positions of Winnecke’s and Coggia’s 
comets.—Dr. J. Hol gives an ephemeris for Cogyia's 


comets as follows :— 
12b. Berlin time. 
RA D. 

hm s , 
May 23, 6 13 38 + 67 21'0 
June 5 51 14 + 63 9'5 
» 106 5 I2 O+47 50 
» 28, 4 49 5o Il OT 


Prof. Peters, A. de Jasparıs, and G. Bumher also give obse va- 
tions on the two above-mentioned comets, 

de Physique, April.—This number begins with a note 
in which M. Desains describes an improved m of studyi 
Newton's coloured rings; the plane is made movable to an 
from the lens by means of a fine micrometric screw, so that the 
pressure can thus be varied ; and the ii are observed with 
monochromatic light, either direct from a or isolated from 
the spectrum.—In a On transformation of optical achro- 
matism of object-glaes into chemical achromatism, M. Cornu 
finds that, given an achromatic astronomical telescope, the ob- 
ject-glass o which is formed of a convergent lens of crown gloss 
and of a divergent lens of flint glass, this object-glass may be trans- 
formed into one capable of "nr ries n 

ic i se enses an exten 

gun ee taut arde games ; D ane 
used in optics, a ion of rj per cent. of the distance 
of the a ers eie ndet and the chemical focus is very near 


separating two glasses 15 mm. he succeeded m pho hing 
a scale, divided into E A EE A fines 


micrometer ite was 
intervala — This paper is followed 
mathematical physics, in which M. 
resistance of the space inclosed between two cyhnders.—A. new 
rheostzt is described by M. Crova, in which two platinum wires 
pass down to the bottom of a long graduated tube containing 
meicary, the height of which can be varied thongh elevation or 
pression of a spherical vessel communicating with the bottom 
of the glass tube, through a tube of caoutchouc.— There are, 
notices of M. Seebeck’s recent researches on motion of 
sound in bend and bifurcating tubes, M. Dufour’s on reflection of 
polar light at the surface of Lake Leman, &c. 





Bulletin Mensuel de la Société d’ Acchmatation de Parit. —Ihe 
February number of this Dwli commences with a paper by M, 
Decroix, on the consumption of horse-flesh in France, as meat, 
from which it appears that hippophagy is largely on the increase. 
—The question of silkworm culture occupies a prominent 
praon report, and a statement of the services rendered 

7 aceltmiahisation in: Egypt ix rey iteiesting. The Eucalyptus 

e rm, the 


M dcn. cocoa tree, th Cytisus cajan of 
, or Ambrevade, are among the recent fcqusitions 
of that country.—The cultivatiog of tea in Java is the subject of 
a valuzble paper by M. E. Priheux; in 1826 the first seeds of 
the tea-plant were sown in that island; and in 1867 the annual 
production was 1,600,000lb, The very best qualities often 
thrive in that coumtry.—The inhoducton of the African ostrich 
into France is p The plumage of a male ostrich is 
valued at from to took. (121 t 207). that of d Temale at 
about half that, while the plumage of the American ostrich 
is sold at 15f. to 20f. the kilogramme (Izr. to 16s. per alb.) 
—The system of oyster-cultme, tll recently so successfully 
adopted m France, is td ; and some valuable 
hints thrown out by M. D. de Mayréna may be of service in 
to arrest the day ME the Jardin d'Acclimatation 335 
ia and 2,647 bi were received dunng January om 
February, amongst which were a new monkey, Lemur catia, two 
St. Hubert bloodhounds, some Viellot’s pheasants of Java, two 
emus, a very fine ostrich, and an Indian duck (Anas gacuo- 
rkynca), a curious-looking bird, with a beak orange at the root, 
bleck m the middle, and pure white at the tip ; the plumage is 
a grey colour. 
Bulletin de V Academies Royale de Delgigue, No 3, 1874. —This 
number with a tribute to the memary of M. Adol 
telet, in the form of six discourses delivered at the of 
eminent savant on Feb. 20 last, by MM. Keyser, Ed. Mailly, 
&c., representing various learned Societles.—In the department 
of Sclence we find an account of M. Louis Henry's continued 
researches on diallylic derivatives. In a previous paper he had 
shown that allylic compounds combine directly with hypochlo- 
sous acid to produce ede compounds; and he here extends 
the obseryahon to ylic compounds, diallyl having been 
found to combine directly with hypochlorous acid and form a 
diallylic dichlorhydrine.—In a second note of researches on cam- 
phon M. Dubois describes an advantageous mode of pr 
rominated camphor. It rests on oo formation of an 
additional brominated product, C,,H,,OBr,; which is then 
decomposed into brominated camphor and bromhydric acid, 
C,,H,,BrO--BrH. Among the numerous products obtained 
from action of iron, heated red, on camphor-vapour, M. Dubois 
finds a terpene C,,H,& which he regards as important with 
reference to tho composition of camphor. 


Arckives des Scunces Pkysiques et Naturelles, April 15.—This 
number commences with a chemical paper, by M. Eogena Demola 
On distillable oxygenated beses derived from gtycol and aromatic 
amines, It appears that when a p amine 1s in presence of 
oxide of ethylene it is not a molecular combination is pro- 
duced, but a true product of substitution of glycol. The 

base which thus forms still a Tyee replaceable by 
alcoholic radicals, and the product of this substitution is a tertiary 
base; which, again, 1s susceptible. of the addition of alcoholic 
iodides to form qustenazy iodide indecomposeble by alkalis. — 
In the next paper, M our studies the phenomenon which 
occurs when two masses of sur, diffe in h metric are 
seperated by a partition of porous emth; a be ees DAE 
An which the moie abundant current from the duer to the 
more humid air. The activity of diffusion depends on tempera- 
ture only indirectly, in so far as this occasions differencé of vapour- 
tension on the two sides of the ton. It depends little, if at 
all, on frachon of seturation. o difference between the quan- 
tities or tenmons of wauter-vapour on the two sides 1s the important 
element ; the diffusion ıs nearly pioportional to this difference. — 
As pe with fiuorescent ocular is described by M. Soret, 
The method consists in placing a plate of a and 
fluorescent substance (uranium glass, or a fluorescent liquid be- 
tween two thin plates af lasi) cheeyesglaas of a Epeha at 
the focus of the object g and observing the spectrum with an 
ocular mclmed to the nxis of the eye-glass. It is specially appli- 
cable to solar a ee ymibie tue spociron 
from HtoN, t the necessity of working in a dark s 
It is less delicate than the photographic method, but much 
quicker.—M. Achard investigates the action of differential mano- 
meters with two liquids. he . 

. 
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SOCIETIES AND ACADEMIES 
LONDON 


Zoological poclety, May 19 —Dr. E. Hamulton, vice-pre- 
sident, in the chair.—Mr. Sclater exhibited a akin of the new 
sepenese Stork (Cscosia boyciana), and read an extract froma 
etter recived from M. Taczanowski, to its occurrence in 
the Amoog ea EAB eae were read from Dr. ee Peters 
relating to the locality of Pøriodegaster grayi, and from Dr. 
Hector i a correction fo his article on Cremornss, pub- 
lished ın the Society’s " E Newton exhibited 
2nd made remarks on two ori letters, the pro of Dr. 
J. B. Wilmot, written from Mauritius in 1628, and referring to 
the Dodo.— A communication was read from Mr. G. E. Dobson, 
contuning an account of some ts made on the respi- 
ration of certain species of Indian fresh-water fishes.—A com- 
munication was read from Mr. W. I. Hudson, containing an 
account of the habits of the Burrowing Owl (Pholeoptyne cimicts 
Jarra) of the pampas of Buenos Ayres —Two communications 
were read from Mr. W. C. McIntosh. The first of these was enti- 
tled “ Contributions to our Knowledge of the British Annelida ; 
ang the second contained the first portion of an account of the 
A collected durmg the forcisine expeditions of 1969 ahd 
1870. —A communication was read from Dr. J. E. Gray, F.R.S., 
containing a list of the species of feline animals (Faida).—A 
second communication from Dr. Gray contained the description 
of a new species of Cat from Sarawak, proposed to be called 
Fels badia.— A communication was read from M. L. Tacme- 
nowaki, enntled “ Description d'une nouvelle espèce de Afusiela 
du Pérou Central.” NS 


Geological Society, May 13.—John Evans F.R.S, piesi- 
dent, 1n the chair.— The following communications were 1ead :— 
Note on some of the generic ne ds Pleiosanrian 

oial girdle, by Harry G. Seeley, F.L.S: e 1estorations 
qui imt of the Plelosaur an oral girdle gen by 
Conybeare, Hawkins, Owen, Huxley, Cope, and Phillips, were 
discussed and reasons given for from their views. The 
old genus Pressaurns was divided: into two families, the Pleio- 
saunde, containing the genus PYeesaurus, and the Elasmo- 
sauridse, with Eramosaw us, Colymbosaurus, and AMurenosaus us. 
A new was taken for the genus Yeiosaserus, which showed 
distinct clavicles. Zre’sosaurns has neither clavicle nor inter- 
clavicle, and the scapulæ, concave in front, are blended in the 
median line, and blended laterally with the coracoids. Its 
is Maosaserus rugasus of the Lias, Colymbosaturus has for its 
type Plaosasrus segaderus of the Kimmendge clay. It has no 
IDter-clavicle, the scapule ere prolonged forward in a wedge 
and backward, so as to meet the coracoids m the median line, 
and inclose two coraco-scapular foramina. @srenosanrus is 
founded on a new type from the Oxfoid clay. It has no inter- 
clavicle, but the scapule are prolonged forward to meet m the 
median hne ; they are not prolonged backward to meet the cora- 
cords, hence but one coraco-scapuler foiamen is formed. A 
similar condition marks the pelvic girdle.— Mrrancsanrus leedsii 
Seeley, a Pleiosauran from the Oxford clay (Part L), by Harry 
G. Seeley, F.L.S. All parts of the-eniiaal, except toeth, ribs, 
and hind li were described. The pre-maxillary bones extend 
bird-like between the nares to the frontals. ‘The foramen parie- 
tale is between the parietal and frontal, and directed backward. 
The cerebral lobes of the brain have a chelonian form, sre pro- 
longed in olfactory nerves, like those of 7elasaurns, and have 
the optic lobes moderately d The exoccipital bones 
do not enter ınto the occipital condyle. The basisphenoid is 
perforated by the carotids, as m Jchthyosatirus. The h lossal 
nerve does not perforate the exoccipital bone, Theré are 
cervical, 3 pectoral, 20 dorsal, 4 sacral, and the fist 8 cau 
vertebiee preserved.—On the 1emams of from 
the Keuper Sandstone of Warwick, edu 
Museum, by I. C. Miall The author considered that Zaby- 
rinthodon ventricosus Owen is not a distinct cles, and that 
L. sentslatus Owen has not been proved to be a thodont. 
The species as identified by the author are gs follows :—Aasto- 


densatirus eri Von Meyer, M. pachygnatkus Owen, Laby- 
tinthodon gnatheys Owen, Diadetoenat&us (g.n.) warvicensis, 
5p. 1. s 


Chemical Society, April 16. —Prof. ing, F.R.S., pesi- 
dent, in the chair.—Dr. Corfield delrveied his lecture On the 
sewage question from e chemical pomt of view. The lecturer, 
after remarking that he was going tp consider the question of the 
value of chemical erilence.on the sanitary view of the subject, 

e 


| compared the various systems for treating sewage, all of which 
| might be reduced to two classes; the first, that of conservancy, 


wheie more or less of the solid matter was retained in the 


| neighbourhood of habitations, and the other where the whole 


of the excretal matter was removed along with the foul water 
by means of sewers. He emphatically condemned the foimei 
as porsoning the wells in the neighbourhood and liable to give 
rise to disease, for 1t was a fact that the smallness of the death- 
rate at any large town was proportional to the efficiency of the 
means used for the removal of the sewage. He subsequently 
discussed the varous methods of rendering sewage innocuous, 
showing that the only one of any value for thi purpose was that 
of intermittent surface irmgation. 


Royal Horticultural Society, May 13 —Sclentific Com- 
mittee. A. Grote, F.L.S., m the char.— The Rev. M. J. 


Berkeley exhibited Claviceps pacer howe produced by the 
ergot of Anthoxantherm, which generally gave rise to Claviceps 


purpurea. The former species was 1ufous when fresh but puiple 


when dry, and possibly the two species were not distinct. — Prof. 
Thiselton Dyer read the following extract from a ktter from 
Dr. Thwaites to Dr. Hooker under date March 31 .—“ The leaf 
diseaso in our coffee just now in abeyance in the gignere 
by on my way to Newera Eliya, but it is such a t erous 

m the way of its appearance, and disappearance, and re- 
appearance, thet one cannot predict with any ceitainty what it 1s 


gomg or not going todo, There cannot be the least doubt that 
t isease at Tellicherry is the same as what our coffee estates 
are suff: from (Hemileia vastatriz).”—Col, Beddomef had 
heud in that the leaf disense existed in the Wynaad distnct 


(which included Tellicherry), and that 1t was the game az that of 
Ceylon.—The Rev M. J: Berkeley reported that he had caie- 
fully examined the leaves of the diseased plants of Daphne wdica 
exhibited by Mr. Smee, and that he failed to detect t presence 
of any organism, vegetable or animal, which could account for 
the diseased state of the tissnes.—Prof, Thiselton Dyer 1ead the 
following letter from Baron von Mueller :—'* From Melbourne 
will be sent to you by this month's post a dned branch of Correa 
lawrenciana, with flowers as billiantly red as any of the show- 
lest vaneties of. C. spectosa . . . In my recent journey to Mount 
Kosciusco from the west, I saw only plants of C /rurinciana 
with red (loweis, whereas on the southern brooks 1 saw always 
only the variety with the greenish flowers, Possibly the plant may 
ve bady in Britain, as it ascends here to 4,000 feet." Prol. 
ton Dye: also read the following communication from 
Mr. Jackson, Cwator of the Kew Museum :— The insects 
accompanying this were taken from a piece of a trunk of a 
copal tree (TrackhwWobius hornemanmiantiwi Heyne), 1ecently 
received at the Kew Museum from Zanzibar through the Foreign 
Office. The wood was for the most part mddled through 
and through with insect bonngs, evidently the woik of white 
ants Mi. Frederick Smith, of the Britsh Museum, to 
whom I sent some of the living insects, replied :—‘‘ The in- 
sect you have found in E copa enod 15 2 species of 
white ant (Terwes). It appears to belong to the modern genus 
Eutermes, and to be Æ. s Walker. It is extremely inter- 
in 10 see e TNE Tersi and it is the first ume I have done 
zo. is a European species found in the warmer parts of 
France and Italy.” 

General Meeting.—J. A. Hardcastle in the chair.—The Rey. 
M. J. Berkeley commented on the effects of the late inclement 
weather. The crop of peas in the neighbourhood of London 
was practically destroyed. Messrs. Standish sent cuti of 
various Japanese plants grown by them at Ascot which es- 
caped hitherto without injury, while many of the more commonly 

ivated shiubs had suffered severely. 


PHILADELPHIA 


Academy of Natural Sciences, Dec. 16, 1873.—Dr. 
Carson, vice-president, in the chair.Remarla on Fosul 
Elephant Teeth. Prof. Leidy observed that the fossil elc- 
phant teeth, presented this evening by Mr. Richard Peters, 
were obtained by him in Mexico, a ce the fossils rc- 
semble some oes: obtained in New Mexico and Chihuahua, 
referred to in his recent work, * Contributi ns to the 1.xtinci 
Vertebrate Fauna of the Western Terntoiles" All a pear to 
have pertained to the coarse-plated variety of molars iefcited to 
& species by Dr. Falconer with the name of //eAkes cgi emis. 
Some of the specimens-hed been found in association w. re- 
mains of the mastodon, the extinct and near relative of the ele- 
phent. The two genera were contemporaneous, and weie 1epre- 
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sented by many species during the middle and later Tertiary 
periods, no remains of er have ^ been discovered in 


the early Tertiary deposits. Its probable that both are succes- 
sors fiom a common stock which existed at a period intermediate 
to that in which were formed the known Eocene and Miocene 


, deposits, The molar teeth in the two genera differ in & striking 


, 


.is not to be looked for in untransparent carbon. He desires that 


. determmations by Maxwell and Meyer, and argues -the correct- 


* often noticed by those engaged in the oyster culture. The para. 


manner, and so widely, that early observers those of the 
mastodon were adapted to a carnivorous habit. the course 
of evolution was from the more simple to the more complicated 
would appear to be confirmed in the fact that the temporary 
molars have proportionately shorter crowns and longer roots than 
In those of the permanent series. . o 
Boston, U:S. 
Society of “Natural History, Dec. 3, E John 
McCrady read a paper on the food and reprodu 
oyster, with an account of anew parasite. This parasite appa- 
rently destroys, for the timeat least, the fertility of the oyster, and 
to its abundance may perhaps be due the sessons of short spawn, 


site seems to be a new species belonging to the genus 

and may be called ET NE. Alpheus Hyatt 
gave a description of his ion for the past fourteen yenis 
upon the Ammonites of the urasxic period, showing the connec- 
tion of the forms in the y Ariendæ, end them all to 
cno speacs, dam. pulonotus of —Dr, A. 
read a paper on the in of the so-called “Tailed Man,” often 
described and the older authors. In an attempt to 
copy from a number of old works the figures of this fabulous 
creature, it graduall 


the old knight, Bernhard 
estine ” in 1486. 


VIENNA zx 


Imperial Academy of Sciences, Feb. 5,—Prof. Linnemann’ 
contributions t 


made some further owards a know 


finds that this 


perature 
of the atoms), the diamond is much less opaque than a metal, . ml 


and that it da macro opent tho Tipae Tt Dei 
the diamond is i though by obscure heat, more abun- 
dantly the lower the temperature of the source of this ; in other 
words, its opacity for obscure heat increases with the temperature 
of the source. --The mame will hold for other kinds of 

with this difference, that the 
for a particular kind of dhect 


phyncists, who have the opportunity, would test tho diamond in 
telerenc 


e to this polnt,—M. Puluj gave an account of experiments 
to determine the constant of fri of air es function of the 


temperature. According to the theory of gases (with the Bypo- 
thems of molecular shocks) the constant Ta 


portional to thé absolute a 1 
portional to, the } power cs abi armas Pod 
bend + ap)i; which comes nearer to the law than the 


thesis named. y 
behaviour of h does i 

simply explained resonance. The ms spa which the 
same sounding body, enil tis wee of 


laws of 
memoir on the theory of rihgnetia forces. The first part 
on calculation of the magnetic force of electric currents ; 


treats 


the, 
second, the action of & magnet on an internal point ; and the 


third, the theory of magnetic induction. “It is shown, irom a 
series of experiments, that all kinds of iron and steel permit the 
same maximum of ion, that the resistance of iron and 
nickel to magnetisation is at first very great, then decreases to & 
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minimum, which 1s reached when the induced ‘magnetic moment 
is a third of its maximum, and thereafter the resistance increases 
to an iIndefmite extent. From these data a formula is constructed 
for the magnetic molecular force. `~ 


PARIS 

Academy of Sciences, May 18—M. Bertrand in the 
chair. M. Chasles read a paper entitled ‘‘ Questions relating to 
series of similar triangles ected to thres common &nditlons.” 
—M. Seret ted a note acgompanying the presentation ot 
"s works. volume contained eleven 
astronomical 


3 (seco&id note), by M. A. 
arsenic with molybdlc acid,Sby 
t of iron shot for re- 

ML Fordos.—On soluble 
is dissolved in acidulated 
consistence. 


granular 
ch is washed with cold water, and then 
all the reactions of 


proceeding 
On the concussion of bodies, 


acid —On constitution o clays, by M. T. Schlorsing.— 
On the identif¥ of bromoxsform © and’ of 
acetone, by M.: E: Grinianx, The author’s experiments show 


but at 150°—170° the latter body is trans- 

formed meth: bromide and “bromacetic adds. Thé 

substance formed 

citratei-is i à 

Obtained by te ection nf indue aad cok of mahy adir 
derivatives of acetono and not of methyFacttic 

ether. — E£perirental Mid pais car of the injection of 

bile on 


stud 
the organism, . V. Felts and E. Ritter.—On tho 
Plan foot of ds Zensden parisiensis, by M. G. Vasseur. 
—————————————— 
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SCIENTIFIC WORTHIES 
IIL—CHARLES ROBERT DARWIN 


HARLES ROBERT DARWIN was born at Shrews- 
bury on Feb. 12, 1809. He is the son of Dr. Robert 
Waring Darwin, F.R.S., and grandson of Dr. Erasmus 
Darwin, F.R.S., author of the “ Botanic Garden," * Zoo- 
nomia," &c.; by the mother' side he is grandson of 
Josiah Wedgwood, F.R.S., the celebrated manufacturer 
of pottery. Mr. Darwin was educated at Shrewsbury 
School under Dr. Butler, afterwards Bishop of Lichfield, 
ané in the winter of 1825 went to Edinburgh University 
for two years. He there attended to Marine Zoology, and 
read before the Plinian Society at the close of 1826 two 
short papers, one on the movement of the ova of Flustra. 
From Edinburgh Mr. Darwin went to Christ's College, 
Cambridge, where he took his Bachelor of Arts degree 
in 1831. In the autumn of 1831, Capt. FitzRoy having 
offered to give,up part of his awn cabin to any naturalist 
who would accompany H.M.S. Beagle in her surveying 
voyage round the world, Mr. Darwin volunteered his ser- 
vices without salary, but on condition that he should have 
the entire disposal of his collections, all of which he de- 
posited in various public institutions. The Beagle sailed 
from England Dec. 27, 1831, and returned Oct. 22, 1836. 

Mr. Darwin married his cousin, Emma Wedgwood, in 
the beginning of 1839, and has lived since 1842 at Down, 
Beckenham, Kent, of which county he is a magistrate. 

The Royal Society awarded to Mr. Darwin, in 1853, 
the Royal Medal, and in 1864 the Copley Medal, In 
1859 the Geological Society awarded him the Wollaston 
Medal He is an honorary member of various foreign 
scientific Socienes and is a Knight of the Prussian Order 
of Merit. 

Since his return from South America in the Beagh 
Mr. Darwin’s life has been comparatively uneventful, 
even for a scientific man; indeed, so far as the public is 
concerned, the main events in Mr. Darwin’s career have 
been the publication of his works and papers, which have 
been far more numerous than many ars Bar of We 
give below a list of them. 


General Works 


Journal of Researches into the Natural History and 
Geology of the countries visited by H.M.S. Beagle, 1845. 
On e Origin of Species by means of Natural Selection, 


1859. 

This was preceded by a sketch, entitled “On the va- 
riation of organic bein in a state of nature ; ” published 
in the d dd of the Linnaan Society, vol. iil (ZooL), 


1859, 
m IS Variation of Plants and Animals under Domesti- 
cation. 2 vols. 1868 
The Descent of Man, and Selection in relation to Sex. 
2vols. 1871, 
s Expression of the Emotions in Man and Animals. 
1872 


. Zoological Werks 


The Zoology of the voyage of H.M.S, Beagle, edited | Geol orga. 


VoL, x,—No. 240 


and superintended by C. Darwin, 1840 ; consisting of five 


A monograph. of the Cirripedia, Part 1, Lepadide ; Ray 
Soc., 1851, pp. 400, 

A monograph of the Cirripedia, Part 2, the Balanide ; 

Ray Soc., 1854, pp. 684 — l 

monograph of the Fossil Lepadidæ ; Pal Soc., 1851, 
86 
P monograph of the Fossil Balanide and Verrucidz ; 
Pal Soc., 1854, pp. 44. 

Observations on the Structure of the genus Sagitta ; 
Ann, Nat, Hist., voL xiii, 1844. 

Brief descriptions of several terrestrial Phannariz, and 
of some marine species; Ann. Nat. Hist, vol xiv., 1844, 
P 241. 

Botanical Works 


On the various contrivances by which British and 
Foreign Orchids are fertilised, 186a. 

On the Movements-and Habits of Climbin „Plants ; 
jones ourn. Linn. Soc., vol ix., 1865 (Bot), p. 1.— Paper 
also been published asa separate work. 

eon the schon of Sea-water on the Germination of 

; Journ. Linn. Soc., vol. i, 1857 (Bot.), p, 130. 
or tlie cy of Bees in the Fertilisation of Papi- 
lionaceous Flowers; Ann. Nat, Hist, vol ii, 1858, p. 
459. 

On the Two Forms or Dimorphic Condition of the 

oye of Primula; Journ. Linn. Soc, vol vi, 1862 


On the £ Existence of Two Forms and their reciprocal 
nul Relations in the d Linum ; Journ. Linn. Soc., 


vol vii, Tap (Bor (Bot.), ee 

On elations of the Three Forms of 
Lythrum ; Journ. Linn. Soc., vol. viii, 1864, p. 1 

On the Character and Hybrid-like nature of the ille- 

timate Offspring of Dimorphic and Trimorphic Plants ; 
jen . Linn. Soc., vol. x., 1867 (Bot.), p. 393. 

On the Specific Difference between Privinda veris and 
P. vulgaris, and on the Hybrid Nature of the common 
Oxshp ; Journ. Linn. Soc., vol. x., 1867 Bot), 437. 

Notes on the Fertilisation of Orchids ; at. Hist 


Sept. 1869, 
Geological Works 
The Structure and Distribution of Coral-reefs, 1842 ; 
PP. 214. 
Geological Observations on Volcanic Islands, 1844; 
PP. 175. 
Geological Observations on South America, 1846 ; pp. 


9. . 

On the Connection of the Volcanic Phenomena in 
South America, &c.; Trans, Geol. Soc, vol v.; read 
March, 1838. 

On the Distribution of the Erratic Boulders in South 
*America ; Trans. Geol. Soc., vol. vl. ; read April, 1841. 

D ME ipe e from a lower to 
a ev ourn. Soc., 1 31 

Notes on the Ancient Glaciers of p occ PN 
Phil. Mag., voL xxi. oe 

On the Geo tte’ Pakend Islands ; Journ, Geol, 
Soc., 1846, pps 

On a Remarkable Bar of Sandstone off Pernambuco ; 
Phil. Mag., Oct. 1841, p. 257. 

On the Formation of Mould; Trans. Geol Soc., vol. 
a i read Nov. 1837. 

n the Parallel Roads of Glen Roy; Trans. Phil. 
n 1839 P 39. 
e Power of Icebergs to make Grooves on a Sub- 
D SERI Phil Mag., Aug. 1855. 
An account of the Fine Dust which often falls on 
vr in the Atlantic Ocean; Proc. Geol Soc., 1845, 


of the Saliferous Depositsof Patagonia ; Journ, 
s Vol. iL, 1838, p. 127. 
F 


x 





Part Geology ; Admiralty Manual of Sclentific Inquiry, 
1849. Third ed., 1859. ! 


. Two British naturalists, Robert Brown and Charies 
° Darwin, have, more than any others, impiessed their in- 
fluence upon Science in this nineteenth century. Unlike 
as these men and their works were and are, we may most 
_Teadily subserve the present purpose in what we are called 
“upon to say of the latter by briefly comparing ai con- 
tasting the two. 

Robert Brown died sixteen years ago, full of years 
and scientific honours, and he seems to have finished, 
several years earlier, all the scientific work that he had 

: undertaken. To the „other, Charles Darwin, a fair 
number of productive years may yet remain, and are 
earnestly hoped for. Both enjoyed the great advantage 
of being all their lives long free .from any efacting pre 
fessional duties or cares, and so were able in the maip to 
apply themselves to research without distraction ‘and 
according to their bent, Both, at the beginning of their 

' career, were attached to expeditions of exploration in the 
‘southern: hemisphere, where they amassed rich stores of 


--observation ‘and-materials, and probably struck out, while 


in: the field, some of the best ideas which they subse- 
quently developed. ~ They worked in "different “fields and 
upon different methods ; only i in a single instance, B0 far 
“as we know, have they handled the.same topic; and in 
this the more penetrating insight of the younger natu- 
ralist into an interesting general problem may be appealed 
to in justification of a comparison which some will deem 


` presumptuous, Be this as it may, there will- probably be 


little dissent from the opinion that the characteristic trait 
common to the two is an unrivalled scientific dagacity, 
In this these two naturalists seem to us, each in' his way, 
pre-eminent. There is a characteristic likeness, toq— 
underlying much difference—in their admirable manner 

* of dealing with facts closely, and at-first hand, without 
the interposition of the formal laws, vague ideal concep- 
tions, or “glittering generalities” which, some - ; philo- 
'sophicdl naturalists make large use of. 

A likeness may also be discerned in the way in which 
_the works or contributions of predecessors and conteni- 
porasies are referred to. ` The brief historical summaries 
prefixed to many of Mr. Brown’s papers are models of 
judicial conscientiousness, And Mr, Darwin’s “evident 


S "delight at discovering that someone else has “said his 


good things before him,” or has been on the verge of 
uttering them, seemingly equals that of making the dis- 
covery himself. It reminds one of Goethe’s insisting that 
his views in Morphology must have been held before 
him and must be somewhere op record, so obviously 
just and natural did they appear. to him. 

Considering the quiet and retired lives led by both 
these men, and the prominent place they are likely to 
occupy in the history of Science, the contrast between 
‘them as to contemporary and popular famb:is very 
remarkable. While Mr, Brown was looked up to with 
the greatest reverence by all the learned botanists; 
-he -was- scarcely heard of by anyone else; and out of 
botany he was unknown to Science except as the dis- 


ji _ coverer of the Brownian motion of minute particles,-which 
. discovery was promulgated in a privately printed pam- 


- phlet that few have ever seen. Although Mr, Darwin 


“a form ' that, unless you follow. Solomon’s” 


had been for twenty years well and widely known for 
his “ Naturalist’s Journal,” his works on “ Coral Islands,” 
on “Volcanic Islands,” and especially for his researches 
on the Barnacles, it was not till about fifteen years 
ago that his name became popularly famous, Ever since 
no scientific name has been so widely spoken, Many 
others have had hypotheses or systems named -after 
them, but no one else that We know of a department of 
bibliography. The nature of his: latest researches ac- 
counts for most of the difference, but not forall. The 


Origin of Species is a fascinating topic, having interests | 
and connections with every branch of Science, natural’ 


and moral, The investigation of recondite affinities is 


very dry and special ; its questions, processes, and results ... 
alike—although in part generally presentable in the shape ` 


of Morphology—are mainly, like the higher mathematics, 
unintelligible ‘except to those who make them a subject 
of serious study. “They dre especially so when pre- 
sented in Mr. Brown's manner. Perhaps no: naturalist 
ever, récofded the results of his investigations in fewer 


` 


words and with greater precision than Robert Brown: . 
certainly ‘no, one ever took more pains to state nothing ' 
beyond the precise point in question. ` Indeed we havë-' 
sometimes fancied that he preferred io enwrap rather ` 


than to. explain- his meaning; to’ put it-into ‘buch 
injunc- 
tion and..dig for the wisdom as for ‘hid treasure 
you may hardly apprehend it. until you , have found 
it all out for yourself, when you will have ‘the satis- 
faction of perceiving that Mr. Brown not only knew all 
about it, but put itupon record long before. Very different 
from this is the way in which Mr. Darwin takes his 
readers into his confidence, freely displays to them the 
sources of his information, and the working of his mind, 
and-even shares with them all his doubts and misgivings, 
while in a clear and full exposition he sets’ forth the 
reasons which have guided him to his conclusions, These 
you may hesitate or decline to adopt, but you feel sure 
that they havf been presented with perfect fairness ; and 
ifyou think of arguments against them you may be con- 


‘fident that they have all been duly considered before. 


. Theesagacity which characterises these two naturalists 
‘is seen in their success in finding decisive instarices, and 
"their sure insight into the meaning of things. As an'in- 
stance of the latter on Mr. Darwin’s part, and a justifica- 
tion of our venture to-compare him with the facils princeps 
botanicoruni, we will, in conclusion, allude to the single in- 
stance in which they took the same subject in hand. In his 
papers on the organs and modes of fecundation in Orchidee 
and Asclepiadese, Mr. Brown refers more than once to 
C. K. Sprengel’s almost forgotten work, shows how the 
structure of the flowers in these orders largely requires 


the agency of insects for their fecundation, and is aware - 


that “in Asclepiadez . .. the insect so readily passes 
from one corolla to another that it not unfrequently visits 
every flower of the umbel? He must also have contem- 
plated the transport of pollen from plant to plant by 
wihd.and insects ; yet we know from another source that 
he looked upon Sprengel's ideas as fanta8tic. Instead 
of taking the single forward step which now seems so 
obvious, he even hazarded the conjecture that the insect- 
forms of some Orchid flowers are intended to deter 
rather than to attract insects. And s the explanation of 
. 


. - 


ic 
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all these and other extraordinary structures, as well as of 
the arrangement of blossoms in general, and even the very 
meaning and need of sexual propagation, were left to be 
supplied by Mr. Darwin. The aphorism “ Nature abhorsa 
vacuum is a characteristic specimen of the Science of the 
Middle Ages. The aphorism “Nature abhors close feitilisa- 
tion,” andthe demonstration of the principle, belong to our 
age, and to Mr. Darwin. Toshave originated this, and also 
the principle of Natural Selection—the truthfulness and 
importance of which are evident the moment it is appre- 
hended—and to have applied these principles to the 
system of naturein such a manner as to make, within a 
dozen years, a deeper impiession upon natural history 
than has been made since Linneeus, is ample title for one 
man’s fame. 

There is no need of our giving any account or of esti- 
mating the importance of such works as the “ Origin of 
Sp@cies by means of Natural Selection,” the “Variation 
of Animals and Plants under Domestication,” the 
“Descent of Man, and Selection in relation to Sex,” and 
the “ Expression of the Emotions in Man and Animals,”— 
a series to which we may hope other volumes may in 
due time be added. We would rather, if space 
peimitted, attempt an analysis of the less known but not 
less masterly, subsidiary essays, upon the various arrange- 
ments for ensuring cross-fertilisation in flowers, for the 
climbing of plants and the like. These, as we have 
heard, may before long be reprinted in a volume, and 
supplemented by some long-pending but still unfinished 
investigations upon the action of Dionza and Drosera—a 
capital subject for Mr. Darwin's handling. 

Apropos to these papers, which furnish excellent illus- 
trations of it, let us recognise Darwin's great service to 
Natural Science in bringing back to it Teleology . so that, 
instead of Morphology versus Teleology, we shall have 
Morphology wedded to Teleology. In many, no doubt, 
Evolutionary Teleology comes in such a questionable 
shape, as to seem shorn of all its goodness ; but they will 
think better of it in. time, when their ide&s become ad- 
justed, and they see what an impetus the new doctrines 
have given to investigation. They are much mistaken 
who suppose that Darwinism is only of speculative impor- 
tance and perhaps transient interest. In its working 
applications it has proved to be a new power, eminently 
practical and fruitful, 

And here, again, we are bound to note a striking con- 
trast to Mr. Brown, greatly as we revere his memory. He 
did far less work than was justly to be expected from him. 
Mr. Darwin not only points ont the road, but labours upon 
it indefatigably and unceasingly. A most commendable 
noblesse oblige assures us that he will goon while strength 
(would we could add health) remains. The vast amount 
of such work he has already accomplished might overtax 
the powers of the strongest. That it could have been 
done at all under constant infirm health is most wonderful 

ASA GRAY 





THE AUSTRALIAN MUSEUM 
*. 
ý l ‘HE authorities of the British Museum may con. 
gratulate themselves on their not being the only 


governing body which is considered to be on an anti- 
quated and improwable foundétion, which calls for a 














radical and speedy change. In Australia the same cry 
has been raised before the Parliament of the Colony, with 
respect to the Museum at'Sydney. Therc the biological 
collection seems to be much in need of improvement, of 
a gieater spirit of enterprise in'its management, and of a 
more liberal view being taken by its authorities of the 
rapid advances which are adding day by day to the im- 
portance of the subject which it so materially assists in 
teaching. 

We may reasonably ask, what is given as the cause of 
this want of energy and progressive spirit in the colonial 
institution? Curiously enough it is the same as that 
which is being urged by all scientific men in this country 
against our national collection, which has found its most 
powerful expression in the Report of the Royal Commis- 
sion on Scientific Instruction and Advancement of 
Science, noticed by us a short time ago (NATURE, 
vol. ix. p. 397), narfely, that itis in the hands of a body 
of irresponsible trustees with a distributed authority, 
instead of under the management of a paid supeiintend- 
ent, who alone is accountable for all that is done. 

It is the so-called “conservative spirit? of the autho- 
rities against which so much evidence of inefficiency is 
becoming so prominent Science—and Natural Science 
especially —has been making such rapid progress of late 
years, that the mechanism by Which it has to be taught, the 
elaborate nature of which is only fully understood by those 
who are actual workers within its confines, has not a 
sufficient inherent “go” to' do the work expected of it. 
Just as by means of manual labour it was possible to 
thrash the cereal products of this country with profit in 
former tines, whilst in the present day foreign compe- 
tition makes tke much more speedy steam apparatus 
absolutely essential; so when libraries of ancient manu- 
scripts and the beautiful artistic remains of bygone days 
were the subjects which formed the most important topics 
for the consideration of the museum government, the 
bodies of trustees worked very well The task they had 
on hand, being stamped with the name of fine art, was 
rather a pleasure than a labour ; and the members of the 
board derived a frésge, and other advantages, from 

-being able to follow their wonted tastes without any feel- 
ing of incompetency, or any scruples as to the general 
acceptance of their decision. 

The biological element in our national collection has, 
however, introduced & different state of things. Those 
who can afford, from their pecuniary advantages, to spend 
their time and energies in unremunerative committees, 
are not the class who dirty their hands with the prelimi- 
nary training necessary for a zoological or a botanical 
education, Neither of these subjects were whipped into 
them at Eton or at Harrow ; they were too old to begin 
them, except perhaps in a very amateur manner, at Ox- 
ford or at Cambridge ; and consequently when they find 
themselves appointed to any authoritative post in after 
life they set to the work with the antipathy they have 
always felt against “ stinks.” 

How can a body so constituted be expected to forward 
the progress of Natural Science? The subject is a 
modein one. It is in need of hard organising work being 
done by experienced men who take a true interest in the 
object to be attained. Such men must be paid, not by 
paltry salaries no better than that of a banker's clerk ; for 
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how can men of ability and education be expected to pre- 
sent themselves as candidates for the posts, when there 
are so many much more remunerative ways in which they 
may get a larger competency? 

If we look round at our public institutions we find that 
the machinery of those which prove themselves to be the 
most successful is that in which a single officer has the 
control, he being frequently re-elected, and responsible only 
to a body which criticise all his actions, and to which he 
refers all serious questions of finance and management, 
Inefficiency on the part of the officer under this arrange- 
ment allows of his replacement without difficulty, at the 
game time that he is continually kept up to his work by 
the superior governing body, who find it a much easler 
task to detect faults than they would to remedy them 
themselves, 

The case of the Australian Museum is somewhat pecu- 
liar. That -institution seems to be in the hands of a few 
collectors of the old school, who treat it as a plaything of 
their own, rather than a public institutlon, supported by 
public funds. They have a curator, Mr. Gerrard Krefft, 
of whose very high scientific position in the mother country 
they cannot be fully aware, or they would be more liberal to 
him, and give him more opportunities far the employment 
of his abilities. The naturglist who on seeing the curious 
new mypd-fish from Queensland was enabled to say from 

“a superficial examination, that it “is allied to Lepidosiren, 
and is Ceratodus”—a statement which Dr. Gunther's 
superb monograph on that fish so strongly substantiates— 
and who has done such excellent work with regard 
to the Marsupialia, both recent and extinct, de- 
serves greater opportunities than he evidently possesses 
under the tender mercies of amateur trustees, especially 
when they include among their numbers men such as a 
Mr. Macleay, who has thought it worth his while to refer 
to this journal in terms which clearly indicate either that 
he has never heard of it or of the Royal Commission 
whose recommendations we reproduced, or that he has 
not the least sympathy with the subjects of which it 

treats; the latter of which tendencies must make him 
' quite unsuitable for the position which we regret to see 
he holds as one of the governing body. 

'The complaint of Mr. Cooper, who applied for a select 
committee to inguire into and report upon the condition 
and system of management of the museum, was that— 

* As a rule a body of trustees was not the proper body 
to manage such institutions. Persons who were unpaid 
and irresponsible did not take that interest in the institu- 
tion they ought to do, and would not devote their time to 
it The Government found the whole of the money to 

ay the cost of the institution, and surely they ought to 
have a voice in its ent. In asking for the com- 
mittee, he had not the slightest desire to censure the 
trustees. He believed they did the best they could, but 
many of them could not devote the time that was neces- 
sary.” E 
In the discussion which followed it was shown that 
on all occasions it is difficult to geta quorum, except 
on an occasion like that in which it was proposed to 
employ the museum-building as a ball-room during the 
visit of the Duke of Edinburgh to Sydney, when of the 
twenty tnembers of the committee, the ten official were in 
favqur of its employment as such, in opposition to those 
who sat by election. 


À committee was finally appointed to consider the 
question of appointing a permanent officer, and if they 
then conclude their deliberations by placing Mr. Krefft in 
a position worthy of his scientific attainments, they will 
confer as great a benefit on zoology generally, as they will 
show 2 power of appreciating worth, independent of petty 
party-spirit : 








RIBOT'S “ENGLISH PSYCHOLOGY” 


English Psychology. Translated from the French of Th. 

Ribot. (Henry S. King and Co.) 

EEING thit the doctrines of the English school of 
Experimental Psychology are “unknown, or very 
nearly unknown, in France," M. Ribot has certainly done 
a very useful work in giving to the French people an 
analysis of the conclusions in mental science arrive at 
by Hartley, James Mill, Herbert Spencer, A. Bain, G. H. 
Lewes, Samuel Bailey, John Stuart Mill. The most sub- 
stantial objection that could be urged against such an 
undertaking is the difficulty of doing satisfactorily the 
thing attempted. In no department of knowledge claim- 
ing the name of Science is there so little settled doctrine ; 
indeed, Mr. Lewes has just told us in his “ Problems ot 
Life and Mind" that there is still wanting the materials 
for its construction as a science; nor is there in any 
science so little agreement among the authorities, or so 
great probability that honest application may be rewarded 
with an entire -misapprehension of their meaning. The 
book before us is of course M. Ribot's answer to this 
objection ; and we are bound to say that, considering the 
special difficulty of the task, and remembering the object 
he had in view, it is a very worthy and valuable perform- 
ance. While there is probably not one of the writers 
whom he has undertaken to expound who, would not 
object to his rendering of one or other of their opinions, 
all must, we think, agree in regarding M. Ribot as a 
highly app tive student, and must feel grateful to him 
for this attempt to spread their opinions. Indeed to us 
M. Ribot seems rather to err in the direction of wishing 
to present in the most favourable light, and to make the 
most of, the views of each writer in turn. 

Partly, perhaps, to this same amiable disposition may 
be referred the impression of greater agreement among 
the authorities given by a perusal of M. Ribot’s pages than 
by a study of the authors themselves. Mr. Herbert 
Spencer is, and with all justice, placed at the head of our 
psychologists; and Prof. Bain is made to differ from 
him in no essential particular—an interpretation which 
we are inclined to believe would be accepted much 
more willingly by Prof. Bain himself, who now recognises 
the doctrine of inheritance, and would fain have it under- 
stood that his disagreements with. Mr, Spencer on some 
other points “are more apparent than real," than by his 
less clear-sighted disciples. 'The account of Prof. Bain's 
theory of the sxffosed acquisition of voluntary power 
opens with a statement that here we have "the idea of 
progress, evolution, and development.” But the instructed 
student in these matters must know that the growth 
of voluntary power that Prof. Bain would explain is 
not the evolution of Mr. Spencer; it is, on the con- 
trary, a description of jhe manner in which, accord- 
ing to his imagination, each indivfdual acquires those 
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powers which, according to the doctrine of evolution, 
they do not acquire, but inherit, For the benefit 
of those who would now save this theory by maintain- 
ing that it meant or means something that was never 
intended, we would quote the example given in illustration 
by M. Ribot :—“ Few of our necessities are so pressing 
as thirst ; nevertheless an animal does not distinguish at 
first that the water in the pod can appease it ; it is only 
later in his wanderings that he comes to apply his tongue 
to the surface of the water (happy accident) and to feel 
the relief which it affords, and thus to learn what he 
ought to wil? Few of the poor animals, we fear, would 
ever reach maturity if they had not more of instinct than 
Prof. Bain would here allow them. Yet what Prof. Bain 
has written about instinct he claims, and M. Ribot thinks 
“justly, as one of the most original portions of his work.” 
Unfortunately for the fame of this celebrated psychalo- 
gisf it appears from the progress of research that exactly 
in those departments where he has been most original 
have his conceptions been least in accordance with the 
order of Nature. 

M. Ribot’s most serious labour seems to have been in 
bringing together, in a more or less connected form, the 
psychology which has hitherto been scattered through 
the writings of Mr. George Henry Lewes. This original 
thinker and highly suggestive writer is the only one of 
our psychologists whose work may not be regarded as 
finished. The volume recently published (“ Problems of 
Life and Mind ") does not supply material for an estimate 
of the work on which he has long been engaged. But 
while continuing to agree with Mr. Spencer much more 
than any other of the authorities, Mr. Lewes encourages 
his readers to hope for important and permanent addi- 
tions to mental philosophy ; and to put the prospects of 
the work at the lowest, he will certainly compel the school 
to which he belongs to gravely reconsider some of their 
fundamental positions. 

When in his conclusion M, Ribot attempts to bring 
forward the points on which the writers fre agreed, the 
“fondamental propositions” to which he reduces them 
are unsatisfactory in two ways. Many of them are so 
vague in expression as not to exclude rival theories ; 
while others have a sufficient amount of precision to 
make them flat contradictions of the clearly expressed 
and reiterated opinions of some of the authorities. We 
are, for example, not surprised to hear a disciple of 
Mr. Mil and Prof Bain express his astonishment 
that his masters should have fathered on them the 
realism they have so vigorously opposed. M. Ribot’s 
words are explicit :—“ Outside of us, and independently 
of our perceptions, there exists a material world which 
condemns idealism. It is conformable to the data of the 
sciences to believe that this material world, taken in itself, 
does not resemble the perceptions of it which we have; 
this condemns vulgar realism.” It surely says little for 
idealism that M. Ribot, after studying and expounding 
the arguments in its favour, should thus end with making 
our idealists agree with that very realism which Prof. Bain 
has described,as unworthy the name of Philosophy. 

After recognising the shortcomings referred to, it re- 
mains to be repeated that the author deserves the thanks 
of everyone interested in the spread of mental science in 
France. But we arg unable to® find any reason for the 
book having been translated ipto English. No English 


student ought to go to M. Ribot for the opinions of Mr. 
Mill or Mr. Spencer, Should any not already familiar 
with the topics discussed attempt to read the work, they 
will frequently be much perplexed by the exceeding care- 
lessness of the translation. If they are amused to read 
that “ selodtes are described in pathological treatises,” 
they may be a little puzzled to make out how “all Science 
is contradicted by the double action of analysis and syn- 
thesis,” or in what sense “so long as the living being has 
no consciousness he leads a purely psychological life." 
And we would hint to any innocent young persons dıs- 
posed to pin their faith to Locke, that they may be in 
some danger of being misunderstood should they follow 
the uniform usage of the translator and describe them- 
selves as “ sensnalists.” DOUGLAS A. SPALDING 











OUR BOOK SHELF 

Africa: Ki i acus Exploration and Christian Enter 

rid By. Gruar Forbes (London: Sampson 
w and ds. 1874.) 
WE can recommend this moderate-sized volume as an 
interesting popular résws4 of the progress of discovery 
in Africa the earliest time to the present day. The 
author writes mainly from the point of view of missionary 
enterprise, but seems to have read with diligence and 
intelligence the peat pat ef the literature of modern 
African travel, with which his book is mostly concerned, 
and has made therefrom a creditable compilation showing 
the progress of discovery from Bruce downwards. The 
first chapter gives a brief account of the topography, 
climate, and poran of Africa; and the accompany- 
ing pretty clear map shows the route of the leading 
explorers, We notice one or two signs of carelessness or 
haste ; for example, on p. 4, Mr. Forbes states that “the 
most westerly point is Cabo Verde, in long. 51°25’ E., 
lat. 10° 25’ N., the distance between the two points being 
about the same as its length.” Again, at p. 115, “Sahara 
Desert” ought surely to be “ Kalahari Desert." 








z LETTERS TO THE EDITOR 
[The Editer does not hold himself responsible for opinions expressed 
by kıs correspondents, No notice ıs laken of anonymous 
_ Communications.) 
Ocean Circulation—Dr, Carpenter and Mr, Croll 


In the interests of Science, of scientific discussions, and of 
scientific men let me be allowed to protest very earnestly against 
the manner in which Dr. ter has thought fit to reply in 
your columns to the defence which Mr. Croll made against the 

on of his views, given in NATURE, vol ix. p. 423. 
I take much interest in the subject under discussion—the 
fgndamental cause of the distribution of heat over the globe, and 
am most anxious to arrive at the true solution of the problem— 
s result, however, which will be indefmtely postponed if such 
letters as that of Dr. Carpenter in NATURE, vol. x. p. 62, are to 


become common, 

unimportant’ details, asked attention to 
two "mnueapprehensions " on which Dr. 
Carpenter had been proceeding. But the Doctor, instead of 
pieialy grapplng with these alleged ''misapprehensions," runs 
off to attention to a footnote ot another paper of Mr. Croll’s, 
brings forward some statement of Mr. Croli'a views about the 
relative saltness of different portions of the ocean (about which, 
however, not a single word is said in the letter that has called 
forth Dr. Carpenters reply), and concludes by another arew- 
mentum ad hoxunen, of which I am sure every reader of his 

pe must now be weary. 
ow I strongly object to have dust’ thrown in my 
eyes in this way. Dr. ter does not attempt to deal 
with any one of the inal and crucial arguments in Mr. 
Croll'sletter. He raises a cloud about “averages,” repeats his 
joke about ten children to marriage, and with other irre- 
matter, including an introduction of the Astronomer Royal 
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and Prof. Mohn, suddenly disappears. ‘Not, however, without 
adding a sentence hich I am sme he willin the end regret, 
Ile says he hos “been forced py the personal attacks in which 
_Mr. Croll haa latterly thought fit thus to indulge to retort u 
him" Why, the di of anything “personal” in i 
Crol's wings would beas great a find as 

oceanic circulation. I do not know any papers in our contem- 
porary scientific literature more thoroug undeserving of such 
a charge. Surely a man may call in question, nay, may even 
- take a little quiet fun out of another man's opinions or crotchets 
without laying himself open to the stigma of being pally of 
tt attacks,” Besides, it seems to me t Dr. 
Carpenters charge is inappropriate. Mr. Cioll remarki 
‘Cath some reluctance” that he was ‘‘compelled to refer 
to Dr. enters contmual quotation of emment phyncists 
who had adopted his views, while none had shared in the objec- 
tions to them, merely assured Dr. Caipenter that such was not 
the case, and made 1eference to one person as an illustration, 
but without giving the person's name. The Doctor, as every- 
body knows has bees profuse in bis use of this kmd of - 
ment. And now the moment it m used himself, he 
denounces the introduction of '' personal attacks!” 

I purposely avoid entering into the ments of the queation. 
What, in common with every sincere well-wisher of Science, I 
desire to see, 18 its thorough, honest and courteous discusmon. 
Dr. Carpenters high ponton gives a weight to what be says 
and does, which adds much to the regret with which his letter 
will be perused, That this protest may be received on its own 
ments and without reference to the pen which holds it, I with- 
hold my name. F. R 8. 


Proportionality df Cause and Efect 


Mx. HAYWARD now affects the air of an mjmed man, and 
complains of bemg charged with “confi issues” which he 
neither ‘raised nor accepted.” He may convicted out of 
his own mouth. The following passage occuis in his last letter 
but one (NATURE, vol x p. 25):—*‘It should be noted that 
my principal Sra M of unconsciously- formed preconcep- 
tons’ was of Mr. Spencers own, choomng, namely, Newton’s 
* Second Law of Motlon.’” In his last he says :—‘‘ The object 
of my remarks was simply to test the truth of a definite asser- 
tion of Mr. Spencer that ‘the Second Law of Motion is an im- 
mediate of the preconception of the exact quantitative 
elation between cause and effect.’” 

Now let the words italiased be compared. In the first pas- 
sage Mr. Spencer is said to hold that the Second Law of Motion 
is a preconception. In the second he is represented as main- 

i that it is a corollary from a preconception. Is not this 
co: issues 7? 

Mr. Haywaid has the choice of two alternatives. He may 
admit that one of these statements 1s a misrepresentation of Mr, 
Spencers doctrine, as was alleged. Does he refuse to do this? 
Then he may transfix himself on the other hom of the dilemma, 
and boldly asset that in his view a. preconception and a 
corollary fom a preconception are one and the [same thing. 
But until Mr. Hayward can arrive at some ent with 
himself as to the ‘terms in which he shall state Mr. Spencer’s 
theory, the conclusion of impartial outsiders will probably be 
that he is not yet in a position to pronounce authoritatively on 
the merits of it 

“A Senior W. ? is good enough to my that my 
letter makes him feel ‘something like Alice behind the looking- 
glam." After this amenity, one may be pardoned foi stating the 
position which Azs mental altitude leaves, A famous metaphy- 
mician once mote an essay to prove that the narrow discipline 
of mathematics pioduces an pacity for geneal reasoning, 
Sir W. Hamilton would have found his 2 ; arguments con- 
firmed if ha could have 1ead the letter of ‘A Senior Wrangler." 

The ‘‘Semor Wrangler" quotes a sentence of mine to the 
effect that ''the experiences these propositions record all 
implicate the same conscioumess—the notion of nality 
between force applied and result produced ; and it is out of this 
latent consciousness that the axiom of the fect quantitative 

valence of the relations between canse and effect 1s evolved." 

e does not quote a previous e in which it 1s sald :— 

* Here, as in the examples about to be given, the relation 
between cause and effect, though numerically indefinite, is definite 
in the respect that additional increment of cause produces 
an additional increment of effect; and it is out of this and 





similar experiences that the idea of theielation of proportion- 
ality giows and becomes oiganic.” 

Tt might have been supposed that the doctrine so expressed 
was effectually guarded against miappreneonon. Are not the 
pieconceptions denved from the 's muscular experiences 
d as uuwrrically idein (i.e not expresmble in 3regor- 
tonal numbers)? Is it not said that out of them the idea of 
the relation of proportionality f" In the vew sentence 


quoted by the '* Senior W er,” is it not said that the notion 
of itionalty is nA fh the child's consciousness, and 
tbat the physical aom comes from this /aten¢ consciousness? 


And yet the “Senior Wrangler,” loo down from his mathe- 
matical heights, and catechismg me as he would a schoolboy, 
asks me whether I know ‘‘ what proportionality means" ? 

But for the letter of a ‘‘Semor Wrangler,” one would have 
believed thatit was made clear to everyone that the notion of 
propa tionality generated by these early experiences was vague 
and general, not exact. How else should J have seid that from 
it “the axiom of the perfect quantitative equivalence of the rela- 
tions between cause and effect isewtod?” After thrice reading 
“First Principles" does not the “Senior Wrangler" know that 
being evolved includes passing from mdefiniteness to definitengs? 
How then can he pretend thatit is meant that the child gets 
from his experiences the knowledge that a double effort produces 
in all cases just double the result? The argument obviously im- 
plied is that this u the Arshad conception finally arrived at by the 


‘adult, as holding in those cases where causes and effects are un- 


si aa 
aving but limited space, and assuming that the isite 
qualifications would be made by unbiased readers, I over 
all those details of the child's experiences which would have been 
required in a full exposition Of comse I was aware that in the 
bending of a stick tbe visible effect does not increase in the same 
rato as the force applied; and hardly needed the ‘‘ Senior 
W er” to tell me that the resistance to a body mown 
through a fluid increases in a higher ratio than the velocity. It 
was taken for granted that he, and those who think with him, 
would see that out of all these experiences, in some of which the 
causes and effects me umple, and in others of which they are 
complex, there grows the consciousness that the proportionality 
is the more distinct the simpler the antecedents and consequents. 
This is of the preconception which the physicist bigs with 
him acts upon. Perhaps it is within the "Senior Wrangler’s” 
knowledge of physical exploration, that when the phymcist finds 
a result not bearing that ratio to its assigned cause which the two 
were ascertained in other cases to have, he immediately asvumes 
the presence of some ing cause or causes, which modify 
the ratio, There is, in fact, no physical determination made by 
any experimente which does not assume, as and prior: necessity, 
that there cannot be a deviation from pro without the 
presence of such additional cause. 

Returning to the general issue, perhaps the “ Senior Wrangler” 
will some repect to tiie judgment of one who was a Senior 
W too, and a great deal more—who was distnguished 
not only as a mathematician but as an astronomer, a physicist, 
and also as an inquire: into the methods of Science : I mean Sir 


ohn Heschel. his ‘* Discourse on the Study of Natural 
hilosophy," he says :— 
“When we d lay down general rules for fin and faci- 


litating our search, among a t mass of assembled facts, for 
their common cause, we must have regard to the characters of 
that relation which we intend by cause and effect.” 

Of these ‘‘ characters” he sets down the third and fourth in 
the following terms :— 

* Incieaze or diminution of the effect, with the increased or 
diminished intensity of the cause, in cases which admit of in- 
crease and diminution.” 

ee onality of the effect to its cause in all cases of dire 
191, action.” 

Observe that, in Sir J. Herschel’s view, these are ‘‘ characters " 
of the relation of cause and effect to be accepted as ‘‘ general 
rules for ginding end facilitating our, search” among Pipe 

before the 


phenomena—truths that must be taken for granted 
search, not truths derived /rom the search. Clearly, the “' pro- 
portionality eee to its cause in all cases of direct and 
unm] action” is here taken as à priers, Su J. Herschel 
would, theefore, have asserted, with Mr. Spencer, that the 
Second Law of Motion 1s d i; amce this is ono of the cases 
of the *' proportio oy dios to ia cae 

And now let the *' rangler" de what Sir J. Herschel 
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Eas not done or thought of domg—prore the proportionality of 
cause ond effect. eithe he, nor any other of Mr. Spencer's 
opponents, has made the smallest attempt to deal with this main 
issue, Mr. Spencer allega that this cognition of proportionality 
is d prioss; not in theo bat ın the sense thet it grows 
out of iences that o reasoning. His opponents, 
following Prof. Tait in the assertion that Physics is a purely 
hind ua, anis containing, therefore, no 4 grier truths, 
t 


Se is d gesterisri—a product of conscious 
induction. ‘Let us hear what are the experiments. It is required 
to establish the truth that there is proportionality between causes 
and effects, dy a process which nowhere assumer that if one unit of 
force produces n certnin unit of effect, two units of such force 
will produce two units of such effect. Until the ‘Sento 
Wrangler” has done thu he has left Mr. Spencers pontion 
untouched, 


Bayswater, May 20 James COLLIER 





The Great ire age 

In reply to Mr. Belt’s letter (p. 62), I did little more than 
express an adverse opmion to his theory, because to discus it 
would have panied an essay. I expressed this because I 
notice that unless something like a demurrer is entered against a 
new theory it 1s apt to be taken for granted m subsequent text- 
books and papers written by those who heye had no oppor- 
tunides of obtaining a practical knowledge of the subject For 
the above reason I must answer his strictures very briefly. 

(1) I failto see why the Scandinavian sea-beaches aie irre- 
levant. (2) I have more than once read Mr. Tiddeman’s paper, 
and without committing myself to all its conclusions, think I 
may quote it as assuming that the Lake district (as distinguished 
from North Lancashire) was the centre of a great ice-sheet ; not 
that it wes over-ridden by ice coming from somewhere farther 
north, The same might be expected to be the case with the 
Welsh mountains ; and Mr. W. has brought forward 

evidence of the existence of an ice-sheet there also. (3) 

Er. Belt appears to forget that ahells hove been found not ouly 
at Moel Tryfeen, but also near Llyn Ffynnon-y- about two 
miles west of the peaks of Snowdon. Does Mr. Belt mean to 
say that Snowdon could not protect itself in the heart of its own 
domain better than this? If the Lake mountains had an ice- 
sheet, surely Snowdon? Mr. Belt asks for evidence of the 
shore of the glacial sea, I reply that to me these and the Moel 
'Tryíaen beds, not to mention athe. appear to be far more prob- 
abiy Itttoral deposits than transported. For ug ue I think 
it in the highest degree improbable that the Vale Royal shells 
(Lyell, ‘‘ Antiquity of Man," p 317) could be b t to their 
present position (more than I, 100 feet above the ses) by any ice- 
sheet without the cold being enough to covega// the higher 
ground in Batein with ice, and so protect it. I did not deny a 
glacier might push a stone before it up-hill ; my contention was 
that the enormous foice which would be exerted on beds scooped 
ont as described, and shoved some 1,500 feet up-hill for miles 
over bioken ground, would crush the shells to a far more com- 
minuted state than they are now in. With regard to Holderness, 
Mr. Croll’s view of the abe!ls peewee to me to be at present 
only a theory of which Mr. Searles V. Wood, jun, has effectually 
disposed (Geol. Meg. 1872). I grant there are some difficulties in 
the submergence theory ; my position Is that those in Mr, Belts 


are very much greater, 

A. recent perusal of Mr. J. Geikie's tive book, the 
“Great Ice ," bas b t before my mind more strongly 
than ever a dilemma, which, as it appears to me, the modern 
school of Glacialists cannot escape. 

He of the till as a grund merine or moraine profonde 
formed the glacier and the As while he attributes the 
majority of rock-baxing to the action of the glaciers Now it 
appears to me thatif the glaciers could pass over considerable 


deposita of this marmre Projonde without Sweeping it clean mn 
comparatively 


then their action as erosive agents must have 
feeble ; or, if they could scoop out great rock basins like thc 
Alpine and buried) ighland lakes, then they would have peeled 
off almost all the till the land. Asit ap to me, the 
analogy with a river, by means of which Mr. J. Geikie (p. 88) 
seeks to escape from a portion of this difficulty, does not hold. 
‘When a river begins to depomt sand and gravel largely, its work 
as an erosive agent at that place is almost over. Besides we 
cannot concerve a nearly solid mass, like a huge glacler, changing 
its motion so rapidly as a stream of water. TNficall us it un- 
doubtedly is to a ingsome of the®leke-besins, it appears to 
me that the great bulk of his evidence, with regard to till and 
6 





other deposits over whith icestreams have passed, shows how 
alight under ordinary circumstances is they erosive power; ant 
this has been confirmed by every journey that I have milenaoag 
the Alps I may add also that from study of the same egion 
my faith in a moraine prejends 1s much shaken, I believe that, 
except possibly as a very local and exceptional phenameaon, it 
exists solely ın the imagination of the eminent geolomste of whom 
Mr. Geikie is a disciple. T. G. Bonncy 
St. John’s College, Cambridge, May 26 





Photographic Irradiation 


IN the paper referred to by Prof Forbes (NATURE, vol. x. 
p. 29) whet ts ordinauly ed Photographic Irradiadon was 
attempted to be explained by us, not es being caused by re- 
flections from ths back of the plete, but as being dae to tha sun 
of all the optical imperfections of the instrument wilh wiicu 
the photogieph is taken, 

Mr. Stillman (p.63) will refer to our o1iginal paper, publish] 
in the Afonthly Notices for June 1872, he will Gnd that only the 
clondy indefinite haze w SUO the image of a lumtaous 
object, and which has frequently been called halation, was re- 
ferred by us to reflecu8n from the back of the plate. 

When an over-exposed photograph is taken upon an opique 
plate a marked fringe of irradiation still remains, and expen- 
“ments were instituted by us which appeared to show that this ts 
not to be accounted for by any circulation taking place within the 
thickness of the collodion or by the chromatic dispersion of the 
lenses ; but when the Pag a! penais from the edges of thc 
lenses were stopped out the tion fnoge was found to bs 
greatly decreased. Wo were led to conclude that irradiauon 
15 to be accounted for by the fact that ench luminous point in the 
object is not accurately represented by a Juminons point in the 
image, but rather by a luminous patch of sensible area, the 
eeoa! 2nd more mtense portlon of huch priata itself aretu the 
photograph, g comparatively sharp picture print» w the 
exposure is short; but as the picture is still futher exposed, the 
outer portions of the luminous patches imprint themselves, and 
by ther oveilapping cause the blurred appearance to which has 
been given the name of irradianon. LINDSAY 

A. COWPER RANYARD 


ue E 
Uncompensated Chronometers and Photographic 
Irradiation 


Witt regard to the employment of uncompensited chio- 
nometers (NATURE, vol. x. p. 63), I have every 1eason to believe 
that the Russians alone have tested them. For some reason 
which is not easily discovered, the employment of a negatively 
BU gr e chronometer has not given any very remarkable 

tz The Russians Have em simply an uncompensated 
chronometer ; and have ob very remaikable results as men- 
tioned in my article on the Trannt of Venus to which Prof. 


Everett has alladed. ' 
With regaid to the prevention of phor phic irradiation, of 
course varions» means have been emp jas or dry plates ; bui I 
believe that Lord Lindsay and Air. yud wee the first to 
expenment on the matter exhaustively, I believe Mi. Stiliman 
would be interested in reading their paper m the Afonth/y 
Voices, At the same time all honouris due to the photo- 
graphen named by him for their experiments. 
e Birkenhead, June 1 GŁORGE FORBES 


The Seal Fishery 


Cart. DAYID GRAY, of the steamship Zc/idse, has done good 
service to the cause of humanity in writing, and Mr. Bu d 
in publishing, the lette: on the seal fishery which appeais in 

| Laud and Water for May 9. The fe cruelües 
trated year after year, and the enormous waste of hte en by 
the exs manner {n which the seal fishery is prosecuted, me 
well known, but no steps have hitherto been taken to regulate a 
| trade which, ifcanied on within proper bounds, would continuc to 
yield great profits, but i£ still pursued with such utter d d 
| to consequences must soon end in the extermination of the whole 
| race. As an instance of the wastefulness of the mode of proceed- 
) ing, og Gray says that five chips at a pack of seals, 
in four days ed about 10,000 old seals ; ** add 20 percent for 
seals mortally wounded and lost, grves an egete of 12,000 
eld ones; add 12,000 which died of starvation, gives 
| 24,000 ; Ént this is norah. Tha men spread on the ee that 
the old ones that were left nlive could not get on to suckle their 
young. The consequence was that the whole of the young 





_ eight or ten , uite within the mark when I say 
ue tuted. wf oily 300 tons of oil ont of 
them, 1,500 could as been got, and that with-. 
out touchmg ùn old one. the men of the five 


in ” The love for its .ofrpring was made 
use of to save the men trouble, as a seal killed when suck 
was more secured, and often seals desperately wounded 


. when it could so easily be The remedy is simply, /& 
the be kept before Marsh 25; ships now 

from Feb. 35 to March I give a fortnight to make 
the find the séels in ; by that time the would 


my 
lup 
TERT 
js 
nu 
ZERE 
RE 
35 
a 


1868, p. 439) and ominously adds: “Supposing the sealing 
ted with the same vigour as at present, I have little hen- 


passed away, the ‘seal fishery’ as a source of commercial 


Tevenue have come to a close, and the progeny of the 
immense number of seals now swimming about in the Green- 


animels which have been exterminated by uud slaughter 


See Prof. Newton's 
ATURE, vol ix p. 


covery only about twenty-seven years ; the Atlantic Right 
Whale, which formerly 


vo loyment toa number of 
hardy fiabermen in the Bay of and Channel, is 
exterminated ; the Northern Right es are gra- 


Holly drwen farther and farther north, and the risk of 
following them is becoming ionately greater ; the same 


passing away, and but for the timely intervention of the-Russian 
and American Governments would probably have been lost ; and 
from our es comes an appeal repeating all the cruelties 


“í Extermination of Marine 
112), Steller's Manteo survived its dis- 


and waste of e to which our northem seals are subjected, apd 
pleading dos protect en ed southern fur-seals (W. 


A. Scott, *'' 


Recent and Extinct,” Sydney, 1873). 
destruction to be 


^ The question arises, how is this wanton 
a and the fishery to be placed on 2 sounder footing? In 
wder that jt may be done effebtually, the regulations must, 
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without doubt, be ‘international ;” "and no time should be lost ° 


in carrying them into effect.: The British Association has ren- 


d their -time, and if, assisted by men of practical 
aain en E Gas were to urge upon the 
Government some course of action, would be supported by 
all the aclentific bodies and leading naturalists in the kingdom. 
Norwich, May 12. THOS. SQUTHWELL 











THE COMING TRANSIT OF VENUS * 
yx ^ VIL“ 


I" our last article the preparations of Britain, Germany 
and Russia were enumerated ; those of the French, 
Americans, Dutch, and Italians must now be spoken of. 
V. The French will occupy the following stations :— 
Yokohama, Pekan, New Amsterdam or St. Pauls, and 
Campbell Islend ; all equipped as first-class stations, 
besides Tientsin, Sagou, Numea, and probably Nukahiva 
in the Marquesas, as secondary stations. Yokohamagnd 
St. Paul’s will make an excellent combination for the 
method of durations ; at Campbellj Island also the dura- 
tions will be considerably lessened. But the longitude of 
these places will be determined, so that if only one contact 
be observed, De PIsle’s method will be applied. MM. 
"Wolf and André have made a series of experiments on the 
formation of the “black drop ;” numerous trials have 
also been made witha view of employing the photographic 
method as successfully as possible, and it is possible that 
spectroscopic observations of external contact will be made. 
The preparations are by no means so far advdnced as 
might have been wished. This is partly due to the, dis- 
tur state in which the country has been since the late 
war. 


We are glad to be able to state that the French will 
employ the daguerreotype process of photography. This 
method has many advantages, and it is much to be re- 
gretted that no experiments have been made by other 
nations to test its applicability. Photographs taken by 
this procéss are well known to be much moie delicate and 

ive clearer details than any others, while phot hic 

iation is reduced to a mmimum. It is even possible to 
correct for curvature of field by employing prepared plates 
whose surfaces are portions of spheres, a thing. which 
would be impossible ae a SI process. There’ can 
be no shrinking of the film. The only objection is, that we 
cannot print copies from the plates conveniently. But it 
is not likely that we should trust to measurements of a 
printed copy even from a glass negative. The French are 
relying mainly upon the photographic method, and have 
chosen their stations for determming thus directly the 


least distance between the centre of the sun and Venus, ` 


With the a tus proposed by MM. Wolf and Martin, 
the size of ihe sud image will be 60 millimetres ; th 
hope to determine the instants of internal contact mit 
a probable error af one second of time. -The commission 
into whose hands the businesshas been entrusted has drawn 
up a detailed report containing contributions not only from 
the astronomers of France, but also from the most 
celebrated physicists and experimentalists : 300,000 fr. 
has been voted for the enterprise. M. Tisserand of the 
Toulouse Observatory will aid in the actual observations ; 
and'M. Jannsen will proceed to Yokohama. , 

M. Dumas takes the lead in the preparations, Ina 
letter dated May 12, he ed tin the expeditions are on 
the point of ing, and that the M babl 
a. Nomea certstaly, will be occupied for De Vale's 
method. : 

VI.— The Americans have a grant of 150,900 dols. They 
have paid great attention to the application of photo- 
graphy with the assistance of Mr. Rutherford, whose 
success in photographing the moon is so well known, 


* Coltizsed from P 96. 
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They employ a lens of 40 ft. focus, as already descitbed. 
They will measure both angles of position and distances 
from the centre, and the probable error of any measurement 
will be less than 1-100 per cent. They have encountered 
some trouble in the manufacture of their siderostata, 
Besides photography eye-observations of contact will also 
be made. * A very able report has been drawn up fromthe 
computations of Mr. Hill, who deserves t credit for 
the manner in which he has completed it. This 
has reference to the choice of stations ; and is accompanied 
by very valuable charts. Other reports have been made 
upon the application of photography. 
The editions are to be composed of five persons 
each The stations of observation and the heads of 
es are as follows :—Wladrvostock, Siberia, Prof. A. 
: Davidson. U.S. 


all, U.S.N.; N i; Japan, Mr. 
Coast Survey ; P ? i Prof. James C. Watson ; 
Croxets Island, South Indian Oc Raymond, 
U.S A. ; Rerguslen's Island, South Indian cean, Lieut.- 


Cémmander George P. Ryan, U.S.N.; Hobart Town, 
Tasmania, Prof. W. N. Harkness, U.S.N. ; New Zealand, 
Prof, C. H. Peters; and Chatham Island, South Pacific, 
Mr. Edwin Smith, U.S. Coast Survey. : 

The whole organisation has been entrusted to a com- 
mission, thé secretary of which is Prof. Newcomb, who 
has done so much valuable work for astronomy ; he has 
taken great to insure success for the tion, and 
has visited Europe to discuss the preparations necessary 
and to examine the instruments to b employed. 

VII.—The Itlans have arranged to send out threé 


expeditions furnished with for the observa- 
tion of external contact. Tite is eae about thesé 


a. 

IL—The Dutch are sending oné expediti 
island of Bourbon or Réunion. It will be furnished with 
a photo-heliograph, which Dr, Kaiser wil manipulate ; 
Dr. Oudemans will also make observations with a helio 
meter. 

Having now completed our description of the details, 
and having also given an account, so far as possible, 
of the preparations of the various nations for the observa- 
tions, we shall cast a general view over the whole subject, 
and recapitulate some of the principal details. 

The coming transit of Venus will bé observed fron? 
about 75 stations, at many of which therd*will bea e 


ition to the 


number of instruments, The expense of tbe whole of the 


expeditions will amount to between 150,009. and 200,000/, 
It may seem to some that the results to be arrived at are 
not worth so great an outlay, but the general voice óf the 
non-scientific as well as of the scientific world Fas contra- 
dicted this. Wherever knowledge can be'gainéd it is worth 
being gained; and when individüals are unable to bear 
the cost, it is fitting that the expe should be incurred 
by those governments that ae Sally the gamers front 
many scientific researches for which the investigator Bi 

self frequently receives no ? ` 
these expeditions will lead to inóst valuable results. Fhe 
sun’s distance being known, the Lunar Theory may be vastly 
improved, and it will be possible to determine longitudes 
with mu peria than at present. Still more 
will the tables of Venus capable of re-adjustment. 
Even now we can calculate her place with great 
accuracy, and this is fortunate, since it enables us 
to predict the exact time at which Venus will 
first come in contact with the sun, viz 1874, Dec. 
8d. 14h. 4m. The error to which this is liable, owing to 
the tables, is not likely to exceed five minutes. Mr. W. 
H. M, Christie, chief assistant of the Royal Observatory, 
has determiifed the probable error in the calculated time 
of contact arismg from this cause.* He has employed 
observations of Venus taken at this node at the following 
dates :—1872, June 28; 1873, Jan. 18; 1873, Sept. 14; 
he has thence deduced the error in the ta position 

* Monthly Notices of tha R. A. B. xxxiv, soo. 
e 


longitudes. 


mena, st 
In addition, naturalists 


' Scierice in general will gain greatly by these 





Pim- 
But Apart front this, |; 


of Venus, and from this the error in the time of contact 
in the coming transit It appears from each of these 
three comparisons that the tables of Venus give us the 
time of contact too early; according as we adopt the 


first, second, or third of the above observations, the error 
Te dins 5'3m., or 4'anr, 
i 


es the astronomical advantages to be gained from 


the coming transit, there are several collaferal issues of 
no small importance. In the first place, the longitudes of 


a host of stations all over the globe will be accurately de- 
termined, arid it is a remark by no means unworthy of 


notice that the simple observation of the local time of 


contact will give the inhabitants of east Africa and of all 
Asia an accurate means of determining their absolute 
If, moreover, as has been proposed, San 
Francisco and Japan are to be com directly as to 
longitude, the whole circuit of the globe will be completed 
by telegraphic and accurate chronometric determinations, 
Again, with the host of vessels by which scientific men 
will proceed to thftir stations, meteorological, and some- 
times even n eig instruments will be provided. 
These vessels be traversing the different oceans of 
the globe about the same time, and thus the meteorol 
of the world will be much better understood. Man T 
servers will be enabled to take note of interesting pheno- 
such as hurricanes, volcanoes, and e E 
ill be appointed to accompan 
some of the expeüitions ; birds and marine animals 
forme very generally collected ; the Royal Soci 
given funds to aid in this matter. The Rev. A. É. 
Eaton, who has made valuable collections at Spitz- 
bergen, will examine the marine life of K n'8 
Island. Rodriguez is particularly interesting from a 
naturalist’s point of view ; it is one of the few islands in 
mid-ocean which have not been raised by volcanic agency. 
qnc Dee of eee birds ae been found there. 
The Royal Society has appointed a ist,a bo and 
á naturalist to go to this Bland. “Phere ts little doubt that 
editions, 


As to the main observation we can have no doubt from 


the large number of expeditions, and from the multiplicity 


of methods to be employed, that we shall obtain excellent 
results, h the actual reduction of the observations 
wil be ex ingly laborious, Each nation, while it 
generally adopts some ial method for its choice of 
Stations, wilkalso utilise ofher methods. We have seen that 


; the English, while they rely chiefly on De l'Isle's method, 


will e y alb the others except the heliometric, while 
thé ‘depend! mainly upon the heliometric method. 
Fhe French and Americans have chosen their stations 
with reference to photography. The Russians are to 
pompare observations of alt kinds with different nations. 

ése countries havé all co-operated in the most.har- 


 Wénious' rhadüer, partly by correspondence, and partly by 


y cos visits óf astronomers to different nations, 
, Alth the observations are to be made at the end of 
thé present year, the actual reduction of the observations 
will take so long that we cannot hope for the complete 
and final results as to our distance from the sun before 
the year 1876. At each of the British stations the ob- 
servers will remain at least tliree months to determine 
their longitudes, 

Here we may leave the subject. The prepgrations aie 
for the most part completed ; many of de observers of 
different nations are on their way to their various posts, 
It says a great deal for the civilisation of the world that 
on December 8 of the present year those quarters of 
the globe will be thickly studded wıth emissaries from so 
many nations to observe an important astronomical phe- 
nomenan. 

It will be well to conclude this series of articles with a 
statement of the arrangements which have been made as 
to observers on the British expeditions. It 1s extracted 
from instructions published under authority :— 
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Appointments of Observers to the several Districts of 
Observation, and Subordination of Observers 

1. Capt. G. L. Tupman, R.M.A; is head of the entire 

ent a and is through ‘the Astronomer 

Royal to the Government for every part. Every observer 


pre t. Tupman, 
= Se crei eredi amp sepatpicds tis 
observers in each district of observation are nsible 


to the local chief of the district, and the chief to the 


Fra. 19.— 


Sub-divisions of the Sandwich Islands :—Honolulu : 
ars Capt. G. L. Tupman, astronomer ; Observers, " 
W. Nichol, astronomer and photographer ; Lieut. F. E. 
` Ramsden, R.N., astronomer and photographer.. Hawaii : 

Chief, `G. For astronomer; O ,H.G. 
Barnacle, astronomer. i: Chief, R. Johnson, astro- 
nomer ; Observer, Lieut. E. J. W. Noble, R.M;A., astro- 


nomer. . i : : as ae 

h District: C. Rodriguez : Chief, Lieut. C. B. Neate, 
RN., astronomer ; Observers, C. E. Burton, astronomer 
.and photographer; Lieut. R. Hoggan, R.N., astronomer. 
and photographer. E 

6. District D. Christchurch (New Zealand): Chief, 
past H. Palmer, RE. ; O Lieut. L. Darwin, 
R.É., astronomer and photographer; Lieut. H. Crawford, 
RN., astronomer. - 





ofo-habograph of tho Bintah Expeditions 


Astronomer Royal, - The districts of observation and the 
observers will be the following, the name first follo 
that of the local chief being that of the deputy, who 
if necessary, take his place :— NS 

3. District A. Egypt : Chief, Capt. C. O. Browne, R.A, 
astronomer ; Observers, Capt. W. de W. Abney, RE, 
astronomer and photographer ; S. Hunter, astrofomer. 


4. District B. dwich Islands: General Chief, Capt. 
G. L- Tapman, R.M.A. ; Deputy, if necessary, Prof G. 


Forbes. ~ 


7. District E, Kerguelen Island: General Chief, Rer. 
xd Perry; Deputy, if necessary, Lieut. -C, Corbet, 


Sub-divisions of the Kerguelen Island :—Christmas 
Harbour: Chief, Rev. S. J. Perry, astronomer and pho- 
tographer ; Observers, Revs. W. Sidgrea astronomer ; 
Lieut. S. Goodridge, RN., astronomer; ]. B. Smi 
astronomer and photographer. Port Palliser: C 
um C. Corbet, R.N.; Observer, Lieut. G. E. Coke, 


N. 
8. In addition to these gentlemen, three non-com- 
missioned officers or privates of the corps of Royal 
ve 


E eers will be ed to each of the 
puo miUe uade iac een OE e cuc. at each 


. GEORGE FORBES f 
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ATOMS AND MOLECULES SPECTRO- 
SCOPICALLY CONSIDERED * 


II. 


I now pass on to another part of my subject. 

7. Whenfow temperatures are employed it is generally acknoto- 
ledged that there sp am important difference tn kind between the 
Spectra of metals and those of metallads, laken as a whole’ 

Spectroscopicelly it is more easy to define the difference be- 
ott eee rar al ciue ie aaa bong 


you would I will ask you to take the spectrum 
the third class of stars as 33 good. = yepreseñtation of tis 
spectrum of a metalloid as i can place before you It 





d 


mue thar fom cadmium when we Dave Ded cadmium ? 
We donot That is an excessively important point The fit 
stage of temperature, which gives you a line spectrum case 
of sodium, is powerless to give you such a spectrum m the case of 
cadmi 


um. 

A second stage of heat at least is therefore ired to get 
a lme spectrom. IfI take sulphur, dealmg with it by means of 
absorption, and heat it, I get a contmuous spectrum at the first 
stage. I increase the heat to the second stage, what do I get 
then? A lime spectrum, as I do in the case of sodium? 
No! A m like that of the star in the constellation 
Hercules, not a lme spectrum at all I apply stil a higher, 
a third, stage of temperature and then I get a line spectrum. 
In the case of the metalloids we have thus three stages of heat with 
three spectra, If there is such a thing as a partcleat all, are 
we not justified in asking whether there is not some difference 
between the ‘‘ particular ™ arrangements of the metalloids, from 
those of the metals? and some connection between temperature 
and the ‘‘atomic weights" of the chemist? 

Before I go further I will throw these results into a tabular 
form, which will show you that through these various heat stages 
in the case of metals liko sodium there is a great preponderance 
of line spectrum, and in the case of metalloids like suiphur there 


is a great preponderance of channelled space spectrum. f 














B. I next state that A compound particle —that is a æn- 
siting of Poe distinct elements—has a vibration whichis as peculiar 
A deed sni e of an demeni is penhar to 


from p. 7. 

+ Sigon thi loans was delivered Prot Roscos has established the exit 
ence of now spectra um potassium closely resembling the well- 
known ones of the motallode 

t Smce this lecture was delivered I have carried this branch of tho research 
much , aod ıt seems ono well deservin Fe ne phymcsta 


aggregations, the contrast 
extremes A HMM KM NI be beyond question, Thé 
result marked time f I hava added fromlater work.—J L 





is rhythmic, the other two are not, Itis a “channelled space” 
spectrum.* That defines e metallold spectrum ; and a sumilar 
spectrum in the case of hydrogen is referred Angstrom, 
tewart, Schuster, and others to an impurity. have before 
fered to temperature and told you that the temperature of a 
Bunsen burner is enough to set an atom of sodium free írom its 
combmation with chlorine snd make its vapour give us a bright 
line, I have told you we cannot do this in the case of iron and 
other substances. We may say then that we have there a first 
stage of temperature. Many monad metals give us their line 

at a low degree of heat. Take some dyad metals such as zinc 
and cadmium ; this first stage of temperature will only make them 
ted or white hot, a much higher tem is required to drive 
them into vapour. We get the line spectrum from sodium ; do 


Fro, 3.—Copy of 2 photograph of the long and short ines of Érot/ between wave-lengths 4,000 and 4,300. 


tse f. eee e aor tubi ar SEE 
Take the particle of N4O,. The absorption spectrum of this gas 
you now see on the screen. This particle has a vibration quite of 
ltsown. Now it is a gas which it is perfectly easy to dissociate. It 
is easy to turn it from N,O, to NO, peque a nEw Ipee 
tum. These facts—and they might easily be multiplied —show 
then that a compound particle is a ectly distinct ph 
thing, with vibrations, rotations, and free peths of its own. There 
15 no apparent connection between the vibrations of a compound 
perticle and those of any of the substances which make up that 
com e 

9. Inow come to another i t point : Os the whole certain 
kinds of particles affect certain farts of the spectrum. Take the 
bright lines of the metals ; if you were to mix together all the known 
metals m the sun, make a compound which should consist of all of 
them, put ıt mto the lower pole of an electric lamp and photograph 
the ncm then you would find the majonty of the lies 
would be in the violet end of the spectrum, scarcely any in the 
red end. That is the reason why the spectrum of the sun, which 
contains so many of the metals, is so complicated in the violet. 
If you combine a metal and & metalloid, you will find, in 
cases at all events, that the vibrations will lie in the red end of 


and one about which least is known, There is a state- 

ment in Maxwell's book, that if you take metallic vapour 
and employ a great thickness of it, you will get from it the same 
i epee ca you- would from s smal thickness of great density. 
us Prof. Maxwell statement; I venture to thmk that 
this is somewhat doubtful, for in questons of thickness the 
spectroscope can offer the physicist a million of miles or a 
mullimetre to work with, and one would think that such a 
difference should be enough. If I had & tube with a bore 
of the size of the lead in this pencil, and had some hydro- 


* By an oversight last week the illustration here referred to was Inserted 
Instezd of the present ona, — J. N. L. 
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gen gus rendered incandescent, you would seo a line of a 
certain thickness, with a certain pressure. Looking throogh 
thesun's coronal atmosphere in an eclipse, you pierce seven or elg 
hundred thousand miles of hydrogen Trethicknessof the lines 
js the same. Various thicknesses ak soditi vapour do not alter 
the thickness of the lines. But if we from metals to the 
metalloids, then certainly one is prepared to go on with the pro- 
femsor to any extent. I can show how true his statement is 
photographically, There 1s considerable interest attached to the 
question whether there 1s or is not any chlorine in the sun’s outer 
atmosphere. I have endeavoured to settle this quéstion, con- 
trasting the absorption chlorine s pectrum with the solar spectrum ; 
different thicknesses of chlorine have been employed. It seems 
that, if we take the metalloids, the absorption of a small thick- 
ness often takes plače in tha violet bean of tho ee 

Now can these results be haimonised? Here I acknowledge 
we tread on difficult ground, and with our t knowledge 
it would be ps best to say nothing; but Í am not sure that 
- this would not be scientific cowardice, so I will ask, under all 
reserve, whether the followmg explanation may not bea probable 
one? With metallic yapoms the Hnes, though not widened as 
they are widened by great density, are y darkened, but all 
the lines are not visible—only the longest, gen . Now if we 
assume that the channelled space spectrum of the metalloids is 
really, even where it appears continuous, built up of lmes,* then 
the darkenmg of these lines by greater thickness will not only 
make those darker that we see with a small thickness but bring 
others into visibility; and if this goes on till we have a very great 
thiene we may Daye ee difference in the appearance 
of i 

II. of the vibrations are closely connected with others, 
as evidenced by repetitions of Honda gress of Hines in different 
parts of the spectrum. 

Here we are brought face to face with a revelation of the 
vibrations of particles, which, if I am not mistaken, will be made 
much of by the mathematical physicist in the future. 

I will content myself by giving two or three striking instances, 


first noticed a he era Yor will see that the longest line 
Is at woik in all of these. 
In sodium we may sey that the | line is double ; I refer 


to D' and D”. ied int ut e. 

In magnesium the eis a triple combination. This is 
repeated exactly tn the violet. e 

I5 ran anes e may almostaäy that lie sane thing DAD SUN 
but the phenomenon is much more absolute in the case of those 
particles such as sodium and magnesium, which, on other 
grounds, I suspect to be of the simplest structure. 

I2. Our knowledge of the vibrations of particles will be incom- 
plete until the vibration is known from the extreme violat (invisible) 
to the extreme red (invisible). In the meantime great help may 
be p HUS and, in the case of metalloids at low tem- 
peratures, om the position of thelr continuous absorption ; and 
it is a question whether light may not be thus thiown upon the 
opacity of some solid substances and the of others, 

I thmk it not too much to say alieady, that m the case of some 
gases ond vapours which are apparently tiansparent it 1s as cer- 
tain in some cases that their absorption 1s in the ultra red, as it 
is certain that m the case of others the absorption is in the ultra 
violet. And further it is probable that this a tion is of the 
continuous or channelled space kind—in other words that no gas” 
is “atomic” in the chemist’s sense. 

13. From the fact that we have lines in the spectra of compound 
gases, 1i would be hasardons lo affirm that the aggregate, which, 
with the highest dissociating power we can employ, gtoes ns line 
spectra, cotild siot be bhi oken tip tf a still higher dissociating power 
could be employed. 

This on has a bearing on the celestial rather than on 
the terrestrial side of the inquiry, and as my time is drawing toa 
close I will fefiain from upon it, 

There is another branch of 
bring to your notice. I can do this better ent than 
by & simple statement. Heu 

The substance which you see here is a piece of gold leaf; it is 
yellow, as you know, but gold is sometimes blue and sometimes 
red. Tt must be perfectly clear to you, that if particles vibrate 
the colours of substances must have something to do with the 
vibrations If the colours have anything to do with the particles 
it must be with their vibratlons. ow as the spectrum ın the 


ia salona bos tol een on the speotrum of iodine quite bear oat 


main consists of red, yellow, and blue, the red and the blue mys 
are doing something in a substance which only transmits or re- 
flects the yellow light; put the gold leaf in front of the lime light, 
you will see whether the ow light does or does not suffer 
any chan The yellow disappeared ; you have a green 
colour: e red and blue are absent. The gold leaf is of exces- 
sive thickness. What would happen could I may it thinner? 
Its colour would become more violet This I have proved 
by using aqua rege. But bere is a solution of fine gold, 
which the red through. Its particles are doing 
something with the blue vibrations, or vu wersd. Now 
what 1s the difference—the ~‘ particular” difference between 
the gold in this solution which is red, and thet whichis yellow 
by reflected, and gieen or violet by transmitted light? Itis à 
question worthy of much study, especially in connection 
with my ninth proposition. Here are some more - 
ments, Here is some chloride of cobalt, which is blue. I will 
t it in this test-tube, to which T will now add water. You seo 
t tuns red. I content myself by asking why it turns red? We 
take some chlonde of nickel, which is elow, and put it into 
another test-tube : we add water, and I ace 
it turns First question— Why this change? Second qies- 
tlon—Has the green colour of this solution anything to do with 
the red colour of the solution of golar 
I ask these questions because I believe the spectroscope will 
in time answer them. ; 
I hope you will acknowledge thatthe apecitoscops has to a 
ge extent vindicated the theory s by Prot Maxwell 
e question is, Has it taken us further? Perhaps not yet, but 
I think it will be found that what chemists picture to themselves 
ished from what they Tagh, 
mole- 


You recollect 
Obtained in the first, sags 

dyads and metalloids higher stages, If the tue atom be 
that which gives a line spectrum, many anomalies will fall to 
the ground. These are questions the spectroscope raises. If 
you allow that in the line spectram an atom is at work, in chan- 
nelled spectra and continuous molecular ions, you 
will see at ance that Piof’ Maxwell and others be able to get 
a much sharper definition of atom and molecule than they have 


now; and batom aro caeca, e you Koir tcy-le ai tae 
Heated and time spent in investigating them will not 
be 


J. NomuaN LOCKYER 
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A BOTANICO-GEOLOGICAL EXCURSION INTO 
THE GRAMPIANS 


TEPE Scottish Alpine Botanical Club is wont to hold & 

spring meeting for mingled plant-hunting and con- 
viviality in some Highland district where the ine flora 
can be reached at not too great a distance from oat- 
cakes and Mr d 'The Geological class in the Univer- 
sity of Edinburgh is in the practice of terminating its 
labours for the winter by taking an excursion of a week's 
duration to some part of the country where professor and 
students can find interesting do beds, enough of food 
(such asit may be) to eat, and of or shake-downs, 
to sleep on. This year the two bodies, drawn together 
perhaps as much by animal spirits as by scientific enthu- 
siasm, coalesced and held a conjoint gathering at Clova 
—a lonely hamlet on the Forfarshire Grampians, well 
known to botanists for the richness of its Alpine flora, 
and to geologists for its glacier relics and its ancient 
metamorphic rocks,- The following notes by the respective 
leaders of the plant-seekers and the -hunters were 
communicated to the Edinburgh Botanical Society on the 
14th ult. :— 

1. Botanical Notes by Prof. Balfour.—On Friday, April 
24, the botanists visited the lower part of Glen Fee and 
the western side of Glen Dole. They specially examined 
the rocks in Glen Fee, where Oxytropis cam tris grows 
and along with the plant took specimens o the rock for 
the determination of the geologists. They also visited 
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the rocks at the upper part of Glen Dole, where Astra- 
galus alpinus grows. ese rocks are very richin plants ; 
they consist of remarkably twisted and contorted gneiss, 
imens of which were collected. The vegetation of 
e glen was in an advanced state, and some plants were 
thered in flower which rarely blossom so early. Among 
em may be mentioned—Arctostaphylos nva- ursi, Vac- 
dnium vifés-idaa, Anemone nemorosa, Saxifraga ST- 
tijolia, forming large pink pgtches on the rocks ; ula 
campestris, Empetrum nigram, Eriophorum vaginatu 
and Cardauune Airsuia. Among the other plants noticed 
in flower in the glen at Clova were: Ulex entropaea, Saroth- 
amnus scoparius, Genista anglica, Prunus avium, and 
Ranunculus ficaria. Among the plants not in flower 
which attracted notice were: Silens acandis, Saxifra, 
Aypnotdes and aizoides, Draba incana, Pyrola bibs bs 
rotundifolia, secunda, Oxytta reniformis, Gnaphalsssm 


supinum, Dryas octopetala. -The following ferns were also 
gathered + Lastrea oreopteris, Athyrium filix-fæmina, 
Polystichum lonchitis, P. aculeatus, Polypodinm alpestre, 


P.tvulgare, Asplenium viride, A. trichomanes, Botry- 
chinm lunaria, and Allosorus crispus. All the species of 
British Lycopods except trnudatuin were gathered. Mr. 
W. B. Boyd collected some good mosses, including Tri- 
chostomum glaucescens, confined to the rock in Glen Fee 
on which Óxyfrofts campestris grows. It occurred in 
considerable abundance and in fruit. 

On Saturday 25 the party again went to Acharne, and 
thence up Glen Esk to Bachnagaim, and by Loch Esk to 
the White Water and Little G och. Again the day 
was all that could be desired. The snow near the sum- 
mits of the hills was very refreshing, and on one we had 
a sufficient extent of snow to give us the benefit of a glis- 
sade with our poles, This day the botanists and lo- 
gr kept together. We specially examined Little 

ilrannoch, one of the rocky summits which is interesting 
as yielding the Lychnis alpina, one of our rarest Alpine 
plants, and associated with it dwarf specimens of Armeria 
maritima and Cochlearia officinalis, the ate variety, 
and Lusula spicata, The rocks were specially examine 
by the geologists. 

On Monday 27 the botanists examined Loch Brandy 
and Loch arral, and the rocks around them. We 
noticed particularly the vast crevasse formed at the top 
of the Snubb by the separation of a t mass of rock, 
which is gradually giving way, and will ul&mately be pre- 
cipitated into Loch Brandy. .Saaz/raga oppositifolia was 
seen as formerly in fine flower. Asalea procuindens was 
also ered. In Loch Brandy Jsoeres jacusiris and 
Lobelia dor tmanna were met with. In ascending the 
mountains this day we saw a fine effect produced by the 
thick white mist resting in the valley, while we were on 
the mountain above it enjoying clear sunshine. Among 
the mosses collected by Mr. Boyd during the trip may be 
noticed—Grimmia tntcolor, G. donniana, Leucodon mo- 
rensis, Andi æa campestris, and Hypnum catenulatum. 

2. Geological Notes Prof. Geikis.—The main ob- 
ject of the geologists of the excursion was to observe 
some of the phenomena of the metamorphism of the 
district, to note the more prominent minerals, to 
trace the remains of old glaciers, and to connect 
the general structure of the rocks with the forms of 
hill, valley, crag, and ravine into which they have been 
carved. Tneidentally. however, they took part in some 
of the botanical work, their attention bemg specially 
directed to the Alpine flora and to the circumstances 
under which some of the rarer Alpine pianis occur. There 
can be no doubt that, as pointed out by Edward Forbes 
our Alpine flora is descended from that which was general 
over these iflands during what is known as the last Ice 
age. Ithas been supplanted in the lower districts by the 
vegetation which has come 1n with a milder climate ; and 
it survives on the bleak and cold mountain ridges only so 
long as it can findjts congenial temperature there, or so 


long as the chills and mists of these high regions forbid 
the further ascent of the plants which, swarming over the 
country, have driven these northern forms step by step 
up into these high grounds. It is well-known that the 
Alpine flora is richer in individuals and in species in 
the eastern Grampians than anywhere else in Bntain. A 
number of plants are found in no other part of the country, 
and even in that district several are restricted to mere 
isolated rocks in some glen or some bare mountain brow. 
The question proposed to the consideration of the geolo- 
ists was whether any geological reason conld be given 
for this remarkable distribution; and icularly whether 
or not the nature of the rocks had had anything to do with 
it. i 

Some attention was accordingly pald to the babitat of 
three of the rarer and more local species. The Asira- 
gains alpinus was observed on hard quartzose schist, high 
up in Glen Dole; the crag on which the Ozytropis cam- 
feris flourishes is a mass of singularly twisted and 

arled quartzose gneiss, with hard siliceous ribs projecting 
omits surfaceandshowing thecrumpled nature of therock. 
But in neither of these cases does the rock ap tly 
differ from many other crags in the n hpourhocd. where 
eo peana pain nevertheless are not found. In the case 
of the Lychnis alpina a ial case seemed at first to be 
made out in favour of a laton, or at least a coincidence’ 
of a local plant with a local rock ; for the locality noted 
as the habitat of this rare plant was found to present 
shattered knobs of serpentine projecting through the turf, 
and on these knobs the Lychats grows, together with the 
Cochlearta officinalis and the*Armeria maritima. This 
rock was not observed by the tt siin in any other 
part of the district examined. Before it was quitted, how- 
ever, one of the botanists, who strayed farther over the 
mountain, returned with a piece of mica-schist, as the 
rock on which the same plants were found growing only 
a short distance away. It appeared, therefore, probable 
that, at the most, difference of rock can have had but a 
very slight influence in the survival and present distribu- 
tion of the Alpine flora. 

A much more effective influence may be traced to the 
general physical geography of the country, and especially 
of the eastern as contrasted with the western districts. 
The richness of the Aberdeenshire and Forfarshire moun- 
tains in Alpine plants, as contrasted with those of 
equal elevation in Invernesshire and Argylishiie, has 
long been a familiar fact to botanists. The cause 
of this contrast seems referable not to any difference 
in rock and soil nor to mere differences in height ; 
it appears to be explicable by the much greater breadth 
of high ground in the east than in the west. Every- 
one who has ascended some of the Grampian ridges re- 
members the wide undulating moors which spread 
out before him at; heights of 2,000 or 3,000 ft. The sum- 
mits are not peaks, so much as huge swells or mounds 
rising higher than the rest of the vast tableland. In 
the western counties, however, the mountains 
tower often into sharp ndges. They are decy trenched 
by glens and arms of the sea, so that relatively a smaller 
area of land nses out of the ordinary lowland vegetation 
into the chiller regions aboye. Add to this that the ln- 
vernesshire and Argylishire hills lie nearer to the 
warm winds and currents of the Atlantıc, and that the 
Grampian uplands receive the prevalent south-westerly 
winds after they have been chilled by passing over many 
leagues of high cold mountain ground. It is in these 
eastern parts of the Highlands that snow lin longest, 
widest, and deepest— a good index, indeed, of the greater 
seventy of the climate. These facts are suggested as 
affording some explanation of the comparative abundance 
of the Alpine flora in that part of Scotland. 

Why in that limited district certain plants should be 
restricted to mere isolated rocks is a question to which 
no intelligible and satisfactory answer can at present be 
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given. But even more perplexing is the problem pre- 
sented by the survival of maritime plants upon some of 
the M n and bleakest mountain-tops. Is such por- 
tions the Cochlsaria or scurvy grass, the Armeria or 
sea pink, with Silene maritima and Plantago maritima, 
are found abundantly. They are poor dwarfed forms, it 
is true, when compared with their contemporaries 
on the coast, so that the latter habitat is evidently 
more congenial to them than the bleak uplands. De- 
~ scendants of the old arctic flora once indigenous in 
this country down to the sea-level as it is in northern 
Scandinavia at the present day, how have they come to 
be left on our mountain tops? Were they maritime 
plants originally, and have they been ied up by the 
ual elevation of the land? ‘This would involve a 
ormer submergence of the DEI & depth of at least 
4,000 ft—a limit much beyond suggested by other 
geological evidence. Or did they form part of the gene- 
rally distributed flora whereof some species keeping to 
the shores have been able amid bare rocks and salt spray 
to maintain themselves there ever since, while farther 
inland they have succumbed to the march of the invading 
Germanic flora, and have been allowed to struggle on in 
dwarfed and stunted forms only on the bare chill moun- 
tain tops, whither the invaders did not care to pursue 


Some light might possibly be cast on these questions 
by an examination of the contents of our older peat- 
mosses. Thee is reason to suppose that some of these 
mosses may date back into Glacial times. It would be 
interesting to discover whefher among the plants whose 
remains went to form the any KARA species 
could be detected no longer living in this country, even 
in our Alpine zone. This line of inquiry is now being 
Ed in Scandinavia. and it is suggested to the 

tanists of Scotland as a ft subject for their attention. 

-The moie purely geological work by the brethren of 
the hammer during this excursion, whether when with the 
botanists among the Grampians or afterwards by them- 
selves along the shore between Dunnottar and Aberdeen, 
is hardly appropriate in a communication to the Botani- 
-cal Society. s : 





ON THE FERTILISATION OF CERTAIN 
LABIATAE : 


[N the early part of April of the present year I had an 
opportunity of watching somewhat closely the mode 
of fi tion of some species of Labiatæ, on which some 
notes may be interesting. The species observed were the 
three most abundant of the earl flowering representatives 
of the order, Lamium album, L Lape satiate and Nepsta 
glschoma ; the post of observation a covered by the 
three species Pome completely intermixed, just outside 
a cottage-garden where were several hives of bees; the 
time occupied, several hours on three sunny mornings. 
The point which interested me most was the constancy 
with which the same species of insect confined its visits 
to the same species of flower, notwithstanding the close 
proximity m which the three were growing, this being 
perfectly in harmony with Mr. Traherne M dge’s ob- 
servations of a similar character respecting the visits of 
insects to fumitories and other flowers. 

My concltsion is not based merely on actually noticing 
the visits of insects, but on the microscopic examination 
of the pollen collected on the captured insects. For this 
purpose the pollen-grains of the three species named offer 
unusual facilities, those of Lazio: ben being yellow, 
of L. purpureum red, and of Napeta glechoma white. 

- in "m album the length of the style is such as to 
bring the stigmatic surface exactly on a level with the 
anthers of the shorter pair of stamens, as represented in 
Fig. 1; one branch of the style is nearly straight and is 
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hidden among the anthers, the other projects at yd 
angles into the opening to the tube of the corolla, so that 
it must necessarily be struck by any insect entering the 
flower. The only visitors to the flower seen were two 
species of humble-bee, Bombus pratorum* (female) and 
Anthophora retusa (female), the former in numbers, 
the latter much more . From the position of the 
stigmatic surface, both it and the stamens must be struck 
by about the centre of the h of the bee ; and it was on 
this part that the greater number of pollen-grains were 
found, and proved to belong exclusively to this species. 
In ño single instance was a hive-bee seen to visit the 
flowers ; Muller states that they obtain the honey from 
this species entirely by sucking it through holes bitten in 
the corolla by Bombus terrestris. i 

In Lanius purpureum the difference in length be- 
tween the two pairs of stamens is less considerable and 
the anthers are consequently closer together, both branches 
of the style being bent forwards into the mouth of the 
corolla, as shown in Fig. 2. Although hive-bees were 
constantly hovering over the flowers, in no single instafice 
did I see either them or the humble-bees visit this species ; 
the only insect obserred to settle on it being a butterfly 
(Vanessa urtica) twice. 

The position of the parts in Nepeta glechoma is very 
different. The two pairs of anthers are at a consider- 
able distance from one another (Fig. 3), and the length of 
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Fia 3 
Fic 1 —Lanusm album; stamens, style, and sigma — FIG. a Lapi" 
; stamans, style, and sigma. Fio 3—WNefpets piochoma ; 
stamens, style, and sigma 


the style is such as to bring the stigmatic surface con- 
siderably beyond the longest pair, and projecting beyond 
the mouth of the much smaller corolla. The flowers 
were profusely visited by the hive-bees from the other 
side of the hedge. On no single occasion did I see the 
Bombus pratorum, of which such numbers were flying 
about, even attempt to enter the flower, and the smaller 
ies, Anthophora retusa, only twice; and on each of 

ese occasions she immediately came out again and 
began industrio to wipe the pollen off her head with 
her fore-legs, as if she disliked it. Owing to the much 
smaller size of the flower, and the greater length of the 
style, the part of the body of the bee touched by the 
stigma is very different to that in the Lammm album, 
namely, the back of the neck or even of the thorax. 
Hence even if the insect should visit the two species on the 
same journey—which, I should infer, is not usual—the 
pollen of one ies would not easily be wipéd off on to 
the stigma of the other, I did not observe any plants of 
the ground-ivy with the “female” flowers descnbed by 


* In this and all otha instances T amn indebted for the determina” 
the insects to the kmdness of my Mr. Edward Newman. 
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Muller, with which one is familiar in the case of the wild 
thyme and other Labiatæ ; but a large number of flowers 
in'this particular locality had all the anthers bitten off, a 
depredation which I attributed to the hive-bees, inasmuch 
as the same was the case in other habitats near hives, 
but not in those at a greater distance from cottage-- 
gardens. "The only other flowers growing on or near the 
same b which I observed the to visit were the 
dandelion several times, and Veronica buxbaumii once. 
At this early period of the year the following species of 
insects were captured on the dandelion; those marked 
with an * are not in Mullers list of ninety-three kinds 
which visit this plant, unless under synon which I fail 
to 1ecognise, — Hymenopt Aps mellifica, * Halctts 
lugubris, *Anarena nana, A. varians, and A, nitida; 
Diptera, *»yrfAts clypeata and Eristalis arbustornim ; 
Coleoptera, *Apron africans. x 
The sloe was abundantly visited by *Andrena fulvicrus 
CN both male and female, and by Erzs/a/ts 
teyax (Diptera). On opening the abdomen of the latter, 
itas found to contain abundance of pollen-grains, be- 
longing to the species on which it was then feeding, and 
to the dandelion, mixed with a few larger triangular 
llen-g1ains, belongmg Ed toa Fuchsia ; thus con- 
g the opinion at which. I previously anived, 
that the Symhide are large consumers of pollen. The 
abdomen of the ea dae on the other hand, con- 
tained buta very few pollen-grains, which might easily 
have been sucked up acciden along with the nectar ; 
and this was also the case with hive-bee, the grains in 
this latter case belonging to the dandelion. 
ALFRED W. BENNETT 








NOTES 


Tue Cambridge Museums and Lecture Rooms Syndicate, in 
their eighth annual report state that the Regius Piofessor of 
Physic has again called their aitention to the urgent need of 
better accommodation for the medical examinations Among 
the additions which have been made to the collections in the 
several museums, the bequest of the late Mr. M'Andrew, F.R.S., 
of the whole of bis collection of shells and other specimens, de- 
serves the first mention. It is of the highest scientific value. A 
most interesting collection of human ciania, mele by the late Dr. 
Thunam, of Devizes, has been presented to the Museum of 
Human Anatomy, through the liberality of Prof. Humphry. A 
series of Devonian fossils, of great beauty, presented by Lady 
Burdett Coutts, deserves special mention, as also does the con- 
tribution of several hundred specimens of Paleozoic and other 
foasils by Prof. Hughes, and the gift of 500 steina of birds by 
Prof. Newton and Mr. E. Newton, and of a skeleton of the ex- 
tinct bird “the Great Auk” by Prof. Newton. The building of 
the Cavendish Laboratory is now finished, and the Laboratory is 
open fo: practical instruction in {physics. As the several collec- 
tions and the number of students in the several departments 
increase, the current expenditue necessanly increases The 
Syndicate are therefore of opinion that the time has arrived 
when they are obliged to call the attention of the Senate to the 
necessity of increasing the amount of the annual grant to the 
museums and lectureiocoms maintenance fund. They suggest, 
however, that for the cunent year a special grant of 300% be 
made to the fund. Appended are the reports of Professors 
Humphry and Newton, and of the Superintendent, Mr. J. W. 
Clark, which give details of the past year’s work and the 
additions made to the various collections, 


IN a Convocation at Oxford, on May 28, the name of H. 
S. Smith, F.R.S., Savilian Professor of Geometry, Fellow of 
Corpus, who had been nominated to the office of Keeper of the 
Museum, by the delegates, in succession to the late Prof, Phillips, 
‘was approved. F 
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Tux list of those on whom the honorary degree of LL.D. is 
to be conferred at the approaching Cambridge commencement is 
very numerous We have already mentioned some names; the 
following is a list of the men connected with Science who are to 
receive the honour:—Sir Charles Lyell F.R.S.; Sir James 
Paget, F.R.S. ; M. Leverrler, of the Paris Observatory ; Jon- 
chim Barrande, of the Royal Society of Sciences of Pmguc; 
George Bentham, F.R.S. ; and William Lassell, F.R.S. 


We have received the prospectus of a new *'' College of 
Sclence and Literature," which it is proposed to establish at 
Bristol for the South and West of England and South Wales. 
Such an institution, if properly organised, would no doubt be of 
great service, as these extensive and important districts are far 
distant from any college in which the sciences applied to their 
various industnes can be studied. Judging fiom the prospectus, 
the organisers of the scheme have sound notions of what such 
an institution ought to be, keeping in view as models Owens 
College and the Newcastle College of Science. Balliol College 
and New College, Oxford, have come very liberally forward in 
aid of the scheme, haying offered to contribute towards it 300/. 
a year for five years. It is estimated that a capital sum of 
25,0097. will be required, and an annual subscription of 3,0007. 
for the first five years secured. It iw however, proposed to 
commence operations when such proportion of these amounts 
has been gumanteed as may justify the expectation of success. 
A public meeting is to be held at Bristol on the 11th inst. to 
inauguiate the undertaking, which we sincerely hope will be 
taken up heartily by those mterested in it. 


Mg. W. SAVILLE KENT, F.L S. the late Superintending 
Naturalist of the Brighton Aquanum, and formerly Assistant 
in the Biitish Museum, has been appointed to the control of 
the Manchester Aquarium, This aquarum being constructed 
on the “circulating” principle, advocated by Mr. Kent, and 
it being, moreover, intended to make the building subse: vient 
moie to the instruction and education of the masses rather than 
for the realisation of extraordinary dividends, we may anticipate 
from it scientific results of the most gratifying sort, The tank 
frontage of the Manchester Aquarmm presents a length of no 
less than 750 ft, an amount exceeding that of any aquanom 
yet constructed. An ample guarantee of the encowaging 
support this undertaking is likely to receive at the hands of 
the public is shown by the returns for the first week of its opening, 
the visitors who passed through the gates dming that penod num- 
bering over 19,000. 


THe Birmingham Natural History and Microscopical Society, 
whose enterprise we have had frequent occasion to speak of, is 
contemplating the foundation of an aquarium in Birmingham, 
and has been seeking information fram the manages of vanous 
aquaria at home and abroad. The result is not altogether en- 
couraging to those who desire to see an aquarum standing on its 
own legs as a scientific institution, apart from adventitious attiac- 
tions. It seems that scarcely any existing aquarium pays that 1s 
not attached to or does not form part of some place of amuse- 
ment; and Mr. Lloyd of the Crystal Palace Aquarium gives it 
as the result of his large experience that no aquarium can be 
made to pay its way, unamisted by other attractions, even in the 
largest centre of population, unless its cost be limjted to 3, 000. 
and its annual expenses to 5007. Still we hope that, whether as 
an independent or as a perasiticel instilution, the Birmingham 
Society will be biave enough to take steps to establish an aquaiium 
in that busy centre. 


From the Twelfth Annual Repoit of the Birmingham Tree 
Libraries Committee, we are glad to see that this system of 
libraries contjnues to enjoy increasing prosperity. These annual 
reports furnish a number of very interesing statistics as to the 
number and class of books in the libraries, number and occupa- 
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' tjon of readers, books most in demand, &c. The total number 
of books in the various libraries amounted at the end of last 
yar to 69,279, & very lerge proportion of which are of a 
_acientific character. From the statistics as to books most sought. 
^ after, and the number of readers in the various subjects, we are 
' glad to see that works of Science enjoy a large amount of 
patronage. Tiie aggregata: Tesis. OE -works in -tho referenca and 
lending libraries was 525,610. - z 
‘WE hare received several American risen oublie de 
of a marine aquarium in San Francisco, Californis, 
-It forms part of the many attractions o£ '* Woodward's Gardens," 
an extensive piece of ground which has been inclosed and laid 
‘ont by a private gentleman, Mr. Woodward, for the amusement 
* and instruction af the people. 


Tr gratifying to Ium, that: ta lamented detti: oe roto 
Agassiz will not prevent the continuation of the school of 
natural history at Penikeso Island, the resplts of which during 
, the season of 1873 proved to be of so much educational impor. 
_ tance A circular from Mr. Alexander Agassiz in regard to this 
states that two or three times as many persons as can be accom- 
modated have already applied to be received’during the coming 
' summer, and that great interest is manifested (to prosecute the 
study of nature under the eminent specialists who- have been 
called to assist in the enterprise. The necessity of a permanent 
~ endowment is very justly set forth by Mr. Agassiz, and especially 
_ the importance of means for paying for the services of the men of 
science invited to officiate as instructors. Hesuggests that provision 
bere Legislatures of the several Statesfortheendowrpent 

of scholarships, either by the actual payment of the sum of 5,000 
dols., or an annual grant of 350 dols. The payment of this sum 
on the part of any State would entitle it to nominate two teachers 
for admision during the summer to the Penikese school, the 
selection to be made from among those most apt in natura] 
history. No charge is made to the students of this school for 
_ tuition. It is announced that this school will open on July 7, 
and close on Aug. 29. Among the gentlemen mentioned as 
likely to take part in the instruction are Dr. Packard, Pro- 
fessors Wilder, Morse, Mayer, and Jordan, and Megars. Putnam, 
Bickmore, Lyman, and others, 


Tux Annual Report of the Trustees of the Museum of Com. 

parative Zoology at Harvard College, Cambridge, U.S., shows 
that that institution is rapidly becoming one of the firxt of its 
kind anywhere. Its already large and valuable collections are 
constantly b eing added to, and rapid progress is being made in 
their systematic arrangement, The museum is open not only to 
regular students of natural history, but to all sclentific men who 
care to make use of it in ald of their researches. It is in connec- 
tion with the Harvard Museum that the Penikese School of 
Natural History was instituted ; and, between thetwo, American 
"students have raro sireng for the study at least of Icthyo- 
logy. - 


Tae German Society for Polar Exploration has, itis seid, 
purchased the harbour of Kristvig, on the Island of Averio, on 
the west coast of Norway, with the intention ‘of making this in 
future the staiting-point of German explorations of the Arctic 
regions. i 


' Dr Gross, the author of ‘' Les habitations Lacustres du lec” 


-de Bienne," in which all the stations in that lake of the Stone 
and Bronre ages are described in detail, has just, says the Coxzi- 
senta] Herald, presented a gem of its kind to the Archszological 
"Museum of the Berne City Library. This is a hatchet of 
` nephrite, 7 bf. long, a very scarce kind of stone, and only found 
- in eastern Asie, the occurrence of which in the lake dwellings 
; of Switrerland forms an unsolved puzzle. . 


THE first ascent of a balloon over the Black Ses was made on 
April 19 from Odessa in the ‘Jules Faxre," measuring 70,000 
cubic feet. The ascent took place at' 3.10 A.M. in a north-east 
direction ; bùt as it mounted higher the wind yoered and the 
balloon went out to sea in a south-east direction. It rose to a 
height of 7,000 Russian feet at a distance of about. 16 miles from 
land. Tha balloon cune (o ground ae) condor ea alent 22 
mijes north from Nikolaeff, at 6h, 39m. A.M. 


As the series “oF annus] intemations] exhibitions at South 
Kensington is to be discontinued after the present year, the 
Society of Arts have in consideration the organisation of a series 
of provincial exhibitions of an industrial character, to be held in 
the centres of the manufacturing district. The plan is as yet 
by no means complete, but a principal pert of it would be thet 
the special industriesof exch locality should be, as far as possible, 
Illustrated in its exhibition, 


A PUBLIC meeting was held in the Mechanics Institute, 
Nottingham, on Tuesday night, to consider the further defe- 
lopment of the movement instituted by the Cambridge Uni- 
versity for extending its teaching to the mases of the 
people. The report -of the committee for the past . 
session stated that nearly 2,000 tckety for the lectures 
and classes were appliei for in the town; 1,241 persons- 


‘attended the lectures, and 615 the classes. There were 143 


candidates at the examination, of whom 126 obtained certificates 
of merit. The financial statement was satisfactory, and the 
report expressed a belief that the movement would shortly be 
self-supporting. 


AT a recent meeting of the Royal Geographical Society of 
Ireland Mr. W. Harte, County Surveyor, co. Donegal, gavo a 
description of ““ Supposed evidence of a recent change of level 
in the surface of co. Donegal." He adduced a number of proofs 
that there was a general and rapid depression in the surface of 
the county. Inhabitants hed informed him that portions of the 
coast now covered with 20 ft. of water had been passed over 
dry-shod by their grandfathers. Many bogs also, of which the 
trees were still erect and iw rw, had been recently inundated.: 
That the water bed never previously reached a higher level he 
proved from the fact that none of the bogs now under water had 
ever been previougly inundated, for they were not permeated, as 
bogs which had been covered by water invariably were, with a 
fine microscopic sand. The submergence of Donegal was taking 
place at a rate that was much more rapid than had been sus- 
pected ; old passes which were used to islands along the coast now - 
no longer existed. Tho most interesting fact, however, was one 
brought to light by Mr. Fitagerald, who found numerous cases 
of furnaces used by the ancient Irish to smelt the bog iron ore, 
but which were now under high-water mark, 


THE ravages caused by the Phylarera vastatrix among the 
vineyards of France are becoming very serious, More than 
150 various remedies have been tried but without success, and 
the only hope of many scientific men is m tho introduction of 
varieties of vine which are known to be to a certain extent proof 
against the attacks of this insect. Many American kinds of vine 
are said to possess the property of resisting the disease for a 
much longer time than the French vines, and steps are being 
taken to introduce roots of these varieties into France. In the" 
Department of Hérault alone the produce of wine has fallen 
from fourteen millions of hectolitres to eleven millions : not only 
is the fruit destroyed by the effects of the parasite, bat the vine 
itself Is destroyed m a year or two; and one female Phylloxere 
is said to produce two or three millions of young in a yoar. 


AT a recent meeting of the Boston Society of Natmal History 
Prof. Morse read a paper on Natural Selection among ‘the Mol-- 
Inses, fnstancing tho usually sadi sizo of cemain species in tha 
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Bay of Fundy, near Eastport. Here the tide rushes along with 
great power, and the molluscs are obliged to cling to the bottom 
with great tenacity to prevent being swept away. Only the 
smaller individuals can withstand this by getting into the crevices 
of the rocks. The species is thus perpetuated by the smaller 
members, and rarely attains any considerable sire. 

Tue In$pectors of Salmon Fisheries of England and 
Wales have just issued theireannual report. Examples are 
given of the serious injuries inflicted on salmon rivers—and not 
only on salmon nvers bat on the health of the public—by the 
pollutions poured into rivers, and it isto be hoped that powers 
will be given to enforce the removal of such matters from our 
streams, Altogether the prospects of our salmon rivers appear 
yery favourable, and much good is to be expected from the work- 
ing of the new Act. 

A SEAM of coal has been discovered at Sandwell Park, near 
Birmingham, 418 yards below the surface. 


Som good popular scientific lectures are at present being 
given by Prof. Gardner at the Polytechnic. 


THI May number of Annals and Magasine of Natural History 
contams, among other articles, & list of butterflies taken by 
Lieut. Bell on the march to Coomasie, with a description of mx 
new species. Dr. Nicholson describes a new genus of Palsozaic 
corals from the Niagara group of Indiania, which he names 
Dnneanella, in honour of Mr. P. M. Duncan. Dr. Young gives 
a description of a new genus of carboniferous Polyroa, and 
suggests the name Rhabdomeson. A plate is grven illustrating 
Rhabdomeson gracile, There is also a brief note of an apparently 
new species of humming-bird, of the genus Eriocnemis, by Mr. 
Elliot. The discussion about Eozoon is continued. 

AN excellent device has been forwarded to us for use in field- 
club excursions. It is designed to promote an interest in common 
flowers, and can of course be varied and worked without a prize. 
It consists of a large envelope, with a description, but not the 
name, of a plant, and directions as to what ought to be done 
with the plant when found. The particular envelope, forwarded 
to us by Mr. Higgins of the Liverpool Naturalist’s Club, con- 
tains the following on its back :— 


_a 
EXTRA PRIZE, 








DESCRIPTION OF PLANT. 
posite, Sessile, Lanceolate, Acuminate. 
as long as the 5 deeply-cleft Petals 
. Stamens 10, Styles 3, height about 12 in. 


t answering to this description should take it 
to tbe or ical Referee, with their name signed at the 
foot of thus sip. When correct the shpe will be initialed and handed 
to the Secretary. The finder shoald be prepared to answer questons 
on the ; but the name of the plant will not be officially 
announced till efter tea, 
A Prize or Prizes will bo awarded at the end of the Season to those 
most succomful 
Signed, 





Members finding a 
President 











Tue additions to the Zoological Society’s Gardens durmg the 
past week include a Belsa Antelope (Oryx eisa) new to the col- 
lection, from Central Africa, presented by Admiral Arthur 
Cumming; an Indian Gazelle (Gase/a bennetti), presented by 
Mr. J. H. Bainbridge ; an Indian Ratel (Ma/Zrvera. indica), pre. 
sented by Mr. L, Macneill; a Maugés Dasyure (Dasyurus 
mangas) from" Australia, presented by Mr. F. Kirby ; two Little 
Whimbrels (Numenius minntns) from the Navigator Islands, 
presented by Rev. S. J. Whitmee ; a Guilding's Amazon (CAry- 
sotis guildingi) from St, Vincent, purchased ; a Bennett’s Casso- 
wary (Cassariss bosses) from New Britain, deposited, 


SCIENTIFIC SERIALS 


owing papers On. tie polarisation of 


lgbt by Prot A, W. EC 

observations with different instruments, which he describes, 
obtaining, however, only faint and uncertain results, At last he 
has been enabled to make observations he considers reliable. 
He obtamed a quartz cnt perpendicularly to the axis, and 
exhibiting by light an unusual i ity of colour. Exa- _ 
mined with one Nicol and unpolarised light plate is per- 
fectly colourless, and shows no trace of its struc- 
ie die be between two Nicols, it ‘showed bands of colour, 
the plate being a macle, the bod: Se a of ee handed quartz, 
&romed by ahead. qf righthaaded quie unded by of 
different structure. The plate was used in a tube 11 in, long, 
and formed an mstrument especially adapted to the detection of 
amall degrees of polarisation, The observations were made 
facing the south-west in a dimmed room, so that the eye 
should be sensitive. The results of the numerous obeerra- 


tions on different were entirely concordant, and 
are thus summed up*by Prol, Wright :—(1) zodiacal light is 
polarised in a plane ing through the sun. (2) The amount 
of polarisaton is, with a degree of pro , a3 much as 


IS per cent. but can hardly be as much as 20 percent. (3) The 
spectrum of tho light is not petceptib different from that of 
munlgh except in intensity. (4) The light is derived from the 
sm, is reflected from solid matter. ) This solid matter 
consists of small bodies (meteoroids) revolving about the sun in 
orbits crowded together towards the ecliptic. — The second article 
is the first instalment of a communication by Mr, W. M, Fon- 


Mr. C. H Hitchcock, Or he Helderberg Roca of New Hamp. 
an continned,— 


finds that when silver bromide is treated 
with acid, after exposure to light, the black sub- 
stanco which remains contains bromme is resolved by 
nitric acid into normal silver bromide (left behind as a pale 
w film) and silver which passes into solution, It is, there- 
ore, either a sub-bromide or gn oxy-bromide; not an oxide. 
The existence of these compounds is evidently an argument for 
doubling the atomic. weight of silver, as has recently been pro- 
pee on other grounds, ME Meek continues his notes on the 
er ME fifth volume of the Illinois 
— The brief contributions from the physical 
laboratory of the Harvard Co are also continued, in- 
clude No. v., On a method of a magnetic ber from the 
influence of the earth’s magnetiam, ohn Trowbridge. No. 
vi Note on Melde’s P i 
spotik adjuster Tor the 


iving the results of 
Ner England, on Cas 
Bank.—In the ‘‘ Scientific In 


and Physics" consists of notices of 

In section ‘‘ Geo and Natural Hay eios notice of a 
communication in Overland Monthly On mountain sculpture 
in the Sierra Nevada, and on the method of glacial erosion, by 
E. S. Carr. He holds that glaciers do not so much mould and 
shape rocks as that they ^ d’smter forma already conceived and 
ripe." The grain of a rock determines its surface-forms.— There 
is also an extract from a letter to Dr. Dana, referring to volcanic 
action in Hawaii, where Mauna Loa has been in full actvity 
since April 1873.—An abstract is given of Prof. W. S. Clarke's 
experiments on the amount of pressure in the sap of plants. 
The mercurial gange has been used on the maple, and 
observations were made day and night from Ap rto July 20. 


e, Je s ledge, and Stel: 
r E the Seen Chemie 
in Europe. 
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The maximum was found to be equal to sustaining & 
column of water 31°73ft. lugh. One of the most interestmg 
portions of the ents was to determine, if possible, whether 
any other force the vital action of the roots is necessary to’ 
produce the sap-preasure. A black birch-tree was selected, and 
& root was severed at IOÍL from the trunk, and to it was 
attached a mercurial gauge. This showed a maximum pressure 
equal to 85°8 ft. of water, and proved that ''the 
power of living birch rootlets without the ald of any of the 
numerous helps imposed upon them by ingenious philosophers, 
scch as exhalation, cepilanty, oscillation, &c, was aite sufi- 
cient to account for the most essential of the curious phenomena 
connected with the circulation of sap.” 


Journal of the Franklin TAERA April —The followmg ae 
some of the im t papers in the number :—Report of the 
Committee of the Inshtuté on the Westinghouse car-brake. 
This brake in its simplest form consists of a small steam-engine 
placed in the locomotive, which, taking steam from the er, 
works an air-pump, which compresses alr into a main reservoir, 
secured beneath the car. By an ingenious airangement of pipes 
and automatically acting valves, the air 1s admitted into a series 
of broke cylinders, one under each car, theepistons of which are 
connected with and act upon the ordinary brake-levers, and thus 
apply the brakes to the wheels. The mventor has made im- 
portant improvements on this, by means of which the compressed 
air may be admitted almost mstantaneously into the brake- 
i pects and the train brought to a standstill in an incredibly 

art space of time; eg. a train, at the speed of thirty 
miles an bour up a ent of 29:6 ft. per mile, was brought to 
astop in 16 seconds. Scott’s | , premium, and medal, were 
awarded to the inventor by the Tnatimte.— The ciples Er 
shop-mani Hon for ap tices is continued.—On e 
emet aieo of TIE (or the 1esults of physical 
measurements in general) accord to the prsmoxigl or other 
formule, by C. Herschell, C. E. paper relates mainly to 
theimpoitant uses to which the polar planimeter can be put— 
Prof, R. H. Thurston contributes two papers which have been 
published separately: On the thermal and mechanical properties 
of air and other gas, subjected to compression or expansion ; 
and On the strength, elasticity, and resilience of matenals of 
machine construction ; both papers are illustrated with diagrams, 


THE Journal of Mental Science for April, opens with the thhd 
number of the Morrisonian Lectures on Insanity for 1873, in which 
Dr. Skae and Dr. Clouston still further exemplify the cation 
of the various kinds of insanity according to the bodily disease or 
condition with which they are associated. In speaking of 
Climacteric Insanity it is contended that men between 50 and 
60 have a critical period corre to that passed through 
by women between 40 and 50 ; the evidence seems {ar from 
conclusive. But nothing can be more and terribly In- 
structive than the amount of insanity of one or another that 
js unmistakably connected with the organs and functions of 

eaten The morbid psychology of cimmals by Damd 
Kiocison, M.B., continues ; and his observations on this unfor- 
tunate aro very valuable and well worth recording— 
especially perhaps may they prove useful “as a basis of com- 
for kindred phenomena occurring in circumstances less 
defimite and uniform.” No one is hkely to be seriously 
injured PE. e Dti tency Nim their food is 
poisoned ; same pai cy take ion, as it 
sometimes does, of individual im tho outer world, it may not be 
so readily as a delusion, and the consequences may 
be yey mourmful.—A ological study of the character of 
Jean Jacques Rousseau, by J. Hawkes, M.D., suggests the idea 
of a washerwoman sounding the Atlantic with her clothes Hne, 
and finding it very shallow all over. i 

Zeitschrift der Oesterreichischen Gesdlschaf? far Me 7 
Apn! 1.—I» this number Dr. Mohn furnishes a number of 
from three years’ observations of the temperature in and near 
Christignis—at the Institute and the Observatory—and of the 
decrease of heat with height; a station named F er 
ha been situated about frve miles NN.W. from 
the Obeervatory, and 408 metres above tho sea. The air within 
the ayi shown (asın other localities) to be warmer than with- 
out. e temperature in general decreases with the height, and 
most quickly in May ; in the winter months the decrease 15 small, 
and it passes, in December, into an increase. Dr. Mohn studied 
the meteorological conditions present in three sepaiate cases :— 
(a) Frognersater warmer than Christiania ; (6) colder and exces- 


sive ; (c) change of temperature on fall of rain or snow. As re- 

(a), it occurred in cold weather; the wind N.E. or 
5 and light ; heric pressure about 7mm. above nor- 
mal; most often clear, but sometimes a mist covered Chris- 
tiania, while Frognersater was ın sunshine. The author inquires 


at some length into the causes of change of temperature with 
helght, and points out that the elements of greatest influence 


here are the of wind and the relative The 
increases with the former and decreases with the latter. 
To this is joined the action of precipitates, in so far as this, 
accompanied by er relative moisture, contributes to lessen- 
ing the decrease of tem with the height.—Prof. Ebermayer 
follows with a review (m part) of a new text-book of cliniatol 
Dr. Lonenz and Dr. Rothe. From personal observation We 
utes the authors’ assertion that the mcrease of cells in plants 
takes place only by night—Among the “Klemere Mitthellun- 
gen,” we note some meteorological obseivations from the north- 
west coast of Spain. 











SOCIETIES AND ACADEMIES 


LONDON 

Royal Society, May 7.—‘‘Preliminary Experiments on 

a Apu per Wire," by Prof. Belfour Stewart, LL.D., 
F.R.S., and Arthur Schuster, Ph.D. 


1. The foll experiments were made in the physical labo- 
ratory of Owens Collee, Manchester :— i 


A copper mire was wound fifty-three times in one direction 
round the poles of a powerful electro-magnet, the length of wire 
encircling these poles being about twelve metres, 

A Wheatstone biidge was employed to measure the resistance 
of the wire, and a very delicate omen reflecting galvano- 
meter, by Elliott Brothers, was likewise used. 

ts were made at intervals of two minutes ; and on ` 
each occasion the current was allowed to pass through the bildge 
for ten seconds, the measurement being taken by thø first swing 
of the galvanometer, which lasted for about eight seconds. 
Three cells of Grove's were used for producing this 
current, but on the other hand mx similar cells were employed 
for magnetising the electro-magnet. 

2. In the first experiments made, the induction-cun ent due to 
the wire coiled 10umd. the magnet affected the galvanometer, but 
after Dec. 12 a solid key put into the circuit was taken out, 10 
that no induction-cnrrent passed. 

The following is a specimen of the observations made :— 


Dec. 17, EN orrod 
Whole deflection o 
Tıme of putting on € = (Incremsmg deflection denotes Condition of 
Increasing resistance) magnet. 
h m. 
II II 312 " off 
13 317 off 
IS | 311 off 
17 34. on 
I9 33 off 
2I 306 on 
23 303 off 
25 293 on | 
27 300 off , 
29 290 on , 
3I 307 off 
33 283 on 
35 2 off 
37 8 on 
39 302 off 
AI 292 on 
43 309 off 
It wil be seen from this experiment that the frst efect of 
on the was a marked increase of resistance ; 


with this exception the resistance, when the magnetism was 
on, was less than the mean of the two resistances on both sides 
of it, representing the magnetism off. 

3. The an remained untouched, as far as we know, 
from Dec. 15, when it was finally made, until. Bec. 19, when 
the experiments were interrupted dunng the Christmas holidays ; 
and in all cases the frst effet of putting on the magnetism was a 
marked increase of resistance. 7 

It was soon seen thet this Jyst efe? had some referenco to the 
time elapsing since the last experiments were made. For fn- 
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stance, there was on Dec. 18 a marked increase of resistance 
when the magnet was first put on ; but on the afternoon of that 
day the experiments were repeated, and there was no apparent in- 
cease of isses in this Art afat. Next, with to the 
average ofect ; on Dec. 16, 17, 18, this average ditt mag- 
netism was a decrease of resistance. 

4. The experiments were resumed on Jan. 7, the arrangement 
having remained untouched during the holidays. From this 
date until Tan. 1o inclusive, the key was taken out before begim- 


ning experiments in the morning; there was no 

eject ; while, on the other hand, an average effect deno 2 de- 
crease of iesistance came out very prommently. On Jan. 12 
and 13 the key was only taken out before i 2nd on 


these occasions the first efe? denoting inc cased resistance was 
sufficiently marked. 

Our method of ure was varied in the above manner up 
to Jan 27; and it was invariably found that whenever the key 
was teken out before commencing experiments there was no 
s dur but when it was kept m until before magnetising, 
this frst effect was sufficiently marked. These experiments con- 
cur 1n proving that the first fa has some reference to the pre- 
vious treatment of the wire, but they do not prove that itis at 
the same time connected with the putting on of the magnetism. 
To determme this point we made a set of experiments on Jan. 
22, 26, ard 27. en the current had become constant the 
key was taken out, but the magnetism was not put on; and on 
these occamons there was no frst afed of the current itself 
in the direction of increasell iesistance, but rather in the oppo- 
site direction, It thus appears that the frst efect which increases 
the resistance has not only reference to the previous treatment of 
the wire, but depends also on the magnetism being put on. 

This result is confirmed by experiments made previous to Dec, 


I2, m which the key was not taken out at all. For instance, we 
have on Dec. 9— 
First off. On: First effect. Second off. 
o + 54 +45 


We have hitherto only spoken'of the frst effe obtained after 
Jon. 7, we now come to the average dfe. From Jan. 7 to Jan. 
27 inclusive, the magnetism was always put on in the same direc- 
tion, and the average dfe invariably denoted a decrease of 
rezataunce when the ism was On. 

5. On Jan. 28 the magnetism was reversed ; the effect during 
this day was very i . On Jan. 29, £ 31, Feb. 2, the 
key was left in until before magnetisation. e frs effect was 
now extremely lage, but it was suspected that during ex- 
periments the contact of the key was not very good, 

On Jan. 29 the ous effect denoted a decrease of resistance, 
but on Jan. 30, 31, Feb. 2, 4, 6, the average fect denoted an 
Inciense of 1esistence. 

6, From Feb. 6 until Feb. 11 the wires were left broken ; on 
Feb. 11 there was a vory slight frst efe in the direction of in- 
ceased resistance, and a slight average «ffe? m the direction of 
decreased resistance.. On Feb. 12 a mercury interruptor was 
used instead of a metal key, both the wires ‘being broken by it, 
and its use was continued until Feb. 18 The interruptor was 
left in over night, and the current was only broken before mag- 
netisatian, but no first effect was observed. 

From Feb. 19 to Feb. 26 one wire only was broken by the 
fluid interruptor, nevertheless there was no first efect, 

On Feb, 12, when the fluid interruptor was first employ ed 
there was 2 very small average effet in the direction of increased 
resistance ; but m all the experiments afterwards this average 
(fe? was m the direction of decreased resistance. The magne- 
tism had been in one direction from Jan. 28, but dunng the 

iment of Feb. 25 1t was reversed end retamed in this con- 
didon throngh the experment of Feb. 26 without appearing to 
affect the results. 

7. From these experiments we may perhaps conclude as fol- 
lows :— 

In the frst place there is a frst effect in the dhection -of in- 

Temstance which appears to have reference to three 
things, namely, the previous state of the wire, the solidity of the 
ciremt, and its etisation. 

In the secon, Wace wo have an average effect, of which the 
normal state appears to denote a decreased resistance while 
the magnetem 18 on, without reference to the direction of the 
Tongnetism, 

In the rhtrd Wace, when m a solid circuit the direction of the 
magnetism has been gecently chanfed, there appears to be a 
temporary ieverral of the average effect, which appenys at first 
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ab an increase of resistance. Besides the evidence herein de- 
tailed, we have other evidence in favour of the third conclusion ; 
for in some preliminary experiments, in which we frequently 
reversed the poles, we found an increase of resistance when the 
magnetirm was on. * 
We are led to conclude, from other experiments besides these, 
that the effect of the magnetism is not merely confined to the 
part of the copper wire wound round the poles, but is propa- 
galed all along the wire. On Dec. 2, for mstance, the current 
wes passed through the whe, the galvanometer being joined as 


a secon circuit, The mam current was therefore measured. 
The deflections were as follows :— 
297 of 300 of 
300 . . . . on 302 . . . . on 
297 ; off gor off 
300 s.. on 


This shows an average strengthening of the current equal to 
abont 1-200 part of the whole. Were this ing due 
merely to the change of remstance of that part of the wire wound 
round the poles, the effect as measured by the much more dell- 
cate arrangement of Wheatstone’s bridge would be much larger 
than ma actually observed. 

9. usion was made in Article 7 to same p: i eri- 
ments in which increased resistence was heel shee ae 
megnetam was put on alternately in different directions, Simi- 
lar experiments were made, giving the same result with a piece 
of coke and graphite which, were between the poles of the 
magnet. a 

IO. We have also some evidence that a copper wire, one end 
of which is wound round the pole of the unes changa its 
position in the electromotive series. Two copper whies were 
dipped into dilute nitric acid and connected with the galvano- 
meter. A weak current passed through the galvanometer owing 
to a slight difference in the copper wires, one of which was also 
connected with the copper wire wound round the magnet. 
When the magnet was on, the current as a rule changed in in- 
tensity; but the effect was small, and the difficulty of having 
two copper wires which, when joined together and dipped into 
nitric acid, give a cunent sufficiently weak and constant, pre- 
vented us from getting any decided results. 

11. In conclusion we hare to state that we d these results 
which we have ventured to bring before the Royal Society as 

reliminary, the correctness of which will, we trust, be cun- 
amed by the further experiments which ıt is our intention to 
e. 


Mathematical Society, Thursday, May 14.—Dr. Hint, 
president, in the chair.—The president having vacated the chair 
ave an account of his paper On the correlation of two planes. 
‘A correlation is sald to be established between two planes, 
when theh points and right lines are so associated that to each 
point in one of the planes, and to each line passing through that 
point, ively co. d, in the other e, one line and 
ons Pime uf laer desi first shown ie ht conditions 
are necessary and suficient for the establishment of a correlation 
between two planes: and in the next place it was shown that the 


problem of determining a correlation two pane which 
shall satisfy axy eight given conditions is tible in general 
of a fmite n of solutions. S of co on were then 


dbnzdered : as also the origin and nature of exceptional correla- 
tions, Relations were next established between the chminc- 
teristics and ee of any system of correlations, An 
enumeration classification of the fundamental 
of correlations were then made and illustrated by reference 
to a table in which the systems were arranged in six groups. 
Dr. Hirst also touched upon the number and nature of ex: onal 
correlations in the fundamental systems, A table was bited. 
showing the number of correlations satisfying eight elementary con- 
ditions, If a points in one plane have given polars m the other; 8 
right lines in the first plane have given poles m the second ; y points 
and 8 lines in each plane have given conjugates in the other plane, 
then (a3) is termed the steratnre of the system of carraleiiict 
m g the above conditiong Wo see that the systems of 
ons coi ding to the signatures (afy3) and (Bey5) aro 
identical, The following two theorems are generalisations of the 
results arrived ot :—(L.) In a system of correlations (af7%), the 
curve of the class [a6(y7+1)3] which resents either of two 
‘conjugate points 4,, A, breaks up into the other, together with 
2 point on each of the ur d lines associated with those v. hich 
pass thiough the former. The multiphaty of 4, onthe repie-enta- 
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thre of .4, is [(a + 1) B(y — 1)5 and that of 4, on the Feptesentative 
‘of A, is DB x 1)(y — 11. e number of singular lines which pass 
throagh A, is [a8(y+ 1)5 ius au. and the number 
of thoee which pass Ay is [«8(y t 1 —[a(8 + 1)(y — 1)9]., 
. (IL.) In a system of correlations whose turo is (a85); the 


.J.H 
unicat Prof. ley, was taken as read. Its ect 
was “The Rotation of a Hollow Sphere filled with viscous fluid 
‘and made romte about an axis through its centre under the 


P Meteorological Society, May 20.—Dr. RJ. Mann, pea 
dent, in the chair.—The liag pers om 


of its frequent variations, but as & force, exten over 
two or three numbers; and then to account the 


1 Lopes, un andes i eet DuC ok 
of culture in ca, and its propagation by the Sumerian or 
Akkad races" The author began with the illustrations of the 


and new worlds in the Prehistoric and Protohistoric epochs 
"These included the Negritos or Pygmeans, the Cannibal races, 
the Carlb-Whydah-Aino, the Honduras i the Khond- 
Wolof, the Agxw-Guarenl the Vasco-Kolaro- i the 
Ugrizn, the Sumerian, &c. Now facts in comparative grammar 
were adduced, embracing the names of animals, of weapons, the 


fication 
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series of negative terms, and the connecton of logy, my- 
thology, and y. with a table of con equivalents 


of primary radicals. 


e second part of the paper was 


devoted 
to a special consideration in detail of the community of the , 


Meme EC Peru, the Mays of Yucatan, and the 


‘exican with those of Cambodia, Pegu, and Indo-China, and of 
these again with the. newly-dectphered Sumerian or Akkad 
cuneiform) and the connection with Georgian afd Etruscan. 

were combined with 


of the Misa, the a his at ` 


culture had been introduced into South 


id 
the languages -of the Brazil with the Agaw of the 
Nile, and the Akkads of the Caucasus, supported the vięw that 

Ameri the 
one 


CR Acros 


Pacific by Easter Island, and suggested that it was from 


original source in high Asia. 


: PARIS 


T 2 
Academy of Sciences, May 25.—M. Bertrand in the chair, 


ecretary annoumced the death of M. An 


ent for the section of 


ni 


tion of the resistance “of the air, M. EL Reml.—M. P. 
Deus ie a paper on solar radia- 
The au 


thor has empl 


che transformatign of iron into steel, by M. Boussingault. "The. 
anthors observations and analyses tend to show that melted 


steels of superior are really iron and carbon.’ As the 
gully oe ur diminishes, and they are generally freo 
p horus, while manganese and i rarely exceed 


I-1000, beervations on the 


the line 1,474 does not 
cated also an observati 


Mid, and L. 


spectrum of comets, by P. Secchi. 
spectrum of Winnecke’s and 


and alo of Coggia’s. The resulta in tho latter 


to iron ; and the author communi- 
an on the effect of atmospheric oscil- 


appearance of Jupiters first satelHte just 


before paning onto tho. p 
lloscope, by . E. Malligend and Mlle. E. Brossard-Vidal. 


s duc.—On the Vidal ebul- 


ripler.—On the addition of elliptic fmc- 


tions, by M. E. Catalin, —M. l'Abbé Aoust presented a paper in 


have shown that no Se eee as carbon 
acide On autora aad ammin p ate In the treatment 
of cholera and diseases produced by ferments d proges of serpent 
bites, by Dr. Déclat. . 
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METEOROLOGY—PRESENT AND FUTURE 


NIETO er has been happily divided by Dr. 

Balfour Stewart into two great sections, vir. 
physical meteorology and clifhatic meteorology.* The 
object of physical meteorology is to obtain a knowledge 
ofthe physics of the earth's atmosphere and surface; 
wheieas climatic meteorology is properly the practical 
application of this knowledge ın investigating the tempe- 
rature, humidity, and movements of the air, together with 
the other atmospheric conditions which make up the 
climate of a place. : 

Owing to the complexity of the subject, the first step in 
metcgrological inquiry is to lay down on the globe for 
each month of the year lines marking out the mean tem- 
perature, mean pressure, mean wind-direction, and mean 
rainfall. Roughly approximate averages are all that are 
required to begin with in order to mark strongly the broad 
features of the geographical distribution of these funda- 
mental elements, from a knowledge of which the guiding 
principles of future inquiry can alone be safely obtained. 
Thanks chiefly to the labours of Dove, Buchan, and the 
Admiralties of Holland, the United States, and Great 
Britain, this preliminary information has been collected 
and placed in a handy diagrammatic form before the 
public ; not, it is true, with the desired fulness, since con- 
siderable portions of the globe are still either not at all 
or very imperfectly represented. Nevertheless, enough is 
known to form a good basis for future action. 

Itis curious to note an undertone running through the 
works of nearly all writers on climate to the effect that if, 
for any place, the mea temperature, pressure, humudity, 
aqueous precipitation, and movements of the atmosphere 
be stated, its climate is thereby known. Nothing can be 
more fallacious, the truth being that such information does 
not enable us to define the distinctive chafacteristics of 
any climate. To do this we must have exact observations 
of, at least, the daily range of temperature, and humidity, 
the 1ate of movement of the wind over the place, the drying 
qualities of the air, the degree of cloudiness of the sky, and 
the manner, whether in drizzling or in heavy showers, in 
which the rain falls. And since the climate of a place 
cannot be properly defined except by comparison with 
the climates of other places, absolute uniformity of instru- 
ments, and their position, and in the methods of observa- 
tion at different places is indispensable ; for if this be not 
attended to, their climates cannot be compared. 

Those conversant with the subject are aware how little 
has really been done towards making comparable and 
exact observations of atmospheric temperature and hu- 
midity, and wind, and towards laymg down sound 
methods of discussing’ the observations so as to deduce 
results which will define numerically the distinctive 
features of climate. For instance, even asregards such 
striking facts as the arresting of the growth of trees, 
seen at so may points round the British coasts, we are 
not yet in a position to say whether the results be due to 
mechanical, chemical, or more purely climatic influences. 
To take a much simpler illustragon, no one could venture 

* NATURE, vol. LP IOL 
Vor, x.—No. 241 





to institute, on the basis of the temperature observations 
as at present made in different parts of the British Isles, 
a comparison of the climates of Shetland and Cornwall, 
Ayrshire and Kent, &c., in respect of their most essential 
characteristic, viz. the daily range of temperature, owing 
to the want of uniformity in the methods of observation. 

In truth meteorology can as yet scarcely be said to 
have done more than collect the rough materials for 
future action, or rear the scaffolding for the future build- 
ing. But the time has surely come when something more 
ought to be attempted. Researches in physical meteorology 
ought now to be systematically undertaken, and climatic 
meteorology prosecuted with more rigorously uniform 
methods of observation than has yet been done. We 
shall briefly indicate a few of the more important lines of 
research to be followed under these heads. 

'There is no question in meteorology calling so urgently 
for extensive, elaboráte, and necessarily expensive, experi- 
ments and observations as that of the vapour of the atmo- 
sphere. Indeed, upon the right investigation and discus- 
sion of this element the great problem of weather changes 
depends. The vapour of the atmosphere as an absorbent 
and radiant of heat, and the relation of the pure gases of 
the atmosphere to the solar rays, are questions impera- 
tively calling for investigation. Intimately bound up 
with the same inquiry is the temperature of the sky at 
different heights above the horizon and at diferent hours 
of the day, and the temperature of the clouds in conncc- 
tion with their formation and classification—all questions 
of the utmost importance, particularly in their bearing on 
the vital subject of terrestrial radiation. 

Continuous observations with reference to the heating 
and actinic rays of the sun in order to ascertain the law 
of their periodicity and their relation to the sun-spot 
period already ascertained, and photographic and spec- 
troscopic observations of the sun, are also clearly essential 
to the progress of meteorology, there being an intimate 
connection between sun observations on the one hand, 
and meteorology, as well as terrestrial magnetism, on the 
other. The electricity of the atmosphere also requires 
special and extensive investigation. 

There is another large and difficult field of inquiry, 
which yields in practical importance to none, vir. investi- 
gations by which are sought to be attained the means of 
valuing scientifically the observations made at stations of 
the second order, to which alone we can look for carrying 
qut the practical problems of the science in their bearings 
on health, agriculture, commerce, and other great national 
interests. Since the observations at these stations are not 
made by accomplished scientific men or skilled mampu- 
lators, it is indispensable that the instruments and 
methods of observation be of the simplest description. 
Only those refined methods of observation which are 
consistent with great simplicity are admissible for general 
adoption at ordinary stations, Thus observations of 
atmospheric temperature can be carried on at these 
stations with instruments and methods of observing 
which are strictly uniform with each other. But a 
question arises, how near do the results approximate to 
the true mean temperature of the air at the times of ob- 
servation? The answer to this important question can 
only be obtained by special physical researches under- 
taken for the purpose. Again, it is highly probable that 
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the dry and wet bulb hygrometer will, 'from its great 
simplicity and on the whole very satisfactory working, 
continue to be the most suitable instrument to put into the 
hands of ordinary observers for observations: of the hu- 
midity of the atmosphere ; and since the dew-point, elastic 
force of vapour, and’ humidity are not directly observed 
by this instrument, but are only deductions from the ob- 
servations, it is most desirable that the methods of re- 
ducing the observations be the best attainable, The 
tables at present in use, while tolerably good for the 
temperatures ordinarily observed in this country, are 
very inaccurate for times of great drought and heat. 
Indeed it is essential to the development of this important 
branch of meteorology that the tables for the reduction of 
the hygrometric observations be submitted to a thorough 
revision, since reductions by different methods now in 
uso give in extreme cases, from observations of the 
same air, dew-points differing fully 20°0 from each other. 
Extensive experiments and observations are also re- 
quired in order to ascertain the conditions of a good 
position for the anemometer, to devise some means for 
comparing velocity anemometers, and to determine the 
relation of the velocity of the wind to the pressure which 
it exerts, These important practical questions, of which we 
are at present altogether ignorant, can only be, adequately 
investigated at an observatory devoted to researches in 
physical meteorology. 

, In order to complete the preliminary meteorological 
survey ‘of the earth's atmosphere and surface it is indis- 
pensable that measures be taken to obtain observations 
from the less frequented regions of the ocean, from 
-Arctic and Antarctic regions, large portions of British 
America, South America, Africa, and Polynesia; as well 
as observations of underground temperature obtained 
by improved methods at greater depths and from a more 
extended area of the earth’s surface than have hitherto 
been made; and observations of the temperature of 
lakes at the surface, at great depths, and at their outflow. 
Till this be done our knowledge of terrestrial physics must 
be very imperfect. The extent of the British depen- 
dencies, the regions into which British commerce pene- 
trates; and the readiness British “ exiles " show to forward 
meteorological inquiries, point out that it is mainly to 
Great Britain we are to look to fill up the present blanks 
in the meteorology of the globe. 


In working out the great national question. of ocal. 
climates it is absolutely indispensable that uniformity qs - 


regards instruments and methods of observation be se- 
cured at the different stations. This many-sided problem 
admits of different methods of treatment according as 
the inquiry is directed to agriculture, commerce, public 
health, or any of those other interests or pursuits which 
are more or less influenced by weather and climate, In 
investigating local climate in these relations new lines of 
inquiry must be set on foot. The nature and importance 
of some of these inquiries may be illustrated: by referring 
to two lines of research recently taken up by the Scottish 
` Meteorological Society, and noticed in NATURE at the time. 
It is proposed to inquire into the influence of the sea on 
climate, particularly the extension inland of this influence, 
which has so marked an effect on animal and vegetable 
-hfe and such important bearings on. the national pros- 
perity, by establishing strings of stations from different 


points on the coast, and extending from the sea-shore to 
about two miles inland, [tis further proposed to investi- 
gate certain of the more important practical problems— 
such as the relation of wind-force to the barometric gradient 
—by thickly planted storm-séations, radiating.in lines in 
various directions from Edinburgh. 

If meteorology is to be built on the solid ground of 
rigorously attested facts, if is imperative that measures be 
taken for the prosecution of such lines of investigation as 
those now indicated. To those who have given any con-' 
sideration to the matter it is unnecessary to add that in 
no other way can the meteorology of the British Isles be 
placed on a thoroughly sound and satisfactory footing. 

With reference to the means by which these physical 
and climatic researches in meteorology aré to be carried 
on, it may be suggested whether, considering the local 
influence and knowledge which are absolutely essential 
for the succeasful,prosecution of inquiries into local cli- . 
mates, it would rot be the best as well as most economi- 
cal course for the Government to avail itself of the assist- 
ance of the Meteorological Societies. On the other hand, 
the physical researches we bave indicated, together with 
Storm warnings, ocean meteorology, and some other de- 
partments of climatic meteorology beyond the power of 
Societies, can only be undertaken by the Government. In 
the future development of the meteorology of the British 
Isles, the co-operation of the Meteorological Societies 
with the Central Department is necessary, each having its 
own separate sphere of action, and each being to a large 
extent dependent on the other. 


RECENT FRENCH GEOLOGICAL WORKS 


Principes de Géologie T'ransformisie. Par Gustave 
Dolfuss, (Paris, Savoy, 1874.) 
Eléments ds Géologie et de Paltontologis. 


Par Ch, Cont- 
jean. (Paris, Baillitre et Fils.) - 
d E to recent French publications connected with 
: Geology we propose to notice briefly together, In 
M. Dolfuss's earnest and suggestive little book another 
proof is given of the way in which the views of the 
Evolution School are permeating the minds of the rising 
generation of students in every branch of Science. If we 
may judge of the author from a perusal of his work, he 
is an enthusiastic paleontologist] who, drinking at the 
fountains of Darwinism, seeing clearly enough the ten- 
dency of modern thought, and full of dreams about the 
great futuré of his favourite science, has with the eager- 
ness of a neophyte rushed forward to preach the creed 
which he sc-firmly believes. Whether or not this surmise 
be a true one,the book has much of the earnestness, 
ambition, vagueness, and inexperience of an early literary 
venture of an aspirant to fame. The real downright 
earnestness of the writer is one of the best features of the 
book. But we imagine that this quality would not have 
been irhpaired by a little delay in publication. The 
historical summary shows how limited is the author’s 
rapge of reading. He speaks, for exanfple, of Hutton 
having attributed everything in geology to the action of 
fire—an utter misconception and misstatement of the 
doctrines of-the great philosopher. 
He very properly = for ConStant Prevost a high 
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place in the list of writers by whom modern geology has 
been mainly influenced. Indeed the great merits of that 
far-seeing man are not properly understood and acknow- 
ledged even-in his own country; they are almost un- 
known among ourselves. At the same time itis a great 
mistake to attribute to him, as M. Dolfuss does, the 
founding bf the school whose leading principle is “the 
present the key to the past."» Again Lyell's Principles are 
spoken of as having appeared in the same year (1827) 
with Prevost’s early speculations. But the first volume 
of the first edition of Lyell's work was not published until 
1830, While acknowledging the value of the English 
geologist’s writings, M. Dolfuss passes a rather severe, 
and we think not wholly justifiable, criticism upon their 
style, going even so far as to say that it needs real courage 
to follow the author of the “Principles of Geology” 
through his weary digressions and diffuse detail of facts, 
I? short, M. Dolfuss looks at the historical development of 
geological thought through a French pair of spectacles. 
And in his account of the present condition of geology, 
the doings of his friends in France bulk as largely as 
those of all the rest of the world put together. This is a 
very innocent vanity, especially as it is coupled with 
profound respect for, though inadequate knowledge of, the 
* opinions contemporaines à l'étranger? But it evidently 
deprives its authors summary of the weight which a broad 
and impartial review would have had. 

As regards M. Dolfuss’s facts, he certainly does not 
trouble us with any measure of that.wearisome detail 
which he deplores in some English writers, Indeed, 
his references to the geological formations are so 
sketchy, that great portions of them might have been 
as well omitted. Greater development might have 
. then been given to those whence the author can cite 
the largest body of evidence in favour of his views. 
It would have been stil better, however, had he 
been aware of the researches made in other counties, 
notably in Britain, regarding the physical geography of 
former geological periods. He could then have filled up 
a good many blanks in his narrative, particularly as 
regards the older formations. He dwells on the artifi- 
ciality of the subdivisions of the geological record, the 
necessity for constantly judging of their value by reference 
to analogous cases in operation at the-present time, the 
value of a species in stratigraphy and in paleontology. 
Much of what he has to say on these subjects has long 
been familiar to working geologists in this country, and 
they will be pleased to see these sound notions gaining 
ground abroad, and displacing the systematic “ cut and 
dry" measuring-rod style of subdivision and classification 
which looks so pretty in the pages of D’Orbigny, but 
which has no counterpart in nature. As a curious illus- 
tration of the want of wide reading we may notice that 
while discussing the nature and value of species as land- 
marks in the geological record the author seems unaware 
of Ramsay’s important observations on “ breaks in suc- 
cession? among organic remains, We earnestly re- 
commend him not to confine his studies to such foreign 
memoirs asnay chance to find themselves honoured by 
translation into the Revus des Cours Sctentifigues, 
but to seek out the original sources and learn what a vast 
amount of sound geological work bearing on the subject 
he has at heart has been accomplished in recent years 
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outside of France, in which French geologists have taken 
no share, and of which it is to be suspected they remain 
to a large extent in wilful and perhaps happy ignorance, 
Prof. Contjean’s “Eléments de Géologie? is a 
singularly excellent work; in scope it travels over a 
vast range of subjects—astronomy, physical geography, 
meteorology, mineralogy, and other branches of Sci- 
ence, besides the two which specially appear on the 
title-page. So far as we have examined it, the book is 


_careful, exact, and full Prof. Contyean takes his readers 


first through planetary space, and having given them 
some notion of what it is he brings them down to Mother 
Earth, and proceeds to dissect her with great cleverness, 
At the outset he states the phenomena connected with the 
position of our globe as a planet, and then leads us 
through the physical characters of the surrounding at- 
mosphere, the seas, and the solid crust, with its overlying 
plains, valleys, anti mountains. Having in this way de- 
scribed the parts of the earth he proceeds to give a most 
clear and satisfactory account of the phenomena of which 
the earth is at present the theatre—those of the air, of 
water, whether solid, as snow and ice, or liquid, as rain, 
streams, and lakes ; of the solid land, such as earthquakes 
and volcanoes ; and, lastly, of the organic influences at 
work in producing changes on the earth’s surface. On 
this solid foundation of knowledge as to what our globe 
is at the present time the author in the last part of his 
book builds his narrative of what that globe has been in 
past ages. He now gives a succinct and rather meagre 
account of rocks and minerals, followed up by a much 
better disquisition on sedimentation (a word, by the way 
which we might advantageously introduce into our Eng- 
lish geological vocabulary). His paragraphs devoted to 
geological structure—faults, joints, cleavage, &c.—furnish 
a fresh example of how little the value of these parts of 
practical geology is understood abroad. What we ordi- 
narily term stratigraphical or historical geology, that is 
the history of the various geological formations, occupies 
relatively but a small part of the book. It ought to have 
been fuller. The various formations for the sake of con- 
venience might have been more sharply and clearly dis- 
tinguished from each other in the printing. Above all ın- 
formation should have been given regarding the nature, suc- 
cession, anc geographical distribution of the several rocks 
or formations from which the story of the geological record 
is compiled. The paleontological réswmé under each 
formation is good as far as it goes, and is well illustrated 
with good figures. Throughout the volume the illustra- 
tions are much above the average and have likewise the 
great redeeming feature of not being merely repetitions 
of the same old drawings which have done duty in text- 
books in almost every language under the sun for the last 
twenty or thirty years. 

Prof. Contjean has produced a book which is likely to 
be in the highest degree useful to his counfrymen. He 
not only gives a clear and intelligible digest of what is 
kmown regarding the several subjects on which he treats, 
but intersperses here and there original discussions of his 
own, which are full of interest, and give us a very favour- 
able impression of his powers, both as a thinker and 
writer. We would especially cite his examination of M. 
Elie de Beaumont's theory of the elevation of mountain 
chains. In this country, where the theory of that distin- 
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guished French savan has never had any hold, it may 
seem superfluous now-a-days to take up time in the dis- 
proof of it. But those who know what a power Elie de 
Beaumont has been and still is in France, how with all his 
abilities and knowledge and the excellent service which 
he has rendered by his map and other publications, he 
has for many years been a kind of dark shadow on the 
progress of the newer geology in his country, will thank 
the Professor at Poitiers for taking such pains to demo- 
lish the réseau pentagonal, 








OUR BOOK SHELF 


Handbook of Natural Philosophy. By Dionysius Lardner, 
formerly Professor of Natural Philosophy and Astro- 
nomy in University Coll London. Hydrostatics 
and Pneumatics” ew Edition, edited, and the greater 


pa er by Benjamin Loewy, F.RAS. (London : 
ood and Co., 1874.) ° 


DR. LARDNER’S treatise on Natural Philosophy is quite 
familiar to those who studied Science ten or years 
ago. Before Ganot and Privat-Deschanel were translated, 
Lardner was ¢he book which everyone used. It was ori 
ally almost a translation of Pouillets “ Eléments de 
b ique," but was added to from time to time, and is 
still a valuable text-book, especially the new editions of it 
edited by Prof. G. C. Foster, and (as in the t in- 
stance). by. Mr. Benjamin Loewy. The value of the book 
is indeed shown by the fact, that although first published 
many o, it is still deemed worthy of new editions, 
and. of being edited by well-known men. The volume 
before us has been carefully edited, augmented to nearly 
twice the bulk of the former edition, and all the most 
. recent matter has been added. The treatment is essen- 
tially experimental and elementary ; a slight know 
of mathematics is needful - It is to be regretted that Mr. 
Loewy has not introduced metrical weights and measures. 
A few omissions may be noticed: the action latérale of 
Venturi is scarcely alluded to ; the theory of the trompe 
is omitted, as are also the hydrodynamic iments of 
Plateau and Magnus, and the account of Dr. Guthrie’s 
experiments on approach caused by vibration, But the 
book has in the main been carefully edited and improved. 
Les explorations Sous-Marines, Par Jules Girard. 
rn ; Libraire, F. Savy, 1874. London; Dulau and 
Co. 
No nation surpasses the French in brillant popular ex- 
positions of the various departments of Science. Th 
already possess a large number of works of this kin 
several which have been translated into English, and the 
present work by M. Girard deserves to take its place among 
themasan extremely interesting and wonderfully fullaccount 
-of the numerous and valuable results which have of late 
years been obtained by deep-sea ps rar The two 
introductory chapters gives a rapid réssa:f of the history 
of deep-sea exploration, with a short description of the 
interior economy of the Challenger, and a clear and pretty 
full description of the various apparatus used in i 
on the lorations, The subsequent part of the work 
consists of four divisions, the first of which treats of the 
characteri of the sea-bottom looked at in its geo- 
graphical relations ; the second treats of life in the depths 
of the sea, describing eloquently the various organisms 
which inhabit the ocean ; the third division deals with 
the waters themselves, iun. out the chemical proper- 
ties and the physical phenomena which take place in the 
midst of the ocean]; e Ld araon aingi is 
made to depict the seas of ancient geologi epoca Aa 
compare en with the done which ve been 
made by recent soundings. The author seems to have 
fairly mastered the literature of his subject, and has 
managed to write a book containing a vast deal of infor- 
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mation conveyed in clear and. eloquent language. ‘The 
work is profusely illustrated with artistically executed, use- 
ful, and most attractive woodcuts.. The work might well 
he translated into English. |. va ^ 








LETTERS TO THE EDITOR, 

[The Editer does net hold himself responsible for opisrions expressed 
by Ais correspondents, Ne notice 1s laken of anonymous 
commnsications .| 

The Habits of various Insects 


[The following letter on this subject, from Fritz Muller to 
Mr. Charles Darwin, F.R.S., has been forwarded to us for 
publication by the latter.—Ep.] 

I DELAYED answering your kind letter of January 1 till I 
should have had an opportunity of i once more some 


e 
^ I was much surprised to learn from Mr. Belt's book how 
closely the far-distant province of Chontales resembles its 
vegetation and animal life our own of Sta. Catharina. 


are very ing. As to leaf. 

the same view which is proposed Mr. Belt, viz that they 
feed upon the fungus on leaves, they carry into 
their nests, though 


t have been derived from the lea ; and 
pm fi els Erotas Heer aana 
I think, by only 


the whole body became suddenly enveloped in a large cloud of 


protruded behind the first (white) segment of the ventral face of 
the abdomen (tho rost df which 1 black); ende Dre imore wool 
appeared under posterior margin of this segment. Iam at 
a losses to the meaning of this curious contrivance. There is in 
males of the same family an interesting sexual 
character; they are able to protrude from near the 
hollow hairy retractile filaments, which 
the whole body in In the beau- 


» of Berlin). In 
inaurata, I ved 
. 1 Í 


species 


their nests, Our species of 
Melipona and Trgone also never employ pure wax in the con- 
straction of their cells or of the large pots wherein they guard 
their provisions; they mix it with clay, resinous &c., 
so that in some species wax fofms hardly ro,per cent. of the ma- 
teria]. The only case, ax far ag T know, in which pire wax is 
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used, is in the construction of a tube, which 7higona jaty Sm. 
at the entrance of its nest. 
Soe hae Apids, Apis and Bombus are the only 
ch wet with honey the pollen they are co end 
i onain of this habit the hairs on the outside of the tibire 
of the hind-legs have fiapposred. This is also the case with 
our Mel Trigonse, Englomse. Now Centris, Tetra- 
pichari, and some other bees, collect pollen in the 
same way; bat notwithstanding, in some species, the hairs on the 


tibie are devel in an extraerdi degree. This seemed to 
me rather til I lately o ed several species of 
Centris a T gathermg sand in the large hair- 


brushes of the hind-tbæe, which accounts for the conservation 
and excessive development of the hairs. 

LOS our smallest Tngonie (7 mirim n sp.), of which 
I have two hives in my garden, I have made a long series of ob- 
servations on the construction of the combs, in 
nreralsed. As in all other species the combs are borisontl and | 2 
consist of a single layer of hexagonal cells, like those of was 
but the cells are vertical. There is always im this species (o er 

behave differently) a set of cells constructed at the ssme 
type athe creamerence of the two or three uppermost combs. 
the cells are ready, they are filled with food, which the 
bees vomit from their mouths, the queen lays an egg into every 
cell ond these are then immediately shut. The eggs at first 
lie horizontally; but m the course of the first or second day 
they assume a icular tion, with the thicker end turned 
upwards, dip bat slightly into the semi-fluid food. ne 
Spb age, nera Diod more thet onse: 53 soon aa the young beci 
hrvo left them (five to zix weeks after the laying of the egg:) 
tliey are destroy eo and new ones Dole in thiir placa; 
nce I assisted at a canous contest, which took place between 
the queen and the worker bees in one of my hires, and which 
throws some light on the intellectual faculties of these animals. 
A set of 47 cells had been filled, 8 on a nearly completed comb, 
on the foll uota around the ft coll of & new comb. 
pe had lea al the cells of the two older 
ene he Perera times round their circumference (as 
she always does in order to ascertain whether ahe iag not for- 
gotten any cell), and then prepared to retreat mto ower part 
of the Nod room. Bot ar she Fad overlooked the four cells 
of tho new comb the workers ran impatiently from this part to 
the queen, pushing her, in an odd manner, with their heads, as 
they did also other workers they met wih. In uence the 
queen began to go around on the two older combs, but as 
she did not find any cell wanting an she tried to descend ; 
but everywhere she was hed back by the workers. This 
contest Jasted for a rather long while, till at last the queen es- 
caped without usar completed her work. Thus the workers 
knew how to ad e queen that somethingfwas as yet to be 
done, but they knew not how to show her where it had to be 
done, In the same hive thee appemed to be two political 
puties among the woikers, dissenting about the construction of 
the combs, one destroymg what the other had begun to build; 
bat it would require a very long and tedious exposition to give 
you the details of the case. i 

Our several species of honey-bees differ as much in their 
mental dispomtons as they do in external appearance and size 
(the smallest species, called 7higena Aet by my brother, is 
only about 2 5 mm. long). Some rush íunously out of their 
nest, whenever an enemy approaches it, attackmg and perse- 
cating the offender; others are very tame, and permit close 
observation of all thei work. In one large species could even 
observe with a lens the act of their sucking a solution of sugar, 
which I had given them, and there was no doubt that at least 
theso bees rea ily cack, and do not lep, like dogs or cats, as Mime 
Edwards, Gerstacker, and most entomologists think. 

There ıs one speaes (Trigena liemåo Sm, named for my 
brother by Mr. Frederick Smith himself) which never appears 
to collect honey or pollen from flowers, on which, at least, I 
have never seen it. It robs other species of their provisions and 
soinetimes takes possession of their nests, killing or expelling the 
owners. The hives in my garden have often been invaded, and 
two of them destroyed, by these robbers, and I have seen 1n the 
forest several nests, formerly inhabited by other species, occupied 
by them. 

Together with my brother at Lippstadt I intended to publish 
an essay on the natural history of our stingless houcy-bees, but 
it will probably cost some yan to gire a tolerably complete 
account of them, 


Itajahy, Santa Catharina, Bail, , April 20 


Eozroön canadense 


I DESIRE permision to state, in your journal, my entire 
ment with the explanation of the actual structure of this fossil 
given -bý Dr in the Ann. Nat. Hist for April. 

ough it may not be necessary to corroborate, in any way, the 
decisions of so t an anthonty on Fovamunfera, or to add to 
ilust ations so Sor and convincing, my testimony may not be 
withont its value ; since, in addition to work in micro-geology 
extended over more than thirty years, and some familinnty wi 
modern Zorasurmifera, I have, in the nal examination of 
Eeceen, undertaken ae the request of Sir William Logan, studied 
larger suites of mese typical Eocoes, and of materials 
supposed to resemble 1t not only from Canada, but from other 
localities, than any other person. 

I have the more pleasure in bearing testimony to the ''tubu- 
us rimitive chamber-wall," because this was not manifest in 

specimens, and was first made out by Dr. Carpenter 

in those submitted to him from Peite Nation alter my original 
description was written. I did not, however, take it for granted 
even on Dr. C.’s testimony, but satisGied myself of the organic 
nature of the structure by careful examination and compainon 
with the Chrysotilesand other fibrous minerals occuning in con- 
nection with some of the specimens. 


ems 
j g ie 3 S 










Part of a Calc»recus lan ella of Aessen canadense, abowing at a a the tubu- 
latod. Structure of tbe proper wall of the cnamber ur '""nummuline 
bu ” perfectly differentiated from tho tme chamber-cast on 

bo alr oa and at ae a line of flexure of the tubul, correspondmg 
with that often seen in dentine and other tnbulated calcareous struc- 


4, orgins of the “canal system” in lacunm of the 
“s skeleton " on the extensor of the wall of the cham- 
ber, precisely as in Ca/carina, c, c, " m skeleton,” traversed 


** nummuline layer " proves 
1t to be a part of the calcareous, not of the serpentnous, lamella — From 
a figure given by Dr. Carpenter from the Ann. Nat. Hist for June 

It ıs not surp that Zoseox mets with some opponents. 
There are few te who have sufficient familiarity with the 
structures of modern Foraminifera, and with those strange and 
gigantic representatives of the Prw/ozoa found in the Primordial 
and Silurian rocks, to appreciate the importance of the structures 
it presents, Sull fewer have added to this experience: by tho 
study of the structures of the fossils of the more ancient rocks as 
they appear under the microscope, and of the conditions of mine- 
relisation of such fossils. The intelligent appreciation ot the 
claims of Hoseox must, therefore, he of slow growth ; and the 
controversies respecting it will be finally settled only when the 
other organisms of which traces exist m the Laurentian rocks aie 
better understood, and when the Prorosoa of the Cambrian and 
Silarian have been more thoroughly investigated. These deside- 
rata are gradually being sapohet ; and I venture to predict that 
before many years have passed, paleont will be required 
to extend their belief to several other Laurentian and Pn- 
morduml Foramimfera berides Eocoon canadense and Esecon 

brvaricum. J. W. Dawson 

McGill College, Montreal, May 15 


Proportionality of Cause and Effect 


IT does not me that Mr. Hayward up in despair 
the attempt eee S the ica a 


cer conscious o 
logic. But asfrom thefirst 1 ve addressed myself to Mr. Spencer'a 


readers, I must in justice to mysalf point out to them the true 


H 


^ 


m 


"nature of the controversy in order to counteract the effect of Mr. 


my (and their 
aM Ast be 
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Spencera QUCKTUUE toreprežant it as a coniroyeray between those 
o think that forms of thought become and those who 
donot. The attack oentron the character of 
certain would-be à priert ysicallaws. Mr. Spencer has 
triéd to the attack sft ls that the writer misunder- 
Mood the ee in which the phe d fol was Ua That the 
new in tation was not the one which it was at the time m- 
tended to bear is rendered as clear 2s the Eng English language 
„Tait by his speakiag of one-of these traths aw eee ee ea 
d Jeng Terit of pens gradually organised into an irre- 
versible mode of thought,” and his using similar, or even 
stronger expressions of the others. But this is, after all, not the 
real issue. No definition of 2 prisri would cure the 


has made to support them. 
one definition as with the ot and the sole result of Mr. 


her ; 
be, í think, to supply the critics of 


Mr. Spencer's readers. My aim has been to show that his writings 
on Physics are marred cial and inconsistent views 
of the subject-matter and in 
been accused of too violent in my 
my friends have , like Mr. 


been better had I used E 
inion of the magnitnde of 
have left the department of personal abuse 
cer, I do n& thmk he has much right to 
h I have not hesitated to call amici 


As 
wholl to Mr. S 


com even 
' by what 


& 


and in all cases by definite titative relations, As every ma- 
thematician wil at once see that there is e difference 
cre and fect td amertng thal ia Fela on between 


seen, E 
couple of instances that he cites of course he might have 
cited countless others), wine ie ie an e relation be- 


tween a part of the cause and a part of the 
effect. fallacy of this was ted out by & writer who signed 
i “A Senior W: ' in the next number of NATURE, 


to this Mr. Se ee ee — 
aU Nor shoald I cate to eee any gaton question with my new 
when pe 


anonymous assailant, who, show the 
* exact quantitative relations 


MO p wien Ui cam paces d to the 
more special—which, mnich, 2 Mere es ae 
M Now, in the fust p the show,” 
amounts to admittmg rE ana or te inductive in its 
nature, which is 


to say the least, ae pro: 
fessions he makes, for the proof is not only not to be an uc- 
tive one, but is to render ıt clear thet no such proof of the 


* matter in question could possibly exist; but this is a trifle to 


" 


that which follows it. Can anyone avoid admitting that the 
italicised leave Mr. Spencer committed: to at least one ‘ot 
the follo jons :— 
similar) instances establish the propo- 
relations? between cause and 
effect are, £5 all cases, those of direct proportionality. 
2. That in a proof (other than an inductive one) you may 
assume the result dwing the progress of the argument without 


invalidating'the 

rue BE D ae MN VAN UN 

to fact by discovered, on closer examination, to be 
i ; no but the most su notions of the 

meanings of the canse and effect can prevent its 


san to be unmeaning. The second is too common a 
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error to need . What examiner in Euclid has not 
rejected viri e solution of geometrical deductions for 
this fallacy? has to prove a triangle to be 
cre] mathematicians o not allow him to assume that it is so in 
the course of his But Mr. S would take a more 


lenient view of the matter, and would allow him to use ‘‘the 
se Sens gl (Łe. triangle) as equivalent to the more 
mec (ae eral triangle), which, in the case ineguentien, 


ux AUTHOR OF THE ARTICLE ON HERBERT SPENCER 
IN THE BRITISH QUARTERLY REVIEW, 


Mx. COLLIER, in his anxiety to ‘‘transfix” me on one of the 
horns of a dilemma, bas shown himself y blind to the fact 
that he could only do so by i ugh the body of 
his leader, Mr. Spencer. My is consequently: but skin 
deep ; but what of Mr. Spencer's? 

As I have avoided representing Mr. Spencer other- 


carefully 
than uoting his chargo f “ misrep 
Madres pA iur g is orm orig, e lier, o on recon: 


Second Law of Motion to be an “immediato corllary ofthe fre 
” &c. I criticised the emertion. Mr. Spencer charac- 

terised my criticiem as a to “exemplify seconsciotsly- 
." I did not care for the moment to quarrel 
ption lest I should multiply and thus ‘‘confuse 
the issues" between us; and so adopting the phrase under.the 
as 1t now appears to have been, at leust for 

I noted what 


n to the ncy 
He cae ae 
between both of these and the third. But 
pencers ; and the only crime to which I 
xw cdi necessity of more 


citly 
cism, and thus sa charges against 
me of.‘ confusing issues,” &., which I can only transfer to Mr. 


Spencer. 

And now having cleared the path of the personal questons 
which Mr. Collier raised, I would to him to obtain 
for me and other readers of NATURE an authoritative 
statement as to w. Spec are Views ee to the Seraid 
Tae cf Matin cee DE it as an “ uncon- 
sclously-formed tion orars a Mint ofa - 

" oras ''consci ormed h rid Hach of- 
these views seems to be dedu PME Bener 
but I agree with Mr. Coie B ences hardly be 


ee 
I would also remind Collier that no answer has yet been 
firat note I showed to attach 


given to the difficulties which in 
to the view of the Second Law of Motion as a ‘corollary of a 
pee presen tion ; " and that, unless Mr. Spencer, or Mr. 
> can show that these difficulties are i 
jud ent will be recorded against them default by all 
ment DATORE who hate bhad ec the contro- 
Rost. B, HAYWARD : 
"esos, Jane 6 
I OUGHT to thank Mr. Collier for the care with which he hos 
explained his previous letter, but to assure him at the same time 
that I fully understood it before; his italics have only made 
plein what was accurately p e S 
only serred to convince me that 1 thoroughly understand his 
Pange rer dune untenable, 
I wlll make one more effort to ahaw rule by pointing ont 
of the fallacies in Mr. Collier's last letter says "Mr, 
ty is à priori ; 
contin. hà sacri 


8 alleges that this of | 
hfs Gpponents affirm that 
” spoken of is not one, but two. Mr. Spen 
relation of some kind 
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are Immediate and evident; it is believed that 
pioportionality are involved in the general 
that Newton's Second Law is an à prior: 

But the cognition which his opponents affirm is a very diffe- 
rent cognition, et this is an odd name to give to a mathe- 

ical doctrine. his opponents affirm is that fn certain 
cases forces measured in a certain way are proportional to thelr 
effects measured in a certum way; and by proportional they 
mean proportiðnal and not something else. They affirm that 
experiment and observation are neqssary to ascertain this pro- 
portionality ; and that and observation, and the 
method of verification, furnish overwhelming evidence in favour 
of the truth ot Newton’s laws. Their best proof is the Warsi- 
cal Almanac, to thoes who can understand it and them. 

I believe the à rieri method to be as utterly barren in the 
future as it has been in the pest. When a new truth has been 
discovered it is easy to that it is evident à priori. Some day 
the laws of the actions of molecules and ther relations to heat 
and electricity will be discovered by physicists; but I 
they will be icists of the type of Rumford and Faraday and 
Thomson Meantime it is open to any à 27:1 
philosopher: to anticipate the future. 

ow, a far as Lam conceined, this correspondence will 
cease, Mr. Colier is polite enough to say that my letter would 
haye confirmed Sir W. Hamilton in his conviction that the 
narrow discipline of mathematics produces an incapacity for 
general reasoning ; and he therefore cannot be anxious to con- 
tinue a correspondence with one so contemptible, so stupid, and 
so ignorant as he plainly believes me to be. 
A SENIOR WRANGLER 


I SHALL be obliged if you will permit me to conect a verbal 
error, of some importance, in my letter (NATURE, vol. x. p. 84). 
The words ‘‘ findshad concepiren,” in col 2, hne 26, should 
‘finished pre-conception,” J. COLLIER 


The Glacial Period 
Born Mr. Belt and Mr. Bonney, have, I think, missed the 
one point on which the question under discussion turns. The 
shell-bearing drift-gravels are teal stratified. I can speek to those 
in erin beds of Macclesfield, which run up to I, 100 ft. 
above theses, being also very delicately current-laminated. I 
am purzled to i how this structure could be obtained if 
the gravels were brought to their present position inthe way Mr. 
supposes; indeed its presence seems to me fatal to his 
thesis, It is not the case moreover that all the shells are 
smashed and scratched. At Macclesfield most of the shells are 
broken, as one would tobe the case if they had been 
tossed about on a shingle-beach ; but entire specimens were not 
very rare. As for scratches, I never saw one on either the shells 
or the pebbles of these gravels; in the boulder clay, where the 
included stones are scratched, scratches are i 
the shells as wall. 
Cockermouth, June 6 





ecial cases of 
on, and hence 











VENUS'S FLY-TRAP (Dionea muscibula) *. 


"T HERE are two ways of studying a plant or an animal. 

One of these consists ın the mere contemplation and 
description of its external aspects and behaviour. Persons 
who occupy themselves with this sort of study are com- 
monly naturalists ; for it is by them that by far 
the greater proportion of the facts we possess relating to 
natural objects has been gained. 

But there 1s another and a much better sense in which 
aman may be said to be a naturalist. The true natu- 
ralist does not content himself with standing at one side 
and watching the proceedings of nature as a mere spec- 
tator. Animated by that insatiable scientific curiosity 
from which some shrink, in the fear lest it should carry 
them too far, while the greater part are indifferent, 
he occupies his whole life in seeking to lift the veil 
from all that is hidden in nature and in discovenng 
and exposing the springs of every secret process. 
His restless spirit cannot content itself with contem- 
plation of the mere external aspects of living beings nor 
even with the most minute and searching study of the 
forms and structure of organic life. For even if he begin 

"Lecture by Dr. Burdan Seaderson, F. R. S.? at the Royal Institution, Fri- 
day eremng, Juno 5 1874. ? 
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as a botanist or zoographist, a mere describer of plants 
or animals, he is force by the perception of that general 
adaptation of means to ends and ends to means which he 
sees epee to become first an anatomist then a 

hysiologist. The study of these external aspects leads 

im, if possessed of that curiosity which is his charac- 
teristic attribute, to study their minute structure, and 
this, the further he into it, stirs up in him the 
desire to penetrate further into the mysteries of their 
being. For the delight and interest with which the forms, 
colours, and structure of animals and plants fill us is de- 
rived from the conscious or unconscious tion by 
our minds of their adasza£ieu —their fitness = the place 
they are intended to occupy. I would go farther even than 
this, and maintain that our artıstic perception of beauty in 
nature is, I beleve, in greal measure derived from the 
same source, 

But to understand nature in the sense of the naturalist 
we must know not only those aspects which she is willing 
to present to us but those she is determined to hide. Tor 
this end, when we canaot get at what we want by per- 
suasion, we are often obliged to use compulsion. 

It is constantly happening to the naturalist, that he has 
a process, a contrivance before him, a series of pheno- 
mena the connection or evolution of which he cannot 
understand. He stands at one side and watches and 
learns but little, for nature refuses to tell w/y she does this, 
or How that. Under these circumstances, which recur, not 
once ina "m. but daily and hourly in the study of plant 
and animal life, what is he to do? Is it his duty to sit 
down respectfully and wait, in the hopethat what is now 
difficult and obscure may, by the light thrown upon it 
from right or left, become more or less clear and intelli- 
gible? No. This is not the pota the naturalist, If 
nature conceals the truth, we y deny her right to 
do so, and wrest it from her by force. If circumstances 
are unfavourable, we alter them to suit our ends. If, as 
repeatedly happens, a number of antecedents are seen to 
lead to one event, if a number of apparent causes conspire 
to one result, we proceed in our investigation by takıng 
away first one, then others of these antecedents, until by 
a succession of trials (or as they are commonly called 
experiments) we find the true one, viz. that of which the 
removal or modification abolishes or alters the event. It 
is thus, and thus alone, that we compel nature to tell 
“that wherein her great strength lies." 

It is my purpose in this lecture to illustrate to you if I 
can, by an example, that the systematic application of 
the method of experiment is the only method by 
which it is possible to become so acquainted with the 
forces of nature as eventually to be able to convert them to 
useful purposes (and this is one, though by no means the 
highest, end of natural inet ore particularly is 
it true of that branch of natural knowledge which par er- 
cellence we call physiology, that it is by experiment alone 
that progress been or can be made; the whole 
subject being in its present state but a system of experi- 
mental results. 

A while ago I applied the term forcible to this method 
because it is the plan by which, as Bacon said, we torture 
nature. But let us remember that this is a mere figure 
of speech. In disciplining nature to our ends, in forcing 
her to give up her secrets, we use no violence, but utmost 
gentleness, Plant or animal, to be made to tell its story, 
must be delicately handled, so delicately that, By asso- 
ciation, the very care which the naturalist, for scientific 
cade: bestow on animals and plants, unavoidably en. 
genders a love for them. Howeverright and necessary it 
may be that we should to-night destroy and mangle these 
beautiful leaves for our own pleasure and instruction, let 
us not do so recklessly, for the life and we destroy 
we cannot with all our science bring back again or imitate. 

The name Donea sauscepula was given to the plant 
when it was first imported from America, It belongs to 
the family Droseracez, a very natural one, f.e. one in 
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which the family characteristics are so well marked that 
in no individual member of it can the signs of original 
relationship be mistaken. : 

In ES of. original relationship, I refer rather to 
that of descent or ancestry than to community of parent- 
age. Thus in this order we have distinct evidence that in 
the Drosophyllums, Does Dionas, which constitute 
the family, the peculiarities which they have in common 
and by which they are di ished from other plants 
are not possessed them in equal development and 
completeness, so that here as elsewhere the more developed 
forms stand to the less perfect ones rather in the relation 
of descendants than in that of cousins. 

In the Droseracee the.most striking peculiarity is one 

_which is entirely fanctional or even teleological. It consists 
in this, that each member of it possesses in one way or other 
tedness to one and the same end. This end is the 
catching of insects, and not only catching them but digest- 
ing them, using them as food in short, just as animals do. 
These animal endowments, which fave for some years 
engaged the attention of our great naturalist, are, pos- 
sessed (as we hope he will some day show us) by each 
individual species in a d which, in the main, corre- 
sponds to the general development of the plant; so that 
each advance from less to more perfect form and struc- 
ture is accompanied by an improvement in its adapted- 
ness to the function ot preying upon insects. 

Description of the Plant —Of root and flowers. I need 
gay little or nothing. It is the leaf to which I have to 
Bak your attention. It 4s of very peculiar form. The 
blade of theleaf consists of two nearly semicircular halves 
or lobes, which are united together along their straight 
borders by a strong mid-rib, On to this the two lo 
are set in planes which are nearly eee angles to each 
other. The curved outer edge of lobe is strength- 

_ened by a thickened border or hem. From the hem 
spring some twenty spikes on either side, which are 
directed upwards and inwards. The under surface is 
bright green, smooth and glistening, and is marked with 

el streaks. The upper surface is pink or red, and is 
t with little red projections, which are called glands. 
` In addition to these ds there are on the upper sur- 

- face of each lobe of the leaf three spines, which are of 
extreme delicacy and are always arran as if at the 
angles of a triangle, about the middle of the lobe. The 
petiole or leafstalk is of the shape of the handle of a 
tea-spoon, the only difference being that its upper surface 
is channelled along the middle instead of being flat. At 
its end it is united to the leaf. by a jointed isthmus, of 
about a line in length and breadth. 

The mechanism by which the leaf catches insects is 
strikingly like that of a rat trap. When it is open the 
Jobes are, às I lave said, at right angles to each other. 
When an insect comes into contact kia either, at pare 
they a each other, but oes not occur 
fe tees and completeness that it occurs in the 
rat trap. The lobes begin to close sharply enough, but 
do not come quite er, remaining for some time 
enír'owvert. When the leaf is in this state of half closure, 
it is easy to see what is the significance of the two sets of 
prongs already mentioned. You see that they are set on 
alternately along the opposite edges of the lobes, so 
that just like the of the rat trap tbey fit into 
each othtr. It is not difficult to see why this is, £e. why 
the spikes are arranged alternately. e leaf, being a 
trap, is made like a trap. But I should not have been 
able to tell you why the does not at once close on its 

had not Mr. Darwin told me. After having par- 

fally closed, as I have said, one of two things may 
hap The insect, having been caught, at once 
begins to think of escaping, and makes efforts to do 
so, which may or may not be successful. If it is 
smal], it easily fmds its way out through this 
wonderful grating formed by the crossing of the teeth ; and 
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in this case the leaf soon recovers, expands DW and is ` 
ready for the capture of another victim. Ifit 1s large 
all its efforts to regain its liberty are futile. Repelled by 
its prison it is driven back upon the sensitive hairs, 
which stick into the interior of its cell, and again irritates 
them. By doing so, it occasions a secon and more 
vigorous contraction of the lobes, The result is that the 
creature is not only captured, but crushdd; not only 
swallowed, but, as I have already said, digested. 

In all this we see a wonderful completeness of adapta- 
tion for a purpose; but I fancy that the purpose itself 
would be considered unworthy or even immoral by 
some s. Just as in the “gentle craft” the 
small are rejected and thrown back again into the 
water to enjoy a little more life and to be better 
for their future destiny, so the plant, not quite for the same 
Teaso ars uim air ilar manner. e angler rejects the 
small fish with a view to their future and own, for he 
wants them to grow larger that he may have the better 
sport out of them afterwards ; but the plant lets the little 
insects because it would cost too much to keep tiem ; 
and iis leads me to the description of what happens to - 
the leaf and to the poor fly when it is big enough for the 
leaf to find it worth while capturing, £ e. when it is too big 
to slip through the bars. 

Digestion of Dionaa.—Even after slight irritation, such 
as that which is uced when a fly merely touches one 
of the sensitiye hairs, or when they are touched with 
a dry camel-hair pencil, the leaf remains closed for some 
time, usually more than twenty-four hours. But if a fl 
is caught, or any other nutritious substance is fatroduced: 
the case is different. For a week or more the leaf re- 
mains closed on its prey, the two lobes being at first 

flat t each other. The two lobes indeed 
close round the fly so completely that its body gives rise 
to two projections of the (outer) surface of each lobe, 
which correspond to it inform. The result of this is that 
the secreting glands on the part of the leaf against which 
the body at e fly presses are irritated, and begin to 
pour out a quantity of secretion, Gradually this effect 
extends to the rest of the leaf, and consequently its cavity 
becomes gradually extended. 

The meaning of this bulging is that the fly is becoming 
digested. The liquid juice which the glands pour out 
has the propgrty of so acting on the tissue of the fly’s 
body that they at first become diffuent and then are . 


When we call this process “digestion” we have a defi- 
nite meaning. We mean that it is of the same nature as 
that by which we ourselves, and the higher animals in 
gen convert the food they have swallowed into a form 
and condition suitable to be absorbed, and thus available 
for the maintenance of bodily life. 

The nature of animal digestion is best explained by 
examples, If I take some starch, which is not soluble, ' 
and put it into my mouth, and keep it there for a certain 
time, it has become first soluble, and finally transformed 
into a substance quite different in properties. If we ex- 
amine into this process we find that the change of starch 
into sugar takes place, becanse there exists in saliva a 
ferment called ptyaline. We know that it is the ptyaline 
which does the work, because if we separate this sub- 
stance in a solid state, then dissolve it in water in which 
starch is diffused, the starch is converted into sugar. 
We call it -a ferment, for two reasons—first, because, 
like leaven, it acts in small quantity, a mere trace being 
sufficient ; and secondly, because it does not itself take 
part in the transformation. This is one example, and a 
very simple one; but it is not with this that ye compare the 
digestion of Dionsa, but with that which in man andanimals 
we call digestion proper, the process whch the nitro- 

ous constituents of food are rend fit for absarption. 

is takes not in the mouth, but in the stomach. 

It also is a fermentation, Ze. a chemical change effected 
`% 


‘ 
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by the agency of a leaven or ferment which is contained 
in the stomach-juice, and can be, like the ferment of saliva, 
easily scparated and prepared. As so separated, it is 
called pepsin (the medicine cailed by that name is 
supposed to contain some of it, and indeed often does). 
Consequently, basme gie ferment, we can easily imitate 
digestion out of the body. For this ap there are 
three things ncccssary—first, that our liquid should con- 
fon pepak ; secondly, that it should be slightly acid ; and 
thirdly, that it should be kept af the temperature of incu- 
bation, f.c. about 97? F. We select for the experiment a 
substance which, although nutritious and containing nitro- 
gen, is not easily digested—such, for example, as boiled 
white of egg. In water containing a small percentage of 
hydrochloric acid and a trace of pepsin, it is gradually 
dissolved ; but chemical examination of the liquid shows us 
that it has not been destroyed, but merely transformed 
into a new substance, called peptone, which is afterwards 
absorbed, fc. taken into the circulating blood. 





Between this process and the digestion of the Dionza : 


leaf, *he resemblance, as Mr. Darwin has found by a most 
elaborate comparative investigation, is complete. It 
digests cxactly the same substances in cractly the same 
way, ic. it digcsts the albuminous constituents of the 
bodies of animals just as we digest them. In both in- 
stances it is essential that the body to be digested should 
be steeped in a liquid, which in Dionza is secreted by 
the red glands on the upper surface of the leaf; in the 
other case, by the glands of the mucous membrane. In 
both the act of secretion is excited by the presence of the 
substance to be digested. In the leaf, just as in the 
stomach, the secietion is not poured out unless there is 
something nutntious contained in it for it to act upon, 
and finally in both cases the secretion isacid. As 
the stomach, we know what the acid is: it is hydro- 
chloric acid. As regards the leaf, we do not know precisely 
as but Mr. Darwin has been able to arrivo at ve 
probable conclusions, the setting forth of which we loo 
forwaid to in his expected work on the Droseracec. 

(To be continned.) 





REPORT OF PROF. PARKERS HUNTERIAN 
LECTURES “ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULL” * e 

IV. 

[5 the Teleostei mejans attain their maximum amount 

of mobility, and the articulation of the lower jaw is, 
consequently, brought to the farthest possible distance from 
the skull, by the disjointing of the mandibular arch from 
its original attachment. This arch consists of two carti- 
laginous bars (see Fig. 11, PLPt and Mck) ccrrespond- 
ing to the upper and lower jaws of the shark or ray, but 
containing certain important ossifications. The apex of 
the arch, corresponding to the spiracular cartilage of the 
ray, 13 formed by the meta-pterygoid (Fig. 7, M.Pt), 
below which, and separated from it by a broad synchon- 
drosis, is the quadrate (Qu) bearing a rounded articular 
surface for the mandible. In the pterygo-palatine carti- 
lage are three ossifications—the palatine (PI), pterygoid 

(hidden in the figure by the maxilla and jugal), and meso- 

pterygoid (Ms Pt). The proximal portion of the origi- 

nally cartilaginous lower jaw 1s ossified by the articular 

(Ait) while its distal portion remains as the comparatively 

slender Meckel's cartilage, 

the dentary, almost to the symphysis. 


As in the Elamobranchs, the proximal part of the hyoid i 


arch forms the suspensory apparatus for the jaws, but 
unlike the corresponding cartilage in those fish, contains 
two ossifications, the large and massive hyo-mandibular 
(H.M), articulating with a carulaginous surface afforded to 


it by the sehenotic and pterotic (sec Fig. 9), and the sym- | 


+ Continued frock 
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plectic (Sy) below, which, fitting into a groove in thc 

uadrate, firmly binds together the hyoid and man- 

ibular arches. The free portion of the hyoid arti- 
culates with the pens Aou space between the 
hyo-mandibular and symplectic, through the intermedi- 
ation of a small bone (shown in Fig. 7 by dotted lines, 
being hidden by the pre-opercular), called by Cuvier the 
stylo-hyal, but named inter-hyal, as it is not the 
homologue of the mammalian styloid process. The hyoid 
cornu is ented as in the ray, except for the fact 
that there 1s a median basal piece, usually called, from 
the circumstance of its giving support to the tongue, 
glosso-hyal (G.Hy). All these segments are ossified and 

from one another by tracts of cartilage. 

e branchial arches are much smaller in proportion 
to the mandibular and hyoid than in the shark and ray ; 
they also lie almost entirely within the latter, instead of 
ina series behind it. Each of the first four bars 
is divided into pharyngo-, epi-, cerato-, hypo-, and basi- 
branchial ; and each segment, with the exception of the 
last p branchjal, is ossified. The fifth arch (in- 
ferior pharyngeal bone) is much smaller than its pred eces- 
sors, and consists simply of a tooth-bearing cerato-bran- 
chial. The pharyngo-branchials (superior pharyngeal 
bones) are not dentigerous. 

The development of the salmon was described at far 
greater length than that of the shark or ray, the meta- 
moran goni through being much more complex, and 
exhibiting in a most instructive manner the endless modi- 
fications which the facial arches may undergo in their 
modes of entation and coalfscence. 

Besides the adult, seven arbitrary stages of the skull 
were described ; in the first three of which the «ml» yo 
was still unhatched, and lying as a flat tapeike bond 
about ? of an inch long coiled round the yclk-sac ; in the 
fourth the hcad wee IUE emerging from the chonon ; thc 
fifth consisted of salmon fry at the second wick after 
hatching ; those of the sixth stage were at the sixth weeh; 
and those of the seventh young salmon of the first summcr, 
varying in length from 145 to apes and having in al 
essential respects the cranial characters of the adult. The 
earliest stages are remarkable for their want of symmetry, 
the head being so twisted that only one eye is visible in 
an upper view. 

The head of an embryo at the first of these stages is 
shown in Fig. 10; it resembles very closely the earliest con. 
ditions in the shark and ray (Figs. 3 and 6, vol. ix. p. 4677, 
having, like them, prominent sense-capsules, a widely- 
o mouth, and simple, unsegmented facial arches, 
which latter, however, present very important «d'ffer.nces 
to the homologous structures in the lower types. The 
trabecule (Tr) are seen in the roof of the mouth, whcre 
they lie, enclosing the pituitary body (Pty) like a pair of 
forceps, 1n the same plane as the investing mass aid 
notochord, and not at right angles to them like the post- 

arches, Curving under the eye is a bar of somewhat 

ickened indifferent tissue (PLPt) representmg the 
pterygo-palatine arcade, but, even in this extremely carly 
stage, so entirely distinct from the mandibular arch 
per (Mn) as to have the ap ce of a true, separate 
ace-bar. It long remains, however, in a rudimentary 
state as regards histological development, not being con- 
verted into true hyaline cartilage until the fourth stage, 
when it unites with the main part of the mandibular arch. 

‘In the second stage, a most noticeable change has 
taken place with ier to the hyoid. A lozenge-shaped 
basal a the glosso-hyal, has appeared between the 
bars of opposite sides, and the whole arcn has split 
lengthwise from top to bottom, becoming divided into an 
anterior and posterior division, the former of v hich be 
comes the fixed hyo-mandibular and sympicctic, the litti 1 


' the free epi- and cerato-hyals. 


In the third stage, this process has gone farth.r. tli 
two divisions of the byoid have become sepu.:'ced fiom 


4 
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one another below, and have grafted themselves above to 
tHe auditory ca thus ing very closely to 
the state of things cond dà the ray, where, as in this 
early stage of the salmon, the two parts of the hyoid are 
néarly equal in size. . The pterygo- ine has not yet 
united to the mandibular ough it has joined 
anteriorly with a “conjugati process” sent out from 
the now flattened tra Meckel’s cartilage is entirely 


Sepe from the quadrate. 
he chief point to be noted in the fourth stage is 
the assumption of an undoubted Teleostean character, 
by the slipping down of the posterior bar of the 





Frc. 10.—Hoad of Embryo Salmo, abot ] inch long (X ro diam.) 
NE H, beart. - 


hyoid, which is now attached, not to the upper. angle of 
the anterior bar, but to about its middle, a small nodule 
of the inter-hyal, appearing between the two. 
This important change has advanced still farther in the 
fifth stage (Fig. 11), in which also the palato-pterygoid 
has united with the quadrate, and the membranous roof 
of the brain-case, beginning to chondrify, has formed the 
anterjor part of the tegmen cranii (T.Cr), and sent back 
a supra-orbital bar (S.Or) to meet the ear capsule, leaving, 
however, a Jarge membranous or fontanelle (Fo) in 
1 culze, although flattened 
out and united in front, are completely separated behind, 
both from one another and from the investing mass, which 





Fic ir —Skull of Young Salmon, the second week after hatching, (X is 
dmm.) Fo, fontanelle , I Hy, mter-hyal 


is merely overlapped by their slender inturned posterior 
ends (p trabeculars). The jaws are constituted 
exclusively by the palato-pterygoid and Meckelian car- 
tilages, and in many other points the skull now bears a 

close resemblance to that of the shark or ray, and 
all wore to that of certain recent Ganoids, such as Poly- 


` pterus. 


The sixth stage shows ossification to have set in at 
several points, and exhibits in an interesting manner the 
formation of the inter-orbital se 


e 
' between the nasal sacs (mesethmoid) has sent been: 


a triangular plate towards the orbito-sphenoidal region, 
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another plate has risen up from the middle line of the 
skull-floor or coalesced tra ; and by the subsequent 
union of these two elements the partition so characteristic 
of bóny fishes, as well as of reptiles and birds, is pro- 
duced. It is the fissure left by the incomplete union of 
these elements which is shown at et.f in Fig 8 (p. 10). 
In the seventh stage all the ossifications have ap d, 
and the skull is fast taking on adult charactess. 

V. Skull of the Axolotl (Siredon pisciforme). The 
group of tailed Amphibia of Saurobratrachia is one of the 
most i ing in a craniological point of view, 
senting, as it does, so great a variety of that while 
the highest, such as the salamander, a nearly to 
Hie Roge ‘gad tadi the lowest, ach as Proteus aud 
Menobrancbus, have a chondro-cranium actually lower 
than that of the lamprey. As a rule, indeed, the skulls 
of those Saurobratrachia which, like the Axolotl and the 
two mentioned above, retain their gills throughout 
He when once the investing bones are’ removed, 
a simpler and more embryonic structure than that of any 
other adult animal, , 

The two chief roofing-bones of the brain-case—the. 
parietals and frontals— are far more normal in their 
relative size than in the salmon, the parietals uniting 
in the mid-line, and sending off an unusually long anterior 
process to the ethmoidal region. The nasals are sepa- 


Fig 12. 





rated from one another by the long ascending 
of the pre-maxilla: the supra-ethmoid of the salmon ‘is 
absent, but the lateral ethmoid is represented by a mem- 
_| brane-bone (Fig. 12, L.Eth)evidently corresponding with the 

pre-frontal of reptiles, which overlies the cartilage behind 
the nasal sac and extends backwards to meet the anterior 
process of the parietal. The‘ maxilla is considerably 


processes 


smaller than the pre-maxilla, and is free behind, there 
being to Jugal or quadrato-j to unite it with the - 
quadrate. On the under-surface of the skull is the large 
pene Dare spe, and in front of it, boun e 
inner side of the posterior nares, the well-developed 
tooth-hearing vomers, which together represent the single 


bone of that nameinthesalmon. Al theo bones 
of the fish are absent, except the pre-o , DOW, as in 
all the high known as the squamosal (Sq), a 


flat ossification clamping the suspensory apparatus of the 
jaw, and extending upwards and backwards to the auditory 


on. 
rin the mandible three membrane-bones are developed, 
the two first of which bear teeth; the dentary has the 
same relations as in the salmon, the splenial lies as a 
flat splint on the inner side ofeach ramus, apd the angular 
is also chiefly visible within, a small portion of it only 
( Ang) being seen ae 

remaining bones will be described with the chondro- 
cranium, of which they are ossificatians, Í 1 

` (To be continneds 
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ON SPECTRUM PHOTOGRAPHY * 


HOSE of who know best how the Soclety of Arts 
alwa licer itself in the forefront of any movement 
which is Tikely to benefit mankind by the application of the 
various sciences to the practical affairs of ile may recollect 
that, as nearly as may be thirty years ago, the dawn of a 
new science was brought before an andience m this room. IfI 
look, no 1 to the Journal, butto the ‘‘ Transactions,” of the 
Society of Manufactures, and Commerce, as far back as 
the year 1843, t I find a paper there by the late Mr. Claudet, who 
then gave an account of the progress which had been made up to 
that time in an ait and a science which is now pelectly familiar 
to all of you; I refer to photography. It ıs exceedingly 
curious that his lecture on the o of this science, and my 
present lecture on the epplication of photography to spectrum 
analysis are com lementary to each other, so much «o that one 
may almost say that Mr. Claudet's lecture, admirable though it 
was, was incomplete, because he did not show in it, as of course 
he could not, how certain matters which he referred to in that 
lecture have been dealt with in the light of modern science. 

If you carry yourselves back to the yeur 1839, some four years 
befðre the lecture to which I refer was delivered, you will recol- 
lect Mr. Niépce had at that time brought photography to a more 
ractical realisation than it had been by any of his predecessors. 

e had then for some years allied himself with Daguerre, and 
the was already in existence. The action of iodine 
on silver, first discovered by Fox Talbot, had been fixed by the 
vapour of mercury. 1. Now. in the daguerrotype we had not the 
action of light in its ordmary sense; and men's minds were 
very much exercised as io what could be the real cause 
of the effects which were then being revealed. Mr. Claudet, 
in his lecture, points this out m a most admirable way, 
and I will summarise, if you will allow me, some of the principal 
points to which he alludes. You had a beam of light fling on 
a plate. On this plate was a certain chemical compound. 
part of the sunlight, or was it sunlight at all, which so acted upon 
this compound, that you got an image more or Jess nt? 
What more natural than Dat thus on ahould be i 
by means of various tinted The solar beam whi as 
experimenters then used they made to through glass, now o 
one colour, and now of another. I abis, oy mrana of 
this electric lamp, nearly what they did. ine the lamp to 
be the sun ; in the path of the beam differently coloured glasses 
are placed. We have now the action of a glass; we now 
change the red glass for another one, and now we have the 
action of a green glass. ‘There was an immense deal of differ- 
ence of opimon concerning the action of as investigated in 
this way. Infact, I shall have shortly to show thet Mr. Clandet 


and a very distinguished French physics, M eBecqueiel, were 
considerably at variance with regard to one particular point 
not 


which came out from this kind of investigation, But we 
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long to walt. Sir J. Herschel, in the year 1839, pointed out that 


it was not a question of inv these new qualities of light 
at all by means of coloured giasses; they should be investi- 
gated by means of the m. In three papers, com- 
municated to the Royal Society in the years 1839, 1840, and 
1842, he showed that the only philosophic way of investigating this 
problem was really by obtaining i pure m, such a one ns 

now throw upon the screen. ou see we have, at once, 


in different parts of this exactly what we get at different 
times when we deal with red glass, yellow glass, orange glass, 
And haying such a spectrum 


green glass, blue glass, and so on. 
as this to des] wl and posing such a rum thrown on to 
the photographic plate, itis quite clear to all of you that if there 
were something magical or unknown in the red rays which gave 
us this new action on the molecules of the chemical 
compouud employed, or whether this magic really resided in the 
blue rays, that we should at once have this pointed out to us in 
the most unmistakeable manner, by action m a of the 
plate on which the red rays fell, or in the pat of e on 
which the blue rays fell. 

Now, although Sir John Herschel was the first, in this county, 
to point out the extreme importance of this point of view, he 
was by no means the Only one. Then, as now, there were dis- 
tinguished Americans who were well to the front, and am 
them was Dr. Draper, the father of another Dr. Draper whom 
shall have to speak of by and by. Those of you who are 
famuliar with the enormous step in advance which was taken in 
spectroscopic reer gain by Wollaston, who substituted a slit 
for a round hole, will perhaps be somewhat surprised to find that 
the first observations were conducted by throwmg a converging 
beam of sunlight, giving an achromatic image of the sun, on the 
plate, through a prism. This method of procedure of course 
did not go so far as a better one might have gone, but it went a 
considerable way. Sir J. Herschel, from his observations made 
in this manner, stated he had found a new kind of hght—a 
new prismatic colour, ‘‘lavender grey," altogether d the 
blue end of the spectrum, such as you have seen it on the screen 
RUM ras beyond the ne end of the spectrum, not the red 
end. Prof. Draper, on his part, also came in the main to the 
fone? conclusion, stating that he had discovered a *'latent 

t , 

When we have come from the year 1839 to the years 1842 
and 1843, we find a great advance—an advance, just the same 
as far as photography goes, as Wollaston’ s advance on Newton 
was with regard to spectroscopic observation. Both Becquerel 
and Draper introduced, instead of this achromatic umage of the 
sun, the simple arrangement of throwing sunlight ha 
slt and a proper combination of lenses on to a plate. The 
result was that on June 13, 1842, Becquerel did what 
I may ventue to call a stupendous feat.” He did what 
has never been done since, so far as I know. He photographed 
the whole solar spectrum wi h nearly all the lines registered by 
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Fia. 1.—Roduced copy of Becquerei's photograph of the complete solar spectrum taken in 1842. 
. 


the hand and eye of Fraunhofer. I do not mean merely the blue 
end of the s , a3 you may i but the complete spec- 
trum, from the *' latent light "—1the -violet rays of Draper— to 
the extreme red end. D also did somcthing likethe same thing, 
but not quite the same thmg, in what he calls a *' tithon phic 
representation” of the solar spectrum. Ile gives certain lines in 
the extreme visible blue part of the spectrum,§ certain other 
lines, which none but Becquerel had ever seen before (Draper's 
work being done nearly a year later), and in the extreme red— 
beyond the visible red of the spectram—he gives other lines which 
even had not photographed. This ofcourse was sucha tre- 
mendous revelation toboth these menthatas you can imaginea con- 
mderable discussion arose. Becquerel found, from an absolute com- 
parison betwesn the Fraunhofer lines which he had photographed 


^ A Cantor Lecture delrrared at the Socety of Arts, Nov 18 
Porman Lockyer, F.R S. " 2h 1873 by 
t Vol ly 


Ailesephicnl Magraine, vol xxil. > 
y PArlemphical Magasine, vol. xon1 pezo, 184 PIE uS earliest work 
soo Journal of the Franklin Institute for the year ib. 
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and the Fraunhofer lines which Fraunhofer himself had registered, 
evidence in favour of the fact that this new chemical agent which 
was astonuhing the world, whatever ıt was, was not something 
absolutely and completely independent ot the visible iays. 
Draper, on the other baad, in his *'tithonographic representan- 
head phen přotogiaphic reason or other, not succeeded 
in tering the lines in the ow, orange, and green of 
the spectrum, although he had fixed tho lines in the uen the 
extreme violet, and in the exteme red ; and he ered him- 
self justified by his experiments ın coming to exactly the opponte 
conclusion to that at which Becquerel had arm namely, that 
the hght, whatever kind of light it might be, which was at work 
in effecting this chemical which rendered photography 
possible, was something absolutely and completely idepeudeli 
of the ordinary light ch the retina receives. 

This was in the year 1843. I need not tell you that by the 
year 1845, ın which year Mr. Claudet read another paper before 
this Society, further mveshgations by means of the spectrum hed 


* « Biblioth:quo universelle de Genèbre,” t xxix.-xl, 1842, p. 4o] 





the application of photography to 
the establishment of & great 
and the heat rays are’ really part and parcel of the same thing, 


, as 
dar the valles 


the chemical, 


that thing being a system of undulations in rate and 
er eng oe me A a a peruan i other, whether 
you consid&t the visible portion or the invisible ra: out- 
side the bite in one case,'stid. outside the red in the other. But 
thisis not all: I claim another thing for the application of pho- 
tography to spectroscopy. Sir J. Herschel, so soon as he applied 
the prism, stated, in a communication to the Royal Society, that 
it was no longer possible to proceed with that branch of research 
- under the best possible conditions, unlexs opticians would con- 
struct lenses which would the visible the chemical rays 
-into absolute coindidente, is now done by our Romes and 
Dallmeyers in the camera-lenses, and that is the second great 
feature which I claim for the application* of photography to 


a pert was communicated to the Royal Society, by Prof. 
Stokes, who had already announced his di of wiat has 
since been called ‘fluorescence ;” ''on the spectrum of the 


’ 
electric light?" Prof. Stokes dealt in his first 
- change ‘of ity,” or, as Sir William 
to call it, ‘ degradation of light," by virtue of which, 
which was invisible to us, could, under certain 
circumstances, be made visible? It is no part of my present pur- 
posé- to pne this magnificent-paper, one of the 

glories of the work’of this century, at any great length ; but you 

pee ın a moment that, if it were a question of the 7 
-of light, then eee light to iiie Soka Sa 

being capable of being rendered visible, must have been li 
outside the blue end of tHe um, and not ontside the red. 
Prof. Stokes, in his investigations, in order to get at this invisible 
light under better conditjons, if poamble, than those with which 
he commenced opetaflons, tested (he tansparency of ‘the sub- 
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generally can see the two dark bands wHich you see in the middle 
of the screen called E? r ani H2. ‘The least refrang?ble part of 
the spectrum lies to the right When’ Prof.-Stokes, therefoie, 
-H that the solar spectrum. was prolonged, he means thet the 
part of the spectrum visble either to the unassisted eye or on a 
hotographic plate after impression extends to « certain distance 
Dod ese two dark lines. The pert which Prof. Stokes ren- 
dered visible by means of his tran extended a conside- 
rable distance to the left the part of the spectrum which 
you now see on the scieen. 

So much foi the solar spectrum. Now let me carry you on 
another ten years, to the year.1862. Prof. Stokes, in a paper 
communicated to the Royal Society in this year, t refers to 
* former papef, and to what he had been enabled to do by means 
“of it. He sates : A ma of the new lines [the lines thus ob- 
served by him] was exhibited at an evening lecture before the 
British Association, at their in Belfast m the autumn of 
the seme year, and I then stated that I conceived we had ob- 
“tained evidence that the,limit of the solar spectrum in the more 
A e direction had been reached. In fact, the very same 
arrangement which revealed, by means of fluorescence, the ex- 
istence of what were evidently rays of higher refrangibility com- 
^ Philstephical Transactions, vol cho, 1 
fOr te long sporan o£ the alcetris ight. Phil. Trans, vol ciii p. 
o% 7 : 


| 


Fro 2.—Tho H-Hnes In the bine end of the solar spectrum, from a photograph by the author, 
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stances h which the light with which he experimented 
pene transparency of glass was under review by 

* when he found that this invimble li or whatever it was, 
his i ons, he found that quartz on the other hand 


this invisible light to If you will allow mo, I will read an 
extract from Prof. S s paper of the extremest importance to 
our subject. After referring to these on glass and 
quartz, he to,say :t—“‘ I have little doubt thtt the solar 


spectrum ” (which qui recollect pad already been photogra: 

to a certain extent both by Becquerel Draper the 
visible blue end of the ), '* would be , though 
to what extent I am to my, by uring a complete optical 


train, in every member of which glass was replaced by quartz, 
He then adda that other substances which ves 
to him were not Then further, if this invisible 


light does get h and does become visible to the 
eye, it does not at all fo that it will be capable of being pho- 
togrephed,  Bécanse a'ready Prof. Stokes, in order to 
his researches in fluorescence, had been, as it were, driven to 
photograph some of the results which he had thus obtained. I 
am sorry to say that, so far as I can find out, none of those pho- 
have ever been published, ox 
I go further, I think it will be convenient to throw on 
the screen some photographs of the solar spectrum, showing 
exactly what I mean by the ‘‘invisible rays ;" and you will then 
seo the enormous advance which Prof. Stokes made the moment 
he introduced his trairi, and chabled Both fhe oye amt the 
hotographer to advantage of a new region of the spectrum 
[n its entirety, in order to investigate It, 

In a note to his communicated to the Royal Society, 
he shows that his anticipati so far as the eye was concerned, 
were perfectly justified by the t He says :—‘‘I have since 
ordered a complete train of quartz, of which a considerable por- 


tion, comprising, among other thi two very fine prisms, has 
been already executed for me by Mr. er; with these I have 
seen the lines of the solar to a distance beyond H, 


more than double that of ~. So that the length of the spectrum, 
reckoned from H (the outmde line in the portion originally visible), 
was more than double the length of the part enoar kiowa 
from photographic impressions.” I will now throw on the screen 
the spectrum of the extreme part of the visible portion. The eyo 
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hae ee to show anything of the kind 
when appli e solar spectrum ;” and then he on to 
say p ok el SaR aee a by Msc od Uo ele n. 

be had found that in the case of a spark taker between the poles - 
of an induction coil like this on the table, or between the poles 
of an electric lamp such as you see there, that the visible spec- 
trum which was revealed and rendered visible to him by means 
of fluorescence was no less than six or eight times longer than 
the whole of the visible of the apertan, That sec, 
was a revelation of the order. owas grastenisbad at 
this, that he at first thought there was some mistake. .''I could 
not help suspecting. that it was a mistake, arising from the re- 
flection of » In fact, so astonished was he, so many 
methods did he try in order to break down the impossibility, 1 
Sinan pari or Ihe pepet “j 
tried different methods, without beirg able to satisfy myself as 
to the accuracy of the observations, and frequently thought of 


y. 
` Prof. ikea thought of resorting to hot hy, but at the 
moment that Prof. Stokes was thisking’ of De Miller, of 
King’s College (unknown to Prof. Stokes), was not only think 

of resorting to photography, but had actually resorted to it, 
was taking photographs of the so-called invisible part of the spec- 
trum, in which the spectrum jp the case of some substances was 


* Op. cit. Art: sos. UNE ] Page 39 
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five or six times, and in the case of silver J - .Mó Tb MO 20 * I: 260 | Jm 42 W8 

one might say almost seven times, as lon ` 

as the spectrum ordinarily visible through 

gluse prams, Prof Milet gors tery y 

over the same ground that Prof. Stokes had Ag 

done before hon. He also investigated the 

transparency of quartz and comes to the 

conclusion quarts is almost the only 

substance can be employed. Prot. Pb 

Miller, in this paper, which you ell find in 

the PArlosephical Transactions," also gives 

for the first time 2 detailed account of the 

way in which such work is done. Permit €x 

me to give & rough notion of &his me- 

thod o Wa. We havo bere a spark from 

an induction coll, exactly such a spark as 

Dr. Miller wished to examine. He hada 58 
something like this on the 

table, with twoimportant differences. The 

first important difference was that instead 

of having two glass prisms he had prisms Bi 

of guartz; aad agam, instead of Ering 

an observing telescope adapted for use by 

the eye, heinserted a camera, or what was 

to all intents and a camera, in the SB 

same place, So that e had; Brst of all, 'a 

light source by which you get an intense illu- 

mination, due, as is generally ined, to 

the extremely high temperature of ihe spark. 

Then you have a quartz Jens, and quartz Fe 

prisms, and then simply the photographic 

Having therefore an entire a 

of the non-transparency of glass, Prof. Miller : 

was delighted to find that, on taking thu Ca 

spark in this way, between derala of 

different substances, he not only photo- 

graphed what could be seen, namely, a 

spectrum 1anging fom red to blue, but one Ie ; wE x 

extending as a rule six times the length of dur dPomeresedttetSe usn r ‘ 

the vimble spectum beyond the blue ; al- oe SE Ce ee eR a] 

though, ın some cases, it is true it is only 3 og z et ! 

four times as on the more e Mg i n Ó ura tle ^ US : 

side of H, as His from the red end of the kh 

spectrum, that is to say the line which 1s d : 

generally called A. In this paper of Dr. 

Miller's we have the germ of the appli- TI 


ons of photography to spectroscopic in- 
quiry which have been carned on since ; 


and I am sorry to say that altogether too p in 
little has been ‘carried on. Not only did MEA lI 
i 








tam Sappen, a" 
5 a" s Ce 


Dr. Miller investigate 1n this way the radia- i 
tion of different vapours, and give photo: i 
phs for the first time of the bright 
Foes of a very large number of chemical 
substances, but he went further than this, 
and dealt with the absorption of different 220 TO OD 250 ið 270 Is 7a 
substances, . 
v Hecommences his paper with the abeorp- 
tion of chemical rays by transmission through 
different media,—through solids (transpa- 
rent, of course), through liquids, and 
through gases and vapours, the only altera- 
tion he made m his mode of expe- pr Ld SLE UPE 
rimentation being in the case of the Pn. ' ae ye 9. TIRE 
absorption of gases and vapours he placed m 7 Tepid tag 
the instrament farther from the light source, : 


equal lengths of different vapours amongst 
themselves, bit the absorption of different 
lengths of the same vapour; hus paper is Pria 
thus one of the most important EE 
tions to spectroscopic knowledge 

am acquainted with, and I hold,that the 
chief Imporduec of 1E is Ne D on of 

* Vol cit, p. Sor. 


F and 4*.— Copies of Dr. Miller’ of the ultra-violet spectrum of the chemical element 
ids 1 thowing the length of the visible and uitrw-violet 
* These baro been obigingly placed at my disposal by Messrs, Longmans. —J. N, Le " 


^ 


"troscopic photographs. 
That din, 


. Ro on iris ho ce very much faither, and has been able to 


' Hawkins’ restorations of 
. lately received some further correspondence on this 


` "ofthe sisi which appears to have occurred through some 


S^ 
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un to e" observations. There are few things | another equally distinct advance to chronicle, but this time the 

b i eTo make a proper spectroscopic obeetration, work is done in France. M. Mascart—a name well known 
Taia om te dte tuper have at present prou x ip nd 

i there is noth’ to produce passab - completed, namsly, a comp investigation o ultra 

i E dad : ` Mr Violet solaz spectrum." Instead of using a quart: p as Dr. 

was in the yoar 1862, In the year 1863 we have | Miller had done before him, M. uses 2 ion 








Fra. X. —Dr. Miller's arrangements —s, allt ; 4 quartz lens ; c, camera’; J, quartz prism ; £, colimator. 


: that is to say an instrument by means of which the Hessen yos avoid aliegetiec the imperfet camer neyo) tha 

is not refracted, as in the case of the prism, but diffracted glass. EO MIRA has gone on sdwindng. every year; mail 

Marac tas dawai (6 x poi Vy tein of ir une a a a a o ay of i 
s shown means 

7 the diodon gating to ae ght rhone, but e ax been ae to obaervo ad a Ue 

at In this way, } called T. There he finds the solar spectrum ends; but in the 


from the first surface of 
diffracted without its going throigh the glass 





Fla. 6.—Wa Y 
case of a great many vapours, such, for instance, as that of Fie ae WIESE nee can wipe out, save a renewal 
cadmium and other metals of the same nature, he finds he can |! of the work on a more liberal scale." Prof. Newbury, and 
other savants, writein a similar strain. There can there- 
fore, we suppose,tbe no doubt that Mr, Hawkins will ulti- 
mately receive ample compensation for the treatment 
"which he has received from Mr, Hilton and his subordi- 
nates, 


Botograph almost as far as the eye can see, that is to say, to a 
i as I have already told you, five or six, or even seren 
times as far from the lme H as H is from A. So that you see, 





EUCALYPTUS GLOBULUS IN MAURITIUS 


TEE subject of the intreduction of the Eucalyptus as 
a sanitary agency in ‘ever-stricken countries has of 
late been so much talked about that some authoritative 
imi i ies have been made with the view of plant- 
Ing Eucalyptus globulus on a large scale in the Mauritius. 
From these inquiries, directed chiefly as to the possible suc- 
cess of the plant in the island, it ap that it does not 
thrive in any part, and still less in the warmer parts. The 
tree, moreover, is unsuited to resist the violent winds or 
hurricanes with which the Mauritius is so frequently 
„visited. In 1865 twelve were planted ın the 
Botanic Gardens at Pam though they. 
were secured to strong eleven of them were de- 
stroyed in the hurricane of 1868 ; the remaining one also 
"was blown over, but met with same support by falling into 
the branches of another tree, where it still remains, 
Though it appears at one time thousands» of young 
[plants were planted in the lower parts of the ud very 
ew.at the present time exist; there are, however, several 
* © Amalas scientifiques de l'Ecole normalo. Supérieure.” Vol. for 1864, 
R s79 . è 
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THE CENTRAL PARK OF NEW YORK AND 
MR. WATERHOUSE HAWKINS 
SOME time ago (Na vol. vi. p. 70) we copied from 
the American Naturalist an account of the destruc- 
tion * by order of Mr. H Hilton " of Mr. Waterhouse 
a scopis and other extinct 
animals in the Central Park of New York. We have 


subject, from which it ap that in April last Mr, 
Hawkins addressed to the Board of Commissioners of the 
Central Park a memorial, setting forth thé manner in 
for his losses. Itis not very easy to understand the origin 

in government of: the city of New Y ae 
duced by the notorious “Ring.” Butit is fie a ent, 
that Mr. Hawkins has the sentiments of all the leading |. 


Prof. Henry, of the Smithsonian Institution, speaks of 
the destruction of Mr, Hawkins’ models as a “ disgrace to 
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wing in the higher districts, at Vacoa and 
Moka ; qe pa number of young trees were planted at 
Curepipe, of the success or faure of which, however, 
nothing can yet be said. Besides the frequent occurrence 
of devastating gales, the drought exercises an evil influ- 
ence on the ucalyptus, which is proved from the fact 
of the fail from this cause alone of 200 young trees 
that were planted and a quantity of seed that was sown 
last year on the signal mountafns above Port Louis. As 
avenue trees to be planted on each side of the streets 
they aie said to be the most unsuited of all the trees 
known in the island. The streets of Port Louis are, 
moreover, too narrow or too much crowded with traffic to 
admit of such plantin 
Above and Pane all these considerations it is the 
opinion that no system of planting, whether of ps or 
avenues, in the midst of the town, or of Whole forests in 
the outskirts, nor yet a system of sewers and surface 
drains, would suffice to make Port Louis a healthy town. 
A ect system of subsoil dramage throughout is consi- 
dered the only possible means of a permanent improve- 
ment. The evil lies in the water, which soaks into the 
heavy clay subsoil, and having no means of escape becomes 
stagnant aud putrefies. JOHN R. TA ACKSON 








COGGIA'*S-COMET 


THE following position of this comet was obtained 
here this evening by micrometrical comparisons 
with a star in the Bonn Catalogue. It should be pretty 
exact :— 

June 9, at 10h. aa 34s. mean time at Twickenham. 

RA. e is 8m. 3119s. 
Dec ... 2! a''1 

The comet is rather Sache than Argelander’s stars of 
6th magnitude, and the tail may be traced about 2° from 
the nucleus, which still presents a very stellar appcar- 
anoe, 

The following orbit is the best I have yet seen, and was 
calculated by myself from the Marseilles observation of 
ope 17, and two made at Mr. Bishop's observatory on 

ay 9 and June 1 ; all the small corrections taken into 
account :— 

Peribelion Passage, July, 82110 Greenwich mean time. 


Longitude of Perihehon  ... 270 47 13 | Mean Equinox, 
» Ascending Node ... 118 24 33 July o. 
Inclination to Ecliptic 65 51 31 
Perihelion distance 067437 (the earth’s mean 
distance = 1) 
Heliocentric motion ... Direct. 


The comet is steadily increasing in brightness, as indi- 
cated by theory. J. R. HIND 
ishop’s Observatory, 
"Peces on Tuesday night 








NOTES 
WE are informed that the whole of the large and valuable 
collection of Netaral History specimens procured by Signor 
D'Albertis during his recent tavels in New Guinea has been pur- 
chased by the Italian Government, and that Signor D'Albertis 
himself will shortly ieturn to the same island to continue his 
researches, which have already proved so important. 


AT the last meeting of the Royal Geographical Society, held 
on Monday, June 1, Dr. Carpenter delivered gà discourse entitled 
** Further Reseagches in Oceanic Circulation,” in continuation of 
the communication he made to the Society on this subject four 
years ago. We understand that this lecture will be published 
in the Journal of the Society in full detail and with ample illus- 
trations, and that it will contain as complete discussion of the 


results of the Challenger oy of the Atlantic, 
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Mz. CLEMENTS R. MARKHAM, C.B., F.R.S., has been created 
a Knight Commander of the Portuguese Order of Jesus Christ. 


Tux Swedish Order of the Pole Star has been conferred upon 
Mr. Leigh Smith, the arctic voyager. 


AT a Convocation of Dmham University, held on June 2, 
certain alterations in the regulations were moved, the object o 
which was to prescribe the standing and exercises requisite for the 
academical 1ank of Associate m Physical Science, and of Mce- 
chanical, Mining, and Civil Engineers, which would enable 
students who had obtained the academical rank of Associate in 
Physical Science to become admissible to the degree of Bacheloi 
of Science, provided not Jess than two years had intervened from 
the time of their being made Associates, after passing an ex- 
amination in not less than mx of the following subjects :—1. Ma- 
thematics (pure and applied); 2. Physics; 3. Chemistry ; 4. 
Geology; 5. Engineering; 6. Biology; 7. Either Latin or 
Greek ; 8. Either French or German; the two last of these sub- 
jects being compulsory, In title 8, sec. 1. of the regulations, it 
was proposed to add the following clause :—“ That students of 
the Durham University College of Medicine, or of the Durham 
University College of Pbykical Science at Newcastle-on-Tyne, 
may petition the University that terms kept by them at either of 
these colleges, equivalent in duration to three terms kept by siu. 
dents in Arts at Durham, may count towards the degree of B. A., 
provided that they shall have passed the first examination ap- 
pointed for students in Arts, which really takes place at the 
beginning of the second year, and’ that they shall not be ad- 
mitted to the final examination for the degree of B. A. unless they 
have kept three terms at least by residence as students in Arts at 
Durham.” The alterations were assented to. 


THER will be an election at Merton College, Oxford, in Oc- 
tober next to two postmasteiships, value 80/. per annum, tenable 
for five years from election, or so long as the holder does not 
accept any appointment incompatible with the full pursuance of 
his University studies. In the examination for these postmasici- 
ships papers will be set in algebra, pure geometry, trigonometry, 
theory of equations, and analytical geometry of two dimensions, 
Candidates must not have exceeded four terms of University 
standing. There is no lmit of age. The examination will 
commence on Tuesday, Oct. 13, at 9 A.M. in Meiton College 
Hall Candidates are required to call on the Waden on tho 
same day between 4 and 5 P.M. 


Arthe election to Mathematical and Physical Science Postmaster- 
ships In October, at Merton College, Oxford, an election will be 
made to two Physical Science Postmasterships, each of the value 
of 807, a year, and tenable for five years from election, provided 
that the person elected do not accept any appointment interfering 
with the full course of University studies. There 1s no limit of 
age, but candidates, if already members of the University, must 
not have exceeded six terms from matriculation, The persons 
elected, if not members of the University, will be required to pass 
the Univernty examination ior responsions within a year of 
election. Tho subjects of examination will be Chemistry and 
Physics There will be a practical examination in Chemisty. 
Candidates will have opportunities of giving evidence of a know- 
ledge of Biology ; but it must be borne in mind, that in such 
cases the examiners will look for evidence of un acquaintance 
with the principles of Chemistry and Physics equal in extent to 
that which is required in the Preliminary Honour Examination 


| in the Physical Science School A peper will be set in Algebra 


and Elementary Geometry, which, cateris paribus, will be of 
weight in the election to the postmasterships. The examination 
will commence on Tuesday, Oct. 13, at 9 A.M. in Merton College 
Hall. Candidates are required to call on the Warden on the 
same day between 4and 5 rar Further information may be 
obtained from the Tutor in Physical Science. 
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THE annual conpersasiene of the Soclety of Arts will be held 
on the roth inst, at the South Kensington Musenm. 


MR. WILLETT, the hon. secretary to the Sub-Wealden ex- 
ploration, reports that up to the end of the week before last a 
total depth of 967 ft. 8 in. had been attained, so that the present 
contract to bore 1,000 ft. may be taken as virtually complete. A 
continuation of the work will requhe an immediate expenditure 
of goo. for lining tubes, and every additional foot bored to 
1,500 ft. or 2,000 ft. will cost at least 27 Thus, to enable 
another 500 ft, to be bored, subscriptions to the amount of 
1,5002, must be forthcoming. The boring continues in the 
Kimmeridge clay. At a depth of 883 ft. the core contained 
a shell of the Arca species, which is entirely new to 
Science. . At a meeting of the central committes it was 
moved and carried unanimously :— ‘That, as such important 
economic and scientific questions are awaiting’ their solution by 
the completion of this undertaking, it is most desirable thet the 
work should be continued, and that a sub-committee be appointed 
to draw up a statement and an appeal for pecuniary support, and 
thet such sub-committee consist of Prof. Ramsey, F.R.S., Di- 
rect or-General of the Geological Survey of England ; Mr. John 
Evans, F.R.S., President of the Geological Society ; and Mr. J. 
Prestwich, F.R.S., ex-President of the Geological Soclety." 
These-gentlemen having consented to act, the hon. secretary 
solicits subscriptions, that the desired result may be attained. 


Le Mendes announces the death of Mme, Ligis, the wife of the 
director of the Observatory of Rio de Janetro, who acted as the 
_ secretary of and co-worker with her husband in all his labours. 
She accompanied him in his dangerous expeditions into the 
centre of Brazil, and died in consequence of the sufferings she 
endured during her travels with her husband. d 


M. A. L, A. Fr, the well-known French botanist, died on 
the 21st ult., in his 86th year. , 


M. FonTtN, who recently died, has left all his fortune, amount- 
ing to 36,00%., to the city of Paris, on condition that it will be 
employed in building schools for children of both texes. 


Alan's Indian Mail learns from Calcutta that the Indian 
Government proposes before long to resmne the surveys of the 
Indian coastline on an extensive scale. The work will be taken 
in hand next cold season under the supervision of Capt. 
‘A. D. Taylor, late of the Indian Navy. The operations will be 
generally directed by Col. Thulllier, Surreyor-General. 


AT & Cambridge congregation held on June 4, an additional 
grant of 30%. was voted for the maintenance of the new 
.Museums and Lecture rooms The Vice-Chancellor, Dr. 
Power, Dr. Phesr, Dr. Humphry, Professors Stokes, Liveing, 
and Hughes, Mr. Bonney, St. John's, and Mr. Hart, Emmanug, 
were appointed a syndicate to collect information as to the 
space and accommodation required for a new Geological Museum, 
and were ordered to report before the end of next Michaelmas 
Term. The seal of the University was affixed to a letter of 
thanks to the Chancellor, the Duke of Devonshire, for his 
munificent gift af the Cavendish laboratory of Experimental 
Physics. , 

IN the last article on The Coming "Transit, it was mentioned 


' that the Royal Society had appointed three naturalists to 


accompany the Transit Expedition to Rodrigue. This Natural 
Science Staff will consist of Mr. Henry Slater, BA, as 
geologist, Mr. Balfour, son of Prof. Balfour of Edinburgh, as 
botanist, and Mi. George Gulliver, B.A., as zoologist. 


PREPARATIONS are being made for holding & national festival 


to commemorate the discovery and colonisation of Iceland by the 
Norsemen 1,00 yoeri ago, : 


.on by others. 


` ONE of the principal points to note in Dr. Acland’s Report to 
the Radcliffs Trustees foc 1873, 1s the grant made by the trustees 
of 100. to be expended in the promotion of higher medical 
science in connection with Oxford University. Of this twenty- 
five were granted to Mesas C. C. Pode and E. Ray 
Lankester to eid them in their researches concerning Bacteria. 
Mr. Pode unfortinately died, but the research is yeing carried 


. 

WE take the following extract from an article in the New York 
Nation, entitled, ** Who shall direct the National Surveys?” :— 
** Tt is little short of absurd that scientific work should be voted 
a military matter, to be carried on only under the oversight of 
men who have military education. Unless, indeed, experience 
bad already shown, or should show hereafter, that scientific men 
are not to be found who are capable of directing surveys as well 
as of doing the work required upon them ; or that the methods 
of military topography are the best basis for the complete geo- 
graphical and geological exploration of a region ; or that ci 
work more happily and effectively under the government of 
military men—and there are facts in abundance to disprove each 
and every one of these hypotheses, It would seem a little less 
unnatural that the Navy Department shonld claim to undertake 
the management of the foreign diplomatic service because it has 
well-educated officers lying Idle and ships to carry them to their 
destinations, Arury and navy are often good initiators; but 
there comes a time when, in all the proper arts of peace, arma 
cedunt iega. And if the country has more educated military 
talent than it needs for military purposes, profitable occupation 
can surely be found for it without putting it in authority over 
scientific men engaged in carrying on the work for‘which they 
have been trained and to which they have devoted their lives.” 


Weare glad to see that a British Bee-keepers’ Association 
has besn formed ‘‘for the encouragement, im and 
advancement of bee--ulture in the United Kingdom." Its first 
exhibrtion will be he'd at the Crystal Palace on Sept. 8, 9, and 
10, when a lar;e number of prizes will be offered. The hon. 
secretary is Mr. John Hunter, Eaton Rise, Ealing. 

Tue Linguist, and Educational Rexew, ‘‘a cheerful, instructive, 
and intéresting pericdical on languages, anthropology, anti- 
quarian researc®, literature, education, science, and the fine arts,” 
is the name of a new monthly journal to be published on July 1, 
by Thomas Cook and Son and Hodder and Stoughton. 

Symons’ British Rainfall for 1873 has come to hand, and for 
the immense amount of labour involved in sifting and arranging 
the vast mass of material, all meteorologists ought to be grateful 
to Mr. Symons. He bas many difficulties to struggle with, in- 
cluding 200 lary correspondents, who are usually months behind 
in sending in their statistics, We regret to see that Mr. Symons’ 
request, that'one or two gentlemen in each county would have 
the kindness to volunteer to assist in seeing that their county is 
not neglected, has been acted on in only a very few cases. It is 
possible thet many who would be willing to comply with the 
request are ignorant of it; we hope Mr. Symons will have a 
better report to give in this respect next year. , Mr. Stow’. paper, 
On Scotch mist, is worthy of attention. 


A SUPPLEMENTARY Dart of Petermann’s Milfhethingen cons 
tains four lectues On the Cancasus by Dr. G. Radde. Lec- - 
ture T. treats of the configuration of the Caucasus; II. Of the 
organic world of the region ; III. Of the inorganic world in its 
relation to the wants of man ; and IV. Of the present inhabitants 
of the Cancasus, their condition, industries and prospects. Three 
good maps accompany the lectures ; one a general map of the 
country, another showing the extent of forest, and a third the 
density of population. : ings fe 

Count WricrrE, the Agstrisn traveller, the Gagragkicd 
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Magzine informs us, is preparing for a second arctic voyage 
during the season to Novaya Zemlya. He intends to launch 
provision-laden balloons in various directions in the hope of 


succouring the Austro-Hungarian Zepethoff expedition. 


WE learn from the Gregraphical Magasine that the surveys in 
connection wfth the European measurement of a degree have 
been resumed, under the direction of Col Granhal of the 
Austrian and General de Vecchi of the Italan Engineers, who 
are now measuring a bese-line in the neighbourhood of Udme. 





ON Saturday last the foundation-stone of a fine new museum 
in connecHon with the Torquay Natural History Society was 
laid by the president, the Rev. T. R. R. Stebbing. The Society 
was founded in 1844, by & few gentlemen of Torquay, among 
whom was Mr. Pengelly, and has had a most prosperous career 
in all respects. The contents of the Museum, wholly Devonian, 
are of high sclentific value. Among the contents of the bottle 
placed in the cavity of the foundation-stone, was a copy of the 
last number of NATURE, containing a portrait of Mr. Darwin. 


AN extract from a letter by Mr. Dunn, the geologist, now on 
a specia] exploring expedition to the Transvaal, published in the 
Cage Argus of May 5, gives a description of a thunder and hail- 
storm which he experienced at Pietermaritzburg, on April 17 :— 
“ Hail-stones, liberally mingled with great masses of ice of very 
irregular forms, poured down with great violence. The hail- 
stones were seldom less than rin. in diameter ; the average was 
from rji. to ain. in diameter. These were of very regular 
spherical form, and consisted of a nucleus of white snow, with an 
envelope of hard transparent ice. Sometimes ‘they’ presented, 
when broken through, & concentric arrangement of xones, alter- 
nately white and opaque and transparent. The irregular masses 
were formed of e nucleus generally longer in one direction than 
the others, from 2in. to 4in. in diameter; projecting all over 
were stalactites, exch one about the thickness of a little finger, 
and presenting, when broken across, an agate-like structure, as 
though segiegatlon had built them up. Of these masses I 
weighed a few with the following results :—Three weighed over 
8 ox, two over 6 or, and one over 4 ox. The mischief done will 
not be covered by 23,000% or anything like that sym.” 


M. W. DE FoNVIELLE made a balloon ascent on May 27, in the 
" Guillaume Tell.” He ascertained the existence of an aeria] 
stream 2,000 ft. thick, blowing with a velocity of 4 yards per 
second, in a south-east direction, From that current up to 
10,000 ft. the alr was running in a southerly direction,,with nearly 
the sume velocity. The temperature was only 42° F. at 8,000 ft., 
and rapidly increased when nearing the earth, where it was 77°. 
The lower part of the northern current for 1,800 ft was limpid 
mr. At an immense height were floating strata of cothus, almost 
parallel. The landing took place after having rum 42 miles in only 
40 minutes, Several experiments on sound were made, and others 
will be made shortly. 


Tox additions to the Zoological Socety’s Gardens dming the 
last week include a Great Anteater (Myrmaophaga jubata) from 
the Argentine Republic, presented by Mr. J. Mendez; a 
Temminck’s £napper (Macroclemmys tom mtnchi), & North Ameri- 
can Tiionyx (Zrmyx ferex) and other Chelonia, presented by 
the Smithsonian Institution of Washington ; a Red Deer (Cervus 
dakus), Emopean, presented by Lord H. Russell; a Vervet 
Monkey (Ca copigitewr lalandn) from West Africa, presented by 
Commander J. H. Smith ; a Pig-tafled Monkey (Afacacus nemes- 
trinns) from Java, presented by Mr. J. E. Kincaid; a Griffon 
Vulture (Gyr fulvus), European, presented by Mr. S. Reid; a 
Stanley Crane (Züragéeryx. paradise from South Africa, pur- 
chased. , 
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SCIENTIFIC SERIALS 


THE current number of the Quarterly Sourual of Microscopic 
Science contains several articles of interest, most being condensed 
accounts of longer papers fiom British and foreign sources. The 
fir memoir is by Mr. Francis Darwin, entitled ‘‘ Contributions 
to the Anatomy of the Sympathetic Ganglia of the Bladder in 
their Relation to the Vascular System.” The anthor's object is 
to show that there is a reflex mechanism effected by peripheial 
ganglion cells, through which the coats of the arteries are placed 
under nervous control independent of the central nervous 
system ; so that the statement of Cohnhelm to the contrary in 
his '* New Researches on Inflammation” does not hold. “Mr. 
Darwin illustrates his views by two excellent pletes, which de- 
monatrate that in the bladder at least the ganglionic nerve fibre 


or fibres (for there anl generally two) which accompany each 
small artery, send b es which are partly distributed to the 
coats of the vessel, and are partly lost on its outer ing. 
— This paper is followed by a further réné of recent observe- 
tions on Gonidia by Mr. W. Archer, which com- 
mences with the adverse comments of Fries and J. Muller on 
iue ERA ea lay repe the relation bome by 
the gonidia to the lichen-thallus, and is followed by an abstract 
of the researches of Bornet in the same direction, but favourable 
to the ha gtd deena ad W. Hatchett Jackson proposes 
2 new method for preserving magenta-stained microscopic sections 
which he has found successful. Magenta a trianime, its 
triacid salts colourless, and nearly of them soluble in most 
preservative solutions, it was desirable to obtain a stable mon- 
acid salt and & suitable preservative fluid. These conditions are 
fulfilled by employing as the ing agent the monotannate of 
Magenta, and as the uid syrup, with 3 or 4 per 
cent. of calcium chloride. Specimens prepared and mounted by 
this method have been kept for more than m year, the sugar 
making them very trensparent.—A translation is given by Mr. 
Perceval Wright of part of Prof. Haeckel's ose all Ad 
Gastraea theory, the phylogenetic classification of the animal 
kingdom, and homology of the germ lamina, The gastraca 
theory, which is v i to one published shortly before it 
by Me, E. Ray Lankester, divides the animal kingdom into two 
ief divisions, the Protozoa and the Metazoa, the former of 
which never form germ lemine, never i 
canal, and j 
whilst the lattes deas 


e Zoophyta (or 
Coelenterata) and the Bilateria (or bilaterally symmetrical ani- 
mals),—The last article in the number is an account of Dr. 
Cunningham’s report on the microscopical examination of nir, 
from ents prosecuted at Calcutta, undertaken with the 
view of throwing light on the origin of cholera and other eastern 
epidemics, 


al of the Chemical Seciaty, April.—This part contains the 


following papers :—On the products of decompontion of castor 
oib No. L Sebacic add, by E Neuon. The author pepares 
the acid by mixing equal weig’ ts of castor oil and sodrum hydrate 


with sufficient water to form a pasty mass, and then heatmg this 
mass til it solidifies. The product thus obtained is quickly 
distilled in & cop fiask (200 ata ) the residue 
dissolved out of the flask by water, and the sebacic acid 
precipitated from the solution by aydróchiloriė acid, the precise 


method of precipitation bet according to the e to 
which the distillation has carried, The eu 
I kilog. of oil grving only about 50 grms. of the Analyses of 


numerous salts are given. —Action of benzyl chloride on laurel 


notice, by Donato 

Tommasi, The reaction is performed in presence of powdered 

xinc, and the chief uct appears to be toluene.—On,the action 

of trichloracetyl de amines I. Action upon anilme, 

by D. Tommasi and R. SE The result of the reaction is 
DS 

phenyl-trichloracetamide N | ono. This by teatmente with 


Cr v. n C,H, (NO,) 
fuming nitric acid yields a dinitro derivative N C,CLO 
H 


~—Isomeric terpenes and their derivatives Part III. On the 
essential oils of wormwood and citronella, by C. R. A. Wright. 
The author has studied the action of zinc chlorid and of thos. 
phorus pentasulphide upon absinthol and citrone ol; also the 
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E xphorus pentachloride and of bromine on this latter fana ie KO ETEDEAIS OK cee between LC 5 
btained 

S Cyrene c from absinthol and citronellol and 37) The ATENEA Gt en ot 


. and Mr. John Young, Hunfirian ; ip 
r od Sinkloga in Chehive by]. M. P 
ournal of the poscit, Bree hc ng iners, No 5.—The 

ipel original papers in this part are follo :—Ona 
method of testing short lengths of highly insulated in sub- 
marine cables, by Prof. Fleeming J F.R.S. ; On the me- 


servo and thi In summer tbe Society makes 
excursions to various p 1n Scotland, an account of the results 
of these excursions read at the meetings. The of 

novelty - 


i ublication j 
edge of the Scotch Cynipide, by Mr. P. Cameron, 
Astronomiske Nackrichten, Nos. 1,982, I, 
numbers is contained a J 


. of c ‘the paths of ight meteor, and he 


ee a ey 
The ephemeris for comet is added, gotng up to Aug. 1I. 
Reale Istituto Lombardo eli Sciense ¢ Lettere. Rendiconti: t. vii. 
Fasc. v.—In this number M. Celoris has alnote On the extremes 
, of tém Spiel Miles NADEL It appears 
z A emi Gada T he the several 
occurred 63 arch (rie) and 3 
ebruery, once in March (1 Shad onze in November (186) | 
“This raima lempara tures. occurred 62 times in July, 33 in 


Augus, I in Jung, ‘once in May (1 ). It is further observed 
tie is ls, gn an average, —9°'57 
te ‘between —2°8 and -17"4); while the maximum 


339. 

T a Mie: E oy The average number of these is 

found to be about 58 ; there was a minimum of 17 in 1872, and 

in the two years 1848 end 1858 the number rose to 85.— Prof. 
contributes 


sentiments, — Prof, Garvaglio 


Hinr - 
RATES oe 


of Archimedes to 
tion. —. copier eir oe ein pele ir esac ne eg wy pad 
contributes a paper On political economy of people and states. 
Annañ di Ckimica alla Medicina. Nor. 3 and 4, 
March and April, ee ee of “P. 


notice in these vesi on the com- 
gr hydrate ^a —One by Giovanni 
and of bismuth.—F, 


Ee a note on at 


r er- 
portation j N. Zuntz on the nature of the compound of carbonic 
oxide with hemoglobulm; Hnseman on antidotes for phenio 
—From the S'eurna de Pharmacolegiz two papers are trans- 
Died one oe CM ol arsenical M aides 
quency of phenol poisoning in land.—In physiology there . 
MM re oc rM i fas 
paper by G. Gallo on a new fact favouring heterogenesis. 
bs of Ee ace OR po er 


notice 
puedo ape cottages wi of tho eating arian oF 
yaio. o prin 
jpeactanhsy by Ay E» € reneis Tn Draper S 
has a paper on the efficacy of black alod of mer la 
cholera; Dr. Gimbert on the application of Hucalyttns gle- 
blus; Prof Binz on the action of bromide of op 
o L. Tassinari on the tzansfi of blood ; 


the animal 
Tee ds ase oa ihe oie sacer iple cca uana adis and 
jection of water end saline solutions into the veins in 
cholera, by Dr. Dujardin-Beaumets, 
. Gasetia Chimica Italiana, Fasciolo iii contains but two 
the first of which is by E. Paterno, On 
of cymene from camphor and from essence of tereben- 
was from cam i 


SIM Een ae are well mired in 
and then heated overa gas burner till 


from cam E qe ir A Ball a 
Cymene essence of terebenthene was pre Riban’s 
method, and the same salts of the sulph stu —The 


(under the direchon of Prof. L. Meyer) on 
j ramiatniler of this part ts occupied by abstracts fruta other 
ournals. - 


peas s principal papers in thu number of the 
jonin] ese an account òE N: M. Prjewslsky's 
of casera Mongalis, the present contribution 
to his travels in the southern confines of Mongolia from Dala-Noor 
to Ala-Shan ; On tho ee tie Dopo 
; and a continuation of the paper on 
few Guinea, | 








SOCIETIES AND ACADEMIES 
Loxpon e 

- Geological Society ae 27.—John .Evans, F. RS., pre- 
slant, in the chair, — communications were 


—On the lest M the Gina period in North Britain, by 
phenomena of Sco the three fallowing —(1) The 
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early glaciation by land-ice (maximum effects of glaciation). 
2) The iod of Glacial marine beds containing remains of 
aiena, tien mort of tha comity Wak aed Ip s 
sea, (3) The time of the late glaci the pecial súbject ofthe 
paper. After in opposition to the hypothesis 
of a great polar ice-cap, the anthor described this last perlod as 
one not of mere local g bat as characterised by & return of 
a great icefheet over nearly the whole of Scotland and Ireland ; 
but he stated that this ice-sheet qas probably neither so thick, so 
extensive, nor so enduring es that of the first period of glaciation, 
which cleared away everything m the shape of superficial de- 
posits, down to the hard rock. He believed, however, that in 
the last period the mountains of Scotland and Wales, as well as 
the Penine range and the rest of the north of England as far as 
Derby, were covered with thick ice, which m most parts reached 
down to the sea, and that extensive snow-beds prevailed over 
the rest of England. In the summer months the melting of these 
would give rise to streams of muddy water, and produce the 
superficial deposits of brick-earth, warp, and loess; whilst when 
the currents were stronger, perhaps from the thaw being unusually 
rapid, deposits of gravel would be formed. This second ice- 
she would wally become less and break up into valley- 
giacieis, which in their retreat would leave kaims and eakers 
at low levels, and moraines in the mountain-glens, During 
this time no new great su of the country took place ; 
and the lest great modifications of the surface were i 
MA eae NN Ba viag bre dene ly IMG imn, 
laciers. —Notes on the U Engadine and the Italian valleys of 
onte Rosa, and their tion to the glacier-erosion theory of 
lake-besins, by the Rev. T. G. Bonney. The author stated that 
he had examined (1) the small lakes on the scmmit of the 
Beining Pass, These were mtuated in & positon very favour- 
&ble to glacier-erosion, and he thought might be attributed to 
thatcause. (2) The lakes on thou part of the Maloys Pass. 
"These lay in three rock-besins, and at first sight seemed favour- 
nble to the glacier-erosion theory; but futher examination 
showed that they were in no way connected with the Glacial 
system of the hbourhood, and were probably Pregiecial. 
(3) The Val Bregaglia to the Lake of Como. The presence of 
bairiers in the valley, its frequent V-Hke form, and the sgns of 
Glacial action to near the present level of the stream, seemed to 
indicate that the glacier had had but slight erosive power. (4) 
The Como arm of thelake, It was shown that the glacier, which 
was supposed to have excavated the lake, had passed over the 
ildge of Nagelflahe and Molasse that encloses it, and had not 
been able to grind away its remarkably sharp crest. (5) Similar 
evidence was uced with regard to the Lake of (6) 
The Italian valleys east of Monte Rosa. These wero shown to 
offer difficulties precisely similar to those of thee Val Bregaglia. 
The author therefore that these cases showed how super- 
ficial the action of the glaciers had been ; and that they must 
have been wholly inadequate to excavate the greater lake-basins, 
since no ap reacts this form, no U-like trough, was found in 
the valleys which the glaciers had flowed on their way to 
the lakes. As then the pri features of the district appeared 
to be Preglacial, he conten that disturbances of beds of the 
valleys lines transverse to their direction were more likely 
to have uced the lakes, . 


Zoological Society, June a2. —Arthur Grote in the chair. — 


at mine Bf the annals met within th vty of Kashgar,- - 


An extract was read írom a letter recei 
Ramsay, relating to a living cassowary (Casuarius anstralis), 
which he wae Di ing to send to the Soctety’s collection.— 


Prof. Owen, F.R.S., read the fifth of his series of memoirs 
on the *' Osteology of the iele.” This portion contained 


a general account of the osseous structure of the — 
Lieut. -CoL H. Irby exhibited specimens of ap y a new 
species of raven, which he had lately obtained in the vici 

of Tangier, Morocco, and which he was intending to describe 
under tha name of Corvus tingitanus. —À communication was 
read from the Rev. O. P. Cam on some new species of 
the Arachnidean family of Drassides, from various ities, — 
A communication was read from Dr. E. Grube, containing d 
saiptons of new Annulatz collected by Mr. E. W. H. Holds- 
worth on the coasts of Ceylon.—A commnniceHon was read 
from Mr. W. Nation on the habits of Spermophsla simplex, as 
observed in the vicinity of Lis, —A. communication was read 
from A G. Butler comtainmg a of the butterflies of Costa 
Rica, with descriptions of new spgries. 


Chemical Society, June 4.—Proft Odling, F.R.S., pre- 
sident, in the chair.—The following papers were read :—1. 
Dendritic spots in , by H. Adrian. These he finds to 
consist of sulphide of copper, formed from particles of gun metal, 
derived from the machinery employed in manufacturing the paper ; 
they are far more usually found in common paper than ın the 
better clames. 2. The acidity of normal urine, by J. Resch, 
M.A. 3 On a simple method of estimating urea in urine, by 
Dr. Russell and Mr. West. The apparatus employed for this 
parpose was erliibited, end € ahes] eredi: given by Mr. 

est. 4. On ipomæic acid, by E. Neison and J. Bayne. This 
acid, prepared by the action of nitric acid on jalapin, the authors 
find to be identical with sebacic acid. 5. On certain com ds 
of albumin with the acids, by G. S. Johnson. 6. On salp ide of 
acetyl, and 7. On a new method o. toluene : both by 
Dr. D. Tommasi, 8. Note oa New Dani Kauri gum, by 
M. M. P. Muir. 


Royal Horticultural Society, May 27.—Scienhc Com. 
mittee. —R. M'Lachlan, F.L.S., in the chair.—The Rev. M. J. 
Berkeley remarked with to the Threed Blight of the tea 
in Assam :—" I have exammed' the thread blight in com- 
perm Mr. Broome. We could find not the slightest trace 
of fruit, and therefore we are unable to say to what genus itx 

ect state bel Tt secas to. vor adis y ove: lants 
ing to very different natural orders. 7 The leaves of An- 
drackue trsfoliate, a plant which it also attacks, aie very much 
damaged by minute lichens to the genus S¥riet/a, In 
one perfect asci were with minute sausage-shaped 
sporidia, in the other only stylospores were found, but of a very 
peculiar character. They were staff-ahaped, hollowed out on 
either side, septate, and seated en very long pedicel&" Mi. 
Berkeley also placed before the committee a curious fi from 
New Jersey, which affects Cupressus thupoides, Mr. J. B. Ells, 
who sent it remarks, ‘It from the same matrix 
yearly, generally at the extremities of the bianches, which it 
causes to swell and branch in a brush-hke or digitate manner.” 
It appeared to agree with Zbdisowa except in possessing no gela- 
tinous investment, and would appear to constitute a new genus. — 
Mr. M'Lachlen remarked, with reference to the Zermes exhibited 
at the last m from the wood of Zanubar copal ( 7rachylo- 
bmm), that he ascertained that it did not belong to the sub- 
genus Lidermes, but to Ca/oferswer, It seems to be an undesciibed 
allied to Ca/otersies solidus Hagen, but differing shghtly. 
origina orality for tial fpecies Is unknown. Hagen, 1n his 
of the y of having seen two specimens 
of C. is, & species from tral and South America, inclosed 
in copal It would not be expected to find an American species 
under these conditions, and the individuals in question may 
sibly have been the same as thoes from Kew. In the south of 
France two small indigenous species (one belonging to Ca/o- 
termes) do considerable damage, and a small North Amencan 
ite joes) had at one time estnblished itself in 
€ hot- 


houses of the of Schonbrum, at Vienna, princi- 
pally infesting the in which plants were growing.—Mr. 
Andrew Murray sent a note on the section of a stem of Macro- 


samia spiralis, exhibited at the last meeting, and which was com- 
pletely riddled by the borings of a weevil, described by Mr. Pascoe 
under the name of Tranes tsfernates.—Prof, Thiselton Dyer read 
the following extract from a letter addressed by Mr. W. H. Tillett 
to Dr. Hooker :—‘‘ April 26,.—Philodendron selloum 1s now in 
bloom again Last night I fancied it was emitting heat, and in 
testing with a thermometer found it was so. e heat In the 
house was 58° F., and the thermometer rose at once to 68° F. 
I have tested it again this evening, and the thermometer mses 
from 58° F. to 74° F. April 27.—Testing the Philodendron lost 

idea Mass above the temperature of the house. 


house was 56°, the flower—one newly opened—91*."— 
Dr. Voelcker thought the commuttee would like te know the 
results of his i tion of the soil of a London square in 


which Messrs. Veitch had twice planted planes, which im each 
caso had died. He fo on ining the clear watery solution 
from treating the soil with distilled water, that the sofl contained 
one-tenth cent. of common salt and two-tenths per cent. of 
nitrates. Now it was obvious that this was really a conmdciable 
quantity, when it was considered that one-tenth per cent. of 
common salt would amount to a ton mixed with 6 m. of soil over 
an acre. He might say parenthetically that whenever the amount 
of chlorine in soil reached anything like an appreciable quantity, 
it exercised an injurious influence. 

General Meetmg.—Henry Webb in the chair.—Jhe Rev 
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PLATEAU ON SOAP-BUBBLES 
Statique exptrismentals et théorique des Liguides soumis 
aux seules Forces moltculaires. Par J. Plateau, Pro- 
patie à l'Université de Gand, &c. (Paris, Gauthier- 

Villars ; London, Trübner & Co.; Gand et Leipzig, 

F. Clemm. 1873) 

N an Etruscan vase in the Louvre figures ot children 

are seen blowing bubbles. Those children probably 
enjoyed their occupation just as modern children 
do. Our admiration of the beautiful and delicate 
forms, growing and developing themselves, the feeling 
that it is our breath which is turning dirty soap- 
suds into spheres of splendour, the fear lest by an 
irreverent touch we may cause the gorgeous vision to 
vanish with a sputter of soapy water in our eyes, our wist- 
ful gare as we watch the perfected bubble when it sails 
away from the pipe’s mouth to join, somewhere in the 
sky, all the other beautiful things that have vanished be 
fore it, assure us that, whatever our nominal age may be- 
we are of the same family as those Etruscan children. 

Here, for instance, we have a book, in two volumes, 
octavo, written by a ‘distinguished man of science, and 
occupied for the most part with the theory and practice of 
bubble-blowing. Can the poetry of bubbles survive this? 
Will not the lovely visions which have floated before the 
eyes of untold generations collapse at the rude touch of 
Science, and “ yield their place to cold material laws”? 
No, we need go no further than this book and its author 
to learn that the beauty and mystery of natural pheno- 
mena may make such an impression on a fresh and open 
mind that no physical obstacle can ever check the course 
of thought and study which it has once called forth. 

M. Plateau in all his researches seems to have selected 
for his study those phenomena which ibit some re- 
markable beauty of form or colour." In the zeal with 
which he devoted himself to the investigation of the laws 
of the subjective impressions of colour, he exposed his 
eyes to an excess of light, and has ever since been blind. 
But in spite of this great loss he has continued for many 
years to carry on experiments such as those described 
in this book, on the forms of liquid masses and films, 
which he himself can never either see or handle, but from 
which he gathers the materials of science as they are 
furnished to him by the hands, eyes, and minds of de- 
voted friends, 

So perfect has been the co-operation with which these 
experiments have been carried out, that there is hardly a 
single expression in the book to indicate that the measures 
which he took and the colours with which he was charmed 
were observed by him, not in the ordinary way, but 
through the mediation of other persons. 

Which, now, is the more poetital idea—the Etruscan 
boy blowing bubbles for himself, or the blind man of 
science teaching his friends how to blow them, and mak- 
ing out by a tédious process of question and answer the 
conditions of the forms and tints which be can never 
see? 

But we must now attempt to éollow our author as he 
passes from phenomena to leas, from experiment to 
theory. 

Vor. x.—No. 242 


The surface which forms the boundary between a liquid 
and its vapour is the seat of phenomena on the careful 
study of which depends much of our future progress in 
the knowledge of the constitution of bodies, To take 
the simplest case, that of a liquid, say water, placed in a 
vessel which it does not fill, but which contains nothing 
else. The water lies at the bottom of the vessel, and the 
upper part, originally empty, becomes rapidly filled with 
the vapour of water. The temperature and the pressure— 
the quantities on which the thermal and statical relations 
of any body to external bodies depend—are the same for 
the water and its vapour, but the energy of & milligramme 
of the vapour greatly exceeds that of a milligramme of 
the water. Hence the energy of a milligramme of water- 
substance is much greater when it happens to be in the 
upper part of ‘the vessel in the state of vapour, than 
when it happens to be in the lower part of the vessel in 
the state of water. 

Now we find by experiment that there is no difference 
between the phenomena in one part of the liquid and 
those in another. part except in a region close to the 
surface and not more than a thousandth or perhaps a 
millionth ofa millimetre thick, In the vapour also, every- 
thing is the same, except perhaps in a very thin stratum 
close to the surface. The change in the value of the 
energy takes place in the very narrow region between 
water and vapour. Hence the energy of a milligramme 
of water is the same all through the mass of the water 
except in a thin stratum close to the surface, where 
it is somewhat greater ; and the energy of a milligramme 
of vapour is the same all through the mass of vapour 
except close to the surface, where it is probably less, 

The whole energy of the water is therefore, in the 
first place, that due to so many milligrammes of water; 
but besides this, since the water close to the surface has 
an excess of energy, a correction, depending on this 
excess, must be added. Thus we have, besides the energy 
of the water reckoned per milligramme, an additional 
energy to be reckoned per square millimetre of surface. 

The energy of the vapour may be calculated in the 
same way at so much per milligramme, with a deduction 
of so much per square millimetre of surface. The quantity 
of vapour, however, which lies within the region in which 
the energy is beginning to change its value is so small 
that this deduction per square millimetre is Always much 
smaller than the addition which has to be made on 
account of the liquid. Hence the whole energy of the 
system may be divided into three parts, one proportional 
to the mass of liquid, one to the mass of vapour, and the 
third proportional to the area of the surface which sepa- 
rates the liquid from the vapour. 

If the system is displaced by an external agent in such 
a way that the area of the surface of the liquid isincreased, 
the energy of the system is increased, and the only source 
of this increase of energy is the work done by the external 
agent. There is therefore a resistance to any motion 
which causes the extension of the surface of a liquid. 

On the other hand, if the liquid moves in such a way 
that its surface diminishes, the energy of the system 
diminishes, and the diminution of energy appears in the 
form of work done on the external agent which allows the 
surface to diminish, Nowa surface which tends to di- 
minish in area, and which thus tends to draw together 
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any solid framework which forms its boundary, is said to 
have surface-tension. Surface-tension is measured by the 
"force acting on one millimetre of the boundary edge. In 
the case of water at 20° C. the tension is, according to 


f .- M. Quincke, a force of 8'253 milligrammes weight per 


millimetre. 

M. Plateau hardly enters into the theoretical deductlon 
of the surface-tension from hypotheses respecting the con- 
stitution of bodies. We have therefore thought it desirable 
to point out how the fact of surface-tension may be 
deduced from the known fact that there is a difference in 
energy between a liquid and its vapour, combined with the 
hypothesis, that as a milligramme of the substance passes 
from the state of a liquid within the liquid mass, to that 


. ofa-vapour outside it, the change of its energy takes 


place, not instantaneously, but in a continuous manner. 
M. van der Waals, whose academic,thesis, “Over de 
Continuiteit van den Gas- en Vloelstoftoestand,** is a most 
valuable contribution to molecular physics, has attempted 
to calculate approximately the thickness of the stratum 
within which this continuous change of energy is ac- 
complished, and finds it for water about o'o000003 


' Whatever we may think of these calculations, it is at 

- least manifest that the onlyspath in which we may hope to 
arrive at a knowledge of the size of the molecules of 
ordinary matter is to be traced among those phenomena 
which come into prominence when the dimensions of 
bodies are greatly reduced, as in the superficial layer of a 
liquid. I ] 

Tout it is in the experimental investigation of the effects 
of surface-tension on the form of the surface of a liquid 
that the value of M. Plateau’s book is to be found He 
uses two distinct methods. In the first he prepares a 
“mixture of alcohol and water which has the same density 
as olive oil, then introducing some oil into the mixture 
and waiting till it has, by absorption of à small portion 
of alcohol into itself, become accommodated to its posi- 
tion, he obtains a mass of oil no longer under the action 
of gravity, but subject only to the surface-tension of its 
boundary. Its form is therefore, when undisturbed, 
spherical, but by means of rings, disks, &c., of iron, he 
draws out or compresses his mass of oil into a number 
of different figures, the equilibrium and stability of which 
are here investigated, both experimentally and theoreti- 

The other method is the old one of blowing soap. 
bubbles. M. Plateau, however, has improved the art, first 
by finding out the best kind of soap and the best propor- 
tion of water, and then by mixing his soapy water with 
glycerine. Bubbles formed of this liquid will lagt for 
hours, and even days. 

By forming a frame of iron wire and dipping it into 

^this liquid he forms a film, the figure of which is 
that of the surface of minimum area which has the 

frame for its boundary. ‘This is the case when the 

sir is free on both sides of the film. If, however, the 

portions of air on the two sides of the film are not in con- 

tinuous communication, the film is no longer the surface 

' of absolute minimum area, but the surface which, with 
the given boundary, and inclosing a given volume, has a 

"M. Plateau has gone at great length into the interesting 

* Leiden, A. W. Sijthoff, 875. 
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but difficult question of the conditions of the persistence 
of liquid films. He shows that the surface of certain 
liquids has a species of viscosity distinct from the inte- 
riar viscosity of the mass, This surface-viscosity is very 
remarkable in a solution of saponine. There can be 
no doubt that a property of this kind plays an important 
part in determining the pergistence or collapse of liquid 
films,. M. Plateau, however, considers that one of the 
agents of destruction is the surface-tension, and that the 
persistence mainly depends on the degree in which the 
surface-viscosity counteracts the surface-tension. It is 
plain, however, that it is rather the inequality of the 
surface-tension than the surface-tension itself which acts ` 
as a destroying force. ^ 

Ithas not yet been experimentally ascertained whether 
the tension varies according to the thickness of the film. 
The variation of tension is certainly insensible in thgse 
cases which have been observed, 

If, as the theory seems to indicate, the tension di- 
minishes when the thickness of the film diminishes, the 
film must be unstable, and its actual persistence would 
beunaccountable. On the other hand, the theory has not 
as yet been able to account for the tension increasing 
as tbe thickness diminishes. 

One of the most remarkable phenomena of liquid films 
is undoubtedly the formation of the black spots, which 
were described in 1672 by Hooke, under the name of 
holes. 

Fusinieri has given a very exact account of this pheno- 
menon as he observed it ip a vertical film protected from 
currents of air, As the film becomes thinner, owing to 
the gradual descent of the liquid of which it is formed, 
certain portions become thinner than the rest, and begin 
to show the colours of thin plates. These little spots of 
colour immediately begin to ascend, dragging after them 
a sort of train like the tail of a tadpole. These tadpoles, 
as Fusinieri calls them, soon begin to accumulate near 
the top of £he film, and to range themselves in horizontal 
bands accordińg to their colours, those which have the 
colour corresponding to the smallest thickness ascending 
highest. , 

In this way the coloms become arranged in horizontal 
bands in beautiful gradation, exhibiting all the colours of 
Newton's scale. When the frame of the film is made to 
oscillate, thege bands oscillate like the strata formed by 
a series of liquids of different densities. This shows that 
the film is subject to dynamical conditions similar to those 
of such a liquid system. The liquid is subject to the con- 
dition that the volume of each portion of it is invariable, 
and the motion arises from the fact that by the descent 
of the denser portions (which is necessarily accompanied 
by the rise of the rarer portions) the gravitational potential 
energy of the system is diminished. In the case of the 
film, the condition which determines that the descent of 
the thicker portions shall entail the rise of the thinner 
portions must be that each portion of the film offers a 
special resistance to an increase or diminution of area 
This resistance probably forms a large part of the super- 
ficial viscosity investigated by M. Plateau which retards 
the motion of his magnetic needle, and evidently is far 
greater than the viscosity of figure, in virtue of which the 
film resists a shearing mation, 

- The coloured bands 
the film, presenting at 


y descend from the top of 
a continuous gradation of 
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colour, but soon a remarkable black, or nearly black, band 
begins to form at the top of the film, and gradually to ex- 
tend itself downwards. The lower boundary of this black 
band is sharply defined. There is not a continuous gra- 
dation of colour according to the arrangement in Newton’s 
table, buf the black appears in immediate contact with 
the white or even the yellow of the first order, and M. 
Fusinieri has even observed it in contact with bands of 
the third order. 

Nothing can show more distinctly that there is some 
remarkable change in the physical properties of the film, 
when it is of a thickness somewhat greater than that of the 
black portion. And in fact the black part of the film is 
in many other respects different from the rest, It is easy, 
as Leidenfrost tells us, to pass a solid point through the 
thicker part of the film, and to withdraw it, without 
b@rsting the film, butif anything touches the black part, 
the film is shattered at once. The black portion does not 
appear to possess the mobility which is so apparent in 
the coloured parts. It behaves more like a brittle solid, 
such as a Prince Ruperts drop, than a fluid. Its edges 
are often very irregular, and when the curvature of the 
film 1s made to vary, the black portions sometimes seem 
to resist the change, so that their surface has no longer 
the same continuous curvature as the rest of the bubble. 
We have thus numerous indications of the great assistance 
which molecular science is likely to derive from the study 
of liquid films of extreme tenuity. 

We have no time or inclination to discuss M. Plateau’s 
work in a critical spirit. The directions for making the 
experiments are very precise, and if sometimes they 
appear tedious on account of repetitions, we must re- 
member that it is by words, and words alone, that the 
author can learn the details of the experiment which 
he is performing by means of the hands of his friends, 
and that the repetition of phrases must in his case 
take the place of the ordinary routine of a careful 
experimenter. The description of the zgsults of mathe- 
matical investigation, which is a most’ difficult but at 
the same time most useful species of literary composition, 
is a notable feature of this book, and could hardly be better 
done. The mathematical researches of Lindelof, Lamarle, 
Scherk, Riemann, &c., on surfaces of minimum area, 
deserve to be known to others besides professed mathe- 
maticians, and M. Plateau deserves our thanks for giving 
us an intelligible account of them, and stil more for 
showing us how to make them visible with his improved 
soap-suds. 

In the speculative part of the book, where the author 
treats of the causes of the phenomena, there is of course 
more room for improvement, as there always must be 
when a physicist is pushing his way into the unknown 
regions of molecular science. In such matters everything 
human, at least in our century, must be very imperfect, 
but for the same reason any real progress, however small, 
is of the greater value. J. CLERK MAX WELL 








HINTQIV.S PRACTICAL PHYSIOLOGY 
Physiology for Practical Use. By various writers. Edited 
by James Hinton. 2 vols. (Henry S. King & Co.) 
TAS work consists of a series of independent essays 
by different writers, on points in physiology which 
aye likely to prove Interesjing and instructive to the 
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general public. No attempt is made to give more than 
the best known facts of the science, together with the 
most approved theories by which they are, at the present 
day, connected. The thoroughness of the knowledge of 
the authors, the largeness of the view they take of the 
subject, and the easiness of the style they adopt add 
greatly to the interest of the book. 

Those who are accustomed to regard the living body as 
an arrangement of organs which is quite peculiar and 
whose mechanism is altogether inexplicable upon the 
ordinary principles of mechanics and chemistry, will, 
after having carefully studied this work, be convinced 
how subject it is to the same influences that affect the 
inanimate world, and that in fact it 1s nothing more thana 
very complex machine, with the detailed mechanism of 
which we are daily becoming more and more acquainted. 
There are peculiarities however in the living frame which 
fail to be represented in working out the analogy with the 
steam engine. “ The latter, after being constructed, daily 
wastes. Every day it becomes worse, for each stroke of 
its piston, to say nothing of the motion of its other parts, 
implies a waste of the piston itself, and of the cylinder in 
which it is inclosed, and in which it works, Now when 
we get these out of order, the whole machine has to be 
stopped, that the engineer fnay repair the deteriorated 
portions.” Such is not the case in the living body, which 
differs from any machine yet constructed in that it is 
“constantly working, constantly wasting, and constantly 
repairing tts own deficiencies” This is a most important 
difference between the two engines; and it is almost 
certain, that as our knowledge of machine-construction in- 
creases, but little improvement will ever be made in this 
direction, on account of the nature of the materials cm- 
ployed, so that the difference will not be diminished. The 
cell of a Daniel's battery may be instanced as an example 
of an engine in which a partial repair of its structure is 
continually being effected, for by the gradual solution of 
the crystals of sulphate of copper that are always placcd 
in one of the compartments, the power of the battery, 
and therefore the constancy of the current it developes 
is rendered more perfect. 

There is an excellent chapter on alcohol, in which the 
principle of its action is most clearly explained. The 
author prefaces his subject by clearly stating his views on 
its social relations. For instance, he remarks :—“We 
are not in the ranks of those who would remove the tax 
on spirits, a tax whereby the poor as well as the rich are 
made to contribute to the expenses of Government, by 
paying a price above its production-cost for an article of 
luxury ; and very far are we from siding with those who 
musinterpret the liberty of the subject—we mean the right 
of any man to wrong his neighbour, to sell bim fictitious 
goods—poison, perchance for food.” . .. “We are not 
abstainers ourselves, and we are not about to advocate 
teetotalism under the banner of physiological instruc- 
tion." 

There -is & paragraph which quite represents the gener- 
ally accepted doctrine of therelation of mental activity to 
work done, but to which we think all physiologists ought 
now-a-days to take exception. It is remarked that 
“ energy, the manifestation of power, or the conversion of 
force into action, involves no expenditure of life or loss of 


power. Thinking or lifting a weight is but a function of 
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tissues provided to issue thoughts or actions. The tissues 
do not suffer by reason of thelr employment, so long as 
their nutrition is maintained. Brain and muscle can be 
very fairly likened to machinery.” From this it is evident 
that the author considers that both mental and muscular 
activity involve a consumption of nutriment material ac- 
cording to their amount. Of muscular action this is no 
doubt correct, for the amount of work performed can be 
measured by foot-pounds without difficulty ; but as it is 
inconceivable that we should be able to say that one pound 
falling through one foot is equivalent to so much thought, 
or so much of an argument, not because of the difficulty 
in measuring, but because of the total absence of relation 
between the one and the other; so it is necessary to 
- believe that thought is not a mode of motion, is 
not capable of being correlated with the other physical 
forces, and does not involve the consufnption of nutrient 
fluid. Ifthe brains of different individuals are compared 
to running streams, in which the waters exhibit different 
degrees of clearness, as brains give evidences of differ- 
ences in quality, their thoughts may be compared to the 
reflections of surrounding objects on the surfaces of the 
streams, different in intensity according to the clearness 
of the water or the quality of the brain cells. Upon this 
. analogy it is evident that the relative intensity of different 
reflections is not dependent at all on the stream itself, but 
‘on the illuminating power of the objects reflected ; in like 
manner we cannot conceive that the amount of nerve tissue 
disintegrated by the greatest minds at the time that they 
are evolving their mightiest thoughts is in excess of that 
which is wasted during the same time by the most 
commonplace member of every community. "Thought is 
as intimately connected with the reception of external im- 
pressions by the healthy human brain as reflections from 
water are with the illumination of the surrounding 
objects ; they are involuntary when cause for their deve- 
lopment is present. 

The chapters on headache and on sleep are amongst 
those which show how backward is our knowledge of 
some of the simplest of the phenomena of life. We may 
be able to recognise that * sick headache" and nightmare 
have something to do with the presence of indigestible 
matter in the stomacb, but as to the true relation between 
the two we are still completely in the dark. In speaking of 

* taking cold” the author tells us that “cold contracts al- 
most all substances, and when the skin is exposed to its in- 
fluence the contraction becomes visible to the eye, and the 
appearance it presents is called gvose-shin, from its resem- 
blance to the natural condition of the skin of the goose.” 
This will, we fear, mislead those readers who are pure 
physicists as to what is the index of expansion of skin 
for heat, the fact being that the cold, by stimulating the 
_ small arteries of the corium, causes them to contract, and 
* so prevents the blood from entering its substance, which 
gives it the shrunken, plucked-bird-like appearance that 
it presents. We are told also that “no danger need ever 
be apprehended from the application of cold water. . . 
to the naked body, if it be made immediately after re- 
maining some time exposed to a high temperature.” With 
this it is difficult to agree, for the epistaxis, or nose-bleed- 
ing, which sometimes occurs on entering the cold plunge 
. of the Turkish bath shows that the blood-pressure is 
thereby suddenly augmented to a degree which cannot 


but bedangerous in some cases, especially when the walls 
of the arterial system are not as strong as they might 
be. 

In conclusion we strongly recommend this work to non- 
professional readers, from the lucid and logical manner in 
which the physiological problems of everydaf life are 
stated. The public cannot bt too forcibly impressed with 
the importance of removing causes rather than combat- 
ing effects by direct means, and on these points the 
authors lay considerable stress. The principles of such 
subjects as ventilation and gymnastics cannot be too fre- 
quently taught, and when expounded by writers so capa- 
ble as those of the work before us they are doubly 
impressive. 








OUR BOOK SHELF 


Annual Record of Science and Industry for 1873 
Edited by Spencer F. Baird, with the assistance of 
eminent men of Science.—(New York: Harper and 

' Brothers, 1874.) 


The Year Book of Facts in Scieuca and Art: exhibiting 
ths most important discoveries of the cá year. By 
John Timbs.—(London : Lockwood and Co., 1874.) 


THESE books, like M. idet. “L'Année ncietiague® 
give a fair general idea of the progress of Sclence and 
the mechanical arts during the year, They are scarcely 
sufficiently comprehensive and exact for the man of 
Science, but are decidedly useful for the ordinary well- 
educated reader, who takes an interest in the discoveries 
of Science. Mr. Baird’s book is Deer something more 
than this: it is carefully arrang aad enters fnr detail 
in most cases ; asap a “General Summary 
of Scientific Pro ? of somewhat more than a hun- 
dred From thi biu wir e eel aie: 
were discovered d Nim last “Sop 

the 134th in o starting from “ Cerea which 
was vered in 180r. here che mer seen cutie 
last year, threegof them new ones ; five out of the seven 
were first seen in Marseilles les. by those indefatigable ob- 
servers, Stephan, C In Physics there 
appears to have been no scovery of any particular note, 
In Chemi the copper-rinc couple of Dr. Gladstone 
and Mr. Tribe, and its results are described as among the 
most interesting work of the year. Further on we find an: 
account of the cruise of the C; er, and favourable 
mention of Sir William Thomson’s suggestions that’ 
steel pianoforte-wire should be used for a sounding Ime 
in place of the usual hempen cord, which offers far 
resistance, and requires a heavy weight at the bottom. 
Under the head of “Mechanics and Engin 
find some interesting statistics of American famine: 
eo ene of pig-iron in the United States is esti- 

(for 1873) at 2,406,637 gross tons. The total 
number of furnaces is 636, and their estimated capacity 
4,371,277 net tons. There are eight Bessemer works in 
the country, with a total capacity of 170,000 tons. The 
great Hoosac tunnel, 4 miles long, was completed 
the year. In Timbs’ "Year Book” we find too many 
evidences of careless compilation, and great want of 
method in the different subjects. We read, 
* Dr. Odling, President of the Chemical Society, read a 

On tbe preparation of the Standard Trial plates to 

used in the composition of the coinage :'"— 

the paper was by Mr. Roberts, not Dr. Odling. Among 
FE rm chemical subjects, we find * Sunlight for the 
sick" “T t pager,” and “Opium-smo in 
New York? dt de unfortunate also* O dins 
journals are so often made to guarantee scientific facts. 





Sune 18, 1874] . NATURE 123 
The Jiusirated London News ia quoted, and the Hamp- ‘Tho Germans and Physical Axioms 
shire Telegraph is made to paraphrase the Philosophical | arrnovan the d srivri origin of the fundamental ples 


Magasine. . 


Reprint of Boddaerfs Table des Planches Enlwminces 
d'Histoire Naturelle. Edited by W. B. Tegetmeier, 
F.ZS. ~ 

Mr. has done a service to ornithology by 

increasing the facilities for precise avian nomenclature, in 

reprin with an accuraéy in which does 
him much credit, a catalogue comp by Dr Boddaert, 
printed in 1783, which contains the names of a large 
number of birds, given on the then novel binomial system 
of Linnseus. The original work is extremely scarce, only 

i ing known in the United Kingdom ; and as 

to be laid on priority in naming, a 

blished so soon after the tenth edition of the 

“ Systema Nature” ought to be available to all working 


ornithologists. 








. LETTERS TO THE EDITOR 


[154 Editer oe nA keld Hessel) eee ote quini rt 
by his correspondents. e node is taken of anomymeur 
communications] 
; Molecular Motion 
r In Prof. Maxwell's communication, NATURE, vol. vii, p. 537, on 


this subject, he assumesthat if s; t then 
of a particnlar kind in a given 


w gire rise to a given set 
may assumo that if 


i then aoe tie arerage al tio 
numbers in each direction is maintained, it does not follow that 


the numbers of 
are direcdy restored from the particles having the velocities 


case of an equilibrium of trade, the average course of exchange 


to a given country is at par; bat we cannot there- 
assume that the same is the case relatively to any 


. Myim- 
pression is that the whole subject is still somewhat beyond the 
mathematical reasoning, and is still open to expe- 

F. GUTHRIE 


This question is treated at length in my paper On the dyna- 
theory of gases (Phil Trans, 1866). yi is thare shown 
if the average courso of exchange is in a cycle from A to B, 
B to C, C to A, an equal reason may be why it shonld be 
A to C, C to B, B to A, and 
e is at par between each 
For a far more elaborate treatment of 
the subject pot Guthrie is referred to the papers of Prof. Ladwig 
the Vienna Transactions since 1868. I fear we 
px at hho uon lor ra a Ae 
are able to count the molecules in a given spece, to observe their 
these millions of times in a 
pecond,—J. Crank MAXWELL. Aot s 
P 


Kan the first and most assiduous students 

of Newton’s ; from which he derived the nebuler 

h is subsequently developed by Laplace, thus delivers 
respecting the matter under on :— 


world, the quan- 
;’ or, that ‘in all communica: 
reaction must always be ' In 


both-of these, not only 1s the seressuty, and therefore origin 
à priori clear. And soit is with to the other proposi- 
tions of the of Natural .’—" Critique of 


Pure Reasons’ Bohn’s edition, pego II of troduction :— 
This is explicit and incontrovertible. Yet those with whom 
precedents are amnipo tet my ni id that, since Kaht imi pre- 


eminent as a, mea ey as a ph his 
dexiecrinces suat fall ore the contrari of such a man as 
Prof. Tait. Read then, the declaration of Helmholz :— 


“In mathematics the general ons which, under the 
name of axioms, stand at the h the reasoning, are so few 
io aumbet; so comprehensive, end so, ee a pee that 
no proof whatever js needed for them. Let me remind you that 
the whole of algebra and arithmetic is developed ont of the 
thee axioms— . 

‘Things which are equal to the same things are equal to 
one another.’ 


‘If equals be added to equals, the wholes are equal.’ 
‘If unequals be added to equals, the wholes are unequal.’ 
“ And the axioms of and surAawics are not more 
numerous. The sciences wo have named are d out of 
these few axioms by a continual process of deduction them 
in more and more complicated cases.” —Lecture ‘‘ On the Rela- 
ton of Natural Science to General Science.” 
Of course neither of these attestations is elucidatory, but they 
rid udis Germany, at least, the axiomatic nature 
pani principles is beyond controversy. 
aterbury, Conn, U.S. : CEAS. G. Root 





The Long Peruvian Skull 


A KIND has called my attention to a communi» 
cation from Dr. iel Wilson, of Toronto, in NATURE, vol. x. 
P. to which my friend considers it incumbent upon me to 
reply. The communication in question has now reached me, 
although so late, but I can hardly regard it as ing any 
answer, since J am quite satisfied my irlend Dr. in it 
answers himself. As to his logical ents, based upon Prof. 
Wyman's , that in Dr. Wilson's estimation she skulls 
are nateral they are symsmetrrcal, no one can doubt that 
Dr. Wilson is fully ted with the want of symmetry ina 
large number of cranta of all races, Of this it was scarcely 
needful foc Dr. Wilson to reassure us. 

Bat in reply to the real question at issue, had the ancient 
Peruvians ocephalic or long skulls, as well as - 
phalic, or short akulls? This question I must regard as fully 
solved, and I look upon it that craniologists conmder this race to 
be brachycephalic. How is it, then, that Dr. Wilson, who has 
paid great attention to the study of craniology, maintains that 
there were among the ancient Peruvians two distinct types, a 
dolich c and a brach halic section? A reference 
to his '* ortic Man,” the two editions of which lie be- 
fore me on the table, will suffice to indicate the source 
of error. I wil refer to the figures which are me- 
quivocal. In the first edition of this work, Dr. Wilson 
gives, Fig. 59, p. 240, vol i1, the wood-cut of a Peruvian doli- 
Rai tall as an instance of the long skull type natural 
to the ancient Peruviuns At p.242 he gives, "Fig. 60.—A 
Peruvian Child's Skul’, Norma). This is the woodcut repeated 
in NATURE, vol. x. p. 48, Fig. 3. Seeing that both these skulls 
bore ulvocal marks of artifi distortion, ago I ac- 
quainted Dr, Wilson with this fact, when I astood him to 
reply that the bad not put the proper In the right 
pe When esecond edition of ‘‘ Prehistoric Man" reached me 
looked to ses if the right cuts had got put into their proper places, 


` which] observe with m 
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but was surprised to find that at p. 446 the former figure is repeated 
with-the description, **Fig. 58.—Peruvian Skull” This 
is quite correct, for it is not only depressed, but depressed by art; 
therefore it cannot be an instance of a natural Peruvian doli- 
eee But at p. 451 the latter woodcut is repeated 

“ Fig. 60. —Peruvian Child's Skull, Normal,” and described 
assuch: Indeed it is not i [peo beyond Dr Wilson's 
communication to NATURE. His h P. 48 È is the identical 
woodcut, as “ Peruvian Child's Skull ) This woodcut 
is quite conclusive as to what I have asserted, that Dr. Wilson 
has answered himself. For it is the calvarinm of a child which 





, game In NATURE to seo that all the skulls, 
jee distorted, and distorted in the samo manner, 

of 8 bandage, which has left its distmct impressions 

frontal, parietal, and ital bones This on 
Misnecesariy covered then iito olichocephalic or long skulls, 
jn contradistinction to their naturalíorm, which is exhibited in 
Fig. 2, on the same page of NATURE. This has been 
Beau of distortion, and all ee irs Ben ee 


fn what I call the the lengthen- 
ing out of the calvarium. Te may be ober À aE cena 
distortion is the most n7 among ear 

both of the old I ge ded differ 


only ms of deformation, the “ Fig. thal 
Noo a been a tightly comp 
Hrs ‘two. I M 


that he has fully 


y 
mier said that cram ge beginning beginning with Morton, and going 
on to that smit, accorato, anatomist, Prof. J. Wyman, 
are agreed that the ancient Peru race was distinguished 
having brachycep in alle aso gee a s Wiles 
a 2.—Peruvian Child's Skull, Santa," NATURE, vol x. 
p. af which is imply an eee and natural campia: 

. Having seid this, which is a plain statement of what believe 
‘to be the truth, I mmay ada that reque ond soe ques- 
` tons are by some even who have acquired a reputation treated 
as a source of wrang (I do not at all allude to Dr. Wilson), 
regret ; but such course I most certainly 
shall not imitate. lt tha Wheat Wine ial 
I shall not try any other method, When Dr. D. Wilson 
produce half a score of ancient Peruvian dohchocephalic skulls, 

the appearance of which totally precindes the possibility of intér- 
ference by art or other deforming accident, then the question he 
introduces will be open for discussion, but, until then, I hold 
that there is no valid reason to doubt that the ancient Peruvians 


deci alic 
were a decidedly brachycephallc race. " ESSE 


(vol. x. p. 46), Prof. Daniel Wilson replies to 

,alticlsms by J. Bernard Davis and myself, of his con- 

clusion that certain akulls, described and in '' Prehistoric 

Man,” and belonging to the collections of Dr. W 

Boston, had natural and not artifical forms. As faras ad us 

concerned, he quotes from a letter of mine to Dr. Davis the 
sentence :— 

‘The upshot of the whole is the crenis do not confirm Dr. 
Wilson's statement. One of Dr. Wilson's chief in fact 
itis his chief point—1s, that the skulls are natmal because they 

are symmetrical, and it is next to impossible that a distorted 
“weal should be symmetrical.” 

‘In this sentenco he says I misrepresent bim, and appeals to his 
published views with regird to asymmetry in. skulls ih a 


coat which {tad mald nothing I was wri ot tiore 

particular ones represented in le en a oF Prat Wilson 

fo enti th mag 59 and 60 m ‘* Prehistoric Man.” 
cation of the 


A nue wena ie will, 
T iol, be prepared t disputo the fact that the latier are rarely 
if ever symmetrical, ‘The application of pressure on the head of 


tne living did ca eati be made in change din ratur conto 
that harmonies 


cranium. 
chycephalic head averaging about T0 igi 


pu Muir 
geris Yo the daichocrpale erem cns D 


as could give countensace to the 
rsh abnormal gunn a emi give 


in longitudinal diameter, 


Cambridge, Mass., U.S. 


Lakes with two Outfalls 


Firty miles south of Denver, Colorado Territory, on the Denver 
and Rio Grandé R.R, there is a little lake with two outfalls, 
which I heve myself seen. This lake is on an-cast and west 
** divide" and is 8,000 ft above sea-level; the outfall to the 
north, Phun Creek, to the Platte River, while Monumegt 
Creek, to the south, into the Arkansas. 

EDWARD S, HOLDEN 


Naval Observatory, Washington, U.S., June 2 


Capt. J. D; Cocmanr, R.N., in his ‘‘Narmtive of a Pedes- 
tnan Journey through Rnela and Siberian Tartary, &c., in the 
years 1820-23,” has the following reference, I quote from the 
American edition (1824), p. 235 :— 

“In the evening we reached a fertile spot, and halted on the 
banks of a lake, which, it is said, the rivers Okota and 


— a4 z 


wherem it is said that, 
that two rivers should 


that no instance is 


The rivers flow -espedtively into dis See efi of Okhotsk 
and the Arctic Sea. Perhaps a reference to other and late: 
woiks may settle the question whether this lake has two outlets 

Chicago, U.S., June 2 S. W. BURNHAM 


Pale rhea magnum 





cts from that which was restored 
well, 1f possible, to 

Cuvier, in his é fossiles ” (1825) after taking the 
individual bones of the Palsetkertus ono by one, and considering 
Fasern them together, and restores from them as 


anima A te wilca miey belonged, 

M a ae “ Henco we see in our environs 
of Paris, and elsew. Bie ees es Uu E 
the taprrs by its incisor and canine teeth, and in that the nasal 
bones are so arranged as to carry a trunk, whilst the molars more 
nearly approximate to those af the rhinoceros and deer.” 

oet pees ded he commences with a description of 

(odes Bone oe a 
separately the various bones of the eight 
ipele wi Gh e eoa te pease Gu ata ge te eee 
f the whole skeleton, consid first that one of which 
he had the most perfect remains, viz. WINNS, Dude 
Fic) says thanthatwhics a ae othe. en m 
that which was discovered the other day, though 

n good part of the lower exteris are 

of this specimen Cuvier says (vol. L, p. 244) 1 “If 
anly we could bring this anima. to life as easily as wo have put 
together its bones, we should see ing about a tapir smaller 
than a roebuck, with thin and slender legs.” And again, ''Its 
x t to the withers would be from 16 to 18in." 
is skeleton, sagen, ich wat ured Nagas, vol that 
a at dud 
ix p.286. Having completed the "m 
is next considered, of which Crvier says: We Bara eed 
and four extremities of this animal ; by supplying it with & body 
like that of its ecestor, It will be very easy to restore its 


skeleton. Its and limbs may be seen at pl. 49, 50, and 60, and 
{ts_restoration at pl 66, reegmbling almost exactly that of 
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P, mints, though the formeris much the larger. Such then are 


the facts as they appear from Cavier’s wniti The fact that 
this one skeleton, of Z. weias was found with the neck in the 
erect position may have been conndered Cuvier 2s hardly a 
sufficient reason for placing the neck of restored specimen, 


which showed so many tapirold peculiarities, in the same position. 
Now, however, that a second skeleton of a Pulactheriuss has 
been found, with the neck in a similar ition, the probability 
that sch fpgrition is the natural one is immense enhanced. 

Two points, however, remain ewhat Gowen obscurity ; 
first, how is it that the skeleton of P, mag mrm, as found at Vitry-sur- 
Seine the other day, differs so much m the length of its leg-bones 
from the P. magun of Cuvier, which it undoubtedly does if the 
drawings ond descriptions of both are correct? and secondly, 
how was it that Cuvier, with such a perfect skeleton as that in 
the accompanying figure, should restore an animal with such 
short and compamtvely stout legs ? 

Someone perhaps may be able to throw some light upon these 





points. W. BRUCE-CLARXKE 
The Telegraph in Storm-warnings 
eL HE idea of using the electric telegraph to give of 
cyclones approaching from a distance is gen y to 


have first occurred to Prof. Henry of the Smithsonian itution 
in 1847 (NATURE, vol iv. p. 390). This however is not the 
fact, for the same thing had been recommended in Indis ‘full 
fire years belone bythe late Mr: T Piddington, in his sirthi 
“Memoir on the Law of St " published in the Journal of 
the Asiatic Society of Bengal in 1 Referring to & storm which 
was tracked from Macao to Shih-poo, and its estimated rate of 
travelling, he says (p. 703) :—'' If China was a country under 
European dominion, a telegraph might, when these storms 
strike the eastern coast, warn those on the southern that they 
were coming, and in India we might often attain the same advan- 
Our children may set this done,” In 1849, when he pub- 
ed the first edition of his ''Sailor's Horn-Book for the ae 
of Storms," he had not yet heard of the fulfilment 1n America of 
his prophecy, which however he has duly noticed in subsequent 
editions, FRED, NORGATE 





Corydalis claviculata 


A SHORT additional note on Corydalis cleviculata may be of 
interest. A spng placed m a glass of water and out of the wa 
of insects continues to grow and to bear flowers and frut m 
nearly as much regularity as if still rooted to its native bank. 
The flowers do not gape spontaneously ; and, es most of the older 
ones that I have examined in a state of nature have their lips 
depressed, I think it certain evidence of the agency of insects, 
though I have not yet been so fortunate as to Witness their opera- 
tions. All the flowers that I have seen are of a greenish white, 
but diled specimens acquire the yellow tint descnbed in syste- 
matic works, a fast which may help to throw light on the some- 
what parallel behaviour of /xmaria palkd:flora. 


Kalderry, co. Donegal W. E. Hart 








POLARISATION OF LIGHT* 


IX. 

THE results of combining two or more colours of the 
have been studied by Helmholtz, Clerk 

Maxwell, Lord Rayleigh, and others, And the com- 
binations have been effected sometimes by causing two 
spectra at right angles to one another to overlap, and 
sometimes by bringing images of various parts of a 
simultaneously upon the retina. Latterly also 

. von Bezold has successfully applied the method of 
binocular combination to the same problem (Poggendor/, 
poena, p. 585). Some effects, approximating more or 
ess to these, may be produced by chromatic polaris- 
ation. 

Complementary Colours —First, as regards comple- 
mentary colours. If we use a Nicol' pnsm N as po 
lariser, a pjate of quartz Q cut perpendicularly to the 
axis, and a double-image prism P as analyser, we shall, 
as 15 well known, obtain two images whose colours are 
complementary. If we analyse these es with a prism, 
we shall find when the quartz is of suitable thickness, that 

® Continued from vol. x. p sos. 
. 


each spectrum contains a dark band indicating the ex- 
tinction of a certain narrow portion of its length. These 
bands will simultaneously shift their pim when the 
Nicol N is turned round. Now, since the colours remain- 
ing in each trum are complementary to those in the 
meg and the portion of the spectrum extinguished in 
each is complementary to that which remains, it follows 
that the portion extinguished in one spectrum is comple- 
mentary to that extinguished in the other. And in order 
to determine what portion of the spectrum is complemen- 
tary to the portion suppressed by a band in any position 
we repe we have only to turn the Nicol N until the 
band in one spectrum occupies the position in question, 
and then to observe the position of the band in the other 
spectrum, The combinations considered in former ex- 

riments are those of simple colours ; the present com- 

inations are those of mixed tints, viz. of the of the 
spectrum suppressed in the bands But the mixture 
consists of a prevailing colour corresponding to the centre 
of the band, together with a slight admixture of the spec- 
tral colours immediately adjacent to 1t on each side. 

The following Tesults given by Helmholtz, may be 
approximately verified :— 


Red Green-blue 

Orange Cyanic blue 
Yellow Indigo-blue 

Yellow-green Violet 


When in one spectrum the band enters the green, in the 
other a band will be seen on the outer margin of the 1ed, 
and a second at the opposito end of the violet ; showing 
that to the there does not correspond one comple- 
mentary colour, but a mixture of violet and red, £e. a 
reddish purple. 

Combination of two Coleurs.—Next as to the com- 
bination of two parts of the spectrum, or of the tints 
which represent those parts. If, in addition to the appa- 
ratus described above, we use a second quartz plate Q, 
and a second double-image prism P,, we shall form four 
images, say OO, OE, EO, EE. And if A, A’ be the 
complementary tints extinguished by the first com- 
bination Q P alone, and B, B' those extinguished by the 
second Q; P, alone, then it will be found that the following 
pairs of tints are extinguished in the various images, 


I e Tint extinguuhed 
Ó 6 B A 
OE B' A 
EO B,A 
EE B, A' 


’ 

It is to be noticed that in the i O E the combina- 
tion Q; P, has extinguished the tint B’ instead of B, because 
the vibrations in the ımage E were perpendicular to those 
in the image O formed by the combination Q P. A simi- 
lar remark applies to the image E E. 

The total number of tints which can be produced by 
this double combination Q P, Q; P, is as follows :— 

4 single 

6 overlaps of two 

4 overlaps of three 

1 overlap of four 
Total, 15 

Collateral Combinations —The tints extinguished in 
the overlap O O + E O will be B, A, D, A; but since 
B and B' are complementary, their suppresgion will not 
affect the resulting tint except as to intensity, and the 
overlap will be effectively deprived of A alone; in other 
words, it will be of the same tint as the image O would 
be ıf the combination Q, P, were removed. Similarly 
the overlap O E + E E will be deprived effectually of A’ 
alone ; in other words, it will be of the same tint as E, if 
Q, P, were removed. If tberefore the Nicol N be turned 
round, these two overlaps will behave in respect of colour 
exactly as did the images O and E when Q P was alone 
used. We may, in fact, form a table thus :-— 
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Image Colours ia 
A BALETA BTB +AA 
OE+EE B-+ A’+- B+ A' 2 B+ B+ A'- A’ 
And since the tints B, B’ have disappeared from each of 


Pe traed round in any direction without altering the tints 


in question. : 

In like manner we may farm the Table— 

OO+EE B+A+B+A’=B+4+A+A—B 

OEEO B+ A'-- B+ Am B+ A+ A'e« B' 

Hence if the Nicol N be turned round, these overlaps 

will retain their tints ; while if the analyser P, be turned,- 

their tints will vary, although always remaining comple- 

- mentary to one another. 

. There remains the other pair of overlaps, viz. :— 
OO+0E B+A+B+A 
EO+EE B+ A+B+A’ 

* Each of these is deprived of the pair of com 

taries A, A’, B, B'; and therefore as it Mis resi 

ought to appear white of low illumination, £z. grey. This 

effect is, however, partially masked by the fact that the 

.dark bands are not sharply defined .the Fraunhofer 

"ines, but have a core of minimum or zero illumination, 

^ and are shaded off gradually on either side until a short 

distance from the core the colours appear in their full 
intensity. Suppose, -for instance, that B’ and A’ were 
bright tints, tints i from their suppression 
would be bright. On the other hand, the complementary 

tints A and B would be generally dim, and the i 

B + A bright, and the o B+A B+ A’ would 

have as its ominating tint that of B+ A. -And 

similarly in other cases. 7 

There are two cases worth remarking in detail, viz 

first, that in which 

B = A’, Bim A : 


1.4. when the same tints are extinguished by the combina- 
tion Q P and by Q; P}. ins Or be mue by either 
using two similar quartz plates ; or by so i 
the prism P, that the combination eb used aine shal 
give the same complementary tints as Q P when used 
alone. In this case the images have for their formule 
the following :— 
oOo OE EO EE 
A+ A’ A+A 2A 2A' 
. In other words, O O and E O will show similar tints, and 
EO,EE jus AA A similar result will ensue if 


B = A, Bm A’ 
- even when neither of the foregoing conditions 
are we may still, owing to the breadth of the in- 
terference ds, have such an effect produced that 
-sensibly to the eye 
B+A=B’ +A’ 
and in that case 
B+A=B+A~A’+A 
: ex B+ A! + 2A — 2A’ 

which imply that the images O O and O E may have the 
same tint ; but that E O and E E need not on that ac- 
count be complementary. They will differ in tint in this, 
that E E, having lost the same tints as E O, will have lost 
also the tint A, and will have received besides the addition 
of two measures of the tint A’. - ga 

Effect of Combination of two Colours.—A similar train 
of reasoning might be applied to the triple overlaps. But 
the main interest of these parts of the figure consists in 
this, that each of the triple overlaps is complemen to 
the fourth single image; since the recombination of all 
four must reproduce white light. Hence the tint of each 
triple overlap is the same to the eye as the mixture of the 


two tints suppressed in the image. And since 
by suitably turning the Nicol N or the P, or both, 
we can give any i position to two bands of 


extinction, we. have the means of exhibiting to the eye the 


results of the mixture of tints due to any two bands at 


pleasure. et 

Affect of Combinations of thres Coloxrs.—A further step 
may be made in the combination of colours using a 
third quartz Q, and a third. double-i which 
will give rise to eight images. And if Q C be 


com- 
lementaries exti ed by the combination Q, Py, the 


ormule for the eight images may be thus written :—- 
000 å orn +A 
OOE C+B +A’ 
OEO SE MEA 
OEE C+B+A’ 
EOO CHB +A 
EOE C4B HA . 
EEO C+B’/+A 
EEE C 4- B +A 


The total number of combinations of tint given by the 
compartments of the complete figure will be 


8 





7 = 8 single images è 
= = 28 overlaps of two 
8.7.6 
TO 56 » three 
8.7.6.5. 
eer 70 3; four 
8.7.6 
1.2.3 56 ? pu 
9 i i 
i 38 » six 
8 
z = 8 » seven 
I -I n eight 
Total 255 


The most interesting features of the figure consists in 
this, that the subjoined pairs are complementary to one 
another, viz. :-— 


000 EOE 
C+B+A CHB +A! 
EOO OOE 
C+B+A C+B +A’ 
EEO OEE 
C+B +A C+B+A’ 
EEE OEO . 
C+B+A’ CHB +À 


And if the P, P, Py are so arranged that the 
separations due to them respectively are directed parallel 
to the sides of an triangle, the images will be 
disposed thus :— 


000 
OEE OOE 
EOE 


zontal row. And each image will then represent the 
mixture of the three tints suppressed in the comple- 
mentary 

Low-tint Colours.—A slight modification of the arrange- 


-ment above described furnishes an illustration of the con- 


clusions stated by Helmholtz, viz. that the low-tint colours 
(couleurs di ées), such as dog drei olive-green, 
peacock-blue, &c., are the result of y low illumina- 
tion. He mentioned that he obtained these effects by 
diminishing the intensity of the light in the colours to be 
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examined, and by at the same time maintaining a bril- 
liantly illuminated patch in an adjoining part of the field 
of view. If therefore we use the combination N, Q, P, P, 
(fe. if we remove the second quartz plate), we can, by 
turning the prism round, diminish to any required extent 
the intensity of the light in one pair of the complementary 
images, and at the same time increase that in the other 
pair. This ig equivalent to the conditions of Helmholtzs 
experiments ; and the tints in question will be found to 


be produced. . 
W. SPOTVUISWOODE 





VENUS'S FLY-TRAP (Dionaa muscibula) * 
II. 
Contractility of Dionga.—I have given you a gene- 
ral view of our plant and of its behaviour. We next 


proceed to examine more particularly that property of 
contracting when irntated to which the plant owes its 


faculty of catching insects, and to which my own investi- 
gatiohs have been directed. Before beginning the ex- 
perimental demonstration of the facts, I wish to lay before 


to the nature of this 


you some considerations relatin . ] 
ving beings belonging 


preperty as ıt manifests itself in 
to both kingdoms, 

We have to do here not merely with contractility but 
with irrito-contractility. The fact that the property 
Tequires two words to express it implies that there are 
two things to express, viz. (1) that contraction takes 
place, and (2) that it takes ari in answer to irritation. 
As this is the case not y here, but in all other in- 
stances of animal or vegetable active motion, we recog- 
nise in physiology these'two properties as fundamenta! : 
irritability, or excftadtlity, and ce idee former 
designating the pro possessed by every living struc- 
tire whatioever af Peine excited to action (#«. of having 
its stored-up force discharged) by some motion or dis- 
turbance from outside ; the latter, that kind of Genel 
or action which results in change of form, and y 
declares itself in the doing of mechanical work. This 
property of excitability, which, let me repeat, is com- 
mon to all living structures, is, as we have seen, com- 

ble in its simplest manifestations to that possessed 

many chemi compounds (of explosiveness) and 
many mechanical contrivances (of gomg off or dis- 
charging when meddled with, as in the case of the rat- 
trap already referred to). 

h hysiology, as in the other sciences of observa- 
tion, the process of investigation is, throughout, one of 
comparison. Not only do we proceed from first to 
last from the known towards the unknown, but what we 
speak of as our knowledge or understanding of any new 
fact consists simply m our being able to ‘bring it into 
relation with other facts previously well ascertamed and 
familiar, just as the ge her determines the position 
of a new locality by ascertaining its topographical rela- 
tion to others already on the chart. an 

The comparison we have to make this evening is be- 
tween the contractility displayed by the leaf of Dionza 
and the contractility of muscle. I choose muscle as the 
standard of comparison, not merely because it is best 
known and has been investigated by the best physicists of 
our time, but because its perties are easily illustrated 
and understood. I shall be able to show that the resem- 
blance between the contraction of muscle and that of 
the leaf is so wonderfully complete that the further we 
ie the inquiry the more striking does it appear. 

ether we bring the microscope to on the struc- 
tural changes which accompany contraction, or em- 
ploy the still *more delicate instruments of research 
which you have before you this ing, in order to deter- 
mine and measure the electrical which take 


* Continned from p. toy. — 
. 


place in connection with it, we find that the two processes 
correspond in every essential particular so closely, that 
we can have no doubt of their identity. 

Muscle, like every other living tissue, is the seat, so 
long as it lives, of chemical changes, which, if the tissue 
is mature, consist entirely in the disintegration of chemical 
compounds and the dissipation of the force stored up in 
these compounds, in the form of heat or some other kind 
of motion. This happens when the muscle is at rest, but 
much more actively when it is contracting, in which can- 
dition it not only produces more heat than it produces at 
other times, but also may do—and, under ordinary cir- 
cumstances, does—mechanical work; these effects of 
contraction of muscle are, of course, dependent in quan- 
tity on the chemical disintegration which goes on in its 
interior. 

Again, muscle so long as it is in the living state is 
electromotive. This property it probably possesses in 
common with other living tissues, for it is very likely that 
every vital act is connected with electrical change in the 
living part. But in muscle, as well as other irritable 
and contractile tissus in animals, the manifestation of 
electromotive force is inseparably connected with the 
special function of the tissue, #.¢. with contraction, the con- 
nection being of such a nature that the electromotive force 
expresses, not the work actually done at any given moment, 
but the capacity for work. Thus, so long as the muscle lives, 
its electromotive force is found to be on the whole pro- 
portional to its vigour. Asit gradually loses its vitality, its 
power of contracting and its electromotive force disap- 
pear part passu, When it contracts, the manifestation of 
electromotive force diminishes in proportion to the degiee 
of contraction. But itis to be borne in mind that, al- 
though when the muscle or the leaf contracts electro- 
motive force disappears and work is done, there is no 
reason for supposing that there is any conversion of the 
one effect into the othcr, or that the source of the force 
exercised by the organ in contracting is electrical. 

'The lecturer then proceeded to demonstrate the corre- 
spondence between the electrical phenomena which 
accompany muscular contraction, and those which are 
associated witli the closing of the Dionza leaf, by a series 


of up reece 

I. The form of the gastrocnemius muscle of the frog, 
in the uncontracted state, was projected on the screen 
with the aid of the electric light. A contraction was then 
determined by passing through it a single opening induc- 
tion shock. It was seen to shorten and to become propor- 
tionately broader. 

[In contraction, the bulk of a muscle remains unaltered. 
Further, the change of shape of the whole muscle de- 
pends on an exactly simuar change of shape of every 

icle of which it is composed. This might be inferred 

m the consideration that a muscle is not an apparatus 
made up of parts differing from each other in structure, 
but a mass of substance equally instinct with life in every 
mt We know it to be the case by direct observation, 

orif we observe living muscle in the act of contraction 
under the microscope (as can easily be done in the muscles 
of insects), T we see that each minutest fibre participates 
in the change of form. The same holds good as regards 
the plant. The agent in the contraction is, without doubt, 
the p of the cells of the contractile organs. In 
Dionza this has not as yet been sufficiently investigated, 
butin Drosera Mr. Darwin has shown that when,the hairs 
which project from the upper surface of the leaf, become 
H nen reda under the excıting influence of appropriate 
stimuli, the contents of the cells undergo a most peculiar 


experiments which led to discovery of the “‘ leaf current" and its "nega 
tivo variation " ware antumn, Afr. having kindly farnished 
me with for the purpose —J. D. 8. 

t Ses ** On the Contraction of the Bluscles of the Water-beetle 


Phil Trans, vol. chai. p 439, 1873. 


two wires in connection with the en 
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of form and ent, which Mr. Darwin has 
as “ on. 

2. The reflected the mirror of a Thomson’s 
Limp gri ving been wn on the screen near its 


Fight edge, it vas ft shown that when a fraction of & 

current passed through the electrodes in a diréc- 

tion from the lecturer's right hand towards his left, the 

Fen re REA TE EEO RU pe ae 

vanometer having been shut off, a muscle was 

on the electrodes with its cut surface against the 

eft (¢) electrode, and its natural surface against the right (e). 

Qn Een Un ARE the electrodes with the galvanometer 
at Sew of inthe same direction as D Ore. 

p e nerve of the muscle havin aACTOSS 

e secondary 


coil of a Du Bois’ induction DE was excited by 
induced' currents, the muscle remaining on the electrodes. 


, The spot returned towards its original position, 





Fx. -—Disgram of the experiments 8, screen facing: the andimnos ; E, 
‘poala “ot electro hght; G, reflecting galvanometer , m indicates 
qiias giulia iilis Bingen Mr en tories "Or position of 
when exists the galvano- 


' [In both of these experiments only one-tenth of .the 
muscle-current was allowed to pass through the galva, 
nometer. The electrodes used, which are constructed on 
the same ciple as those of Du Bois Reymond, are 
shown in . 2. The glass U-tubes AA’ are half 
filled with saturated solution of sulphate of zinc, The zinc 
rods B B' are in metallic connection with the 
ends by the wires W W’. 
into the solution are carefully amal 
tubes C C’ are of such width that 
mouths of*the U-tubes : they are prevented from going too 
far by rims of sealing-war. These tubes are filled with a 
paste made by rubbing up. modelling-clay with one per 
cent solution of common salt. The are 80 
supported that their distance and relative position can be 
varied with great facility.] 

4. The heart of a frog was then with its apex 
‘The pot moved inthe sane direct pure week 

moved in the same direction as before, 

was marked by a sudden retum of th the needle 
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towards its original position, indicating the instanteneous 
of electromotive force in the act of contrac- _ 
to the contraction of the 


returning to regret ence Tl eos cua repealed 


A The leaf-stalk was cut off, the leaf remaining as 
on the electrodes. The deflection was ‘increased 





Fig, s Noo polaaat ra glectrode anpioydd [n atperimiadts oe the Diotima 


(more than doubled). It was then ed that when 
the leaf-stalk is itself placed on the electrodes, the 
vanometer indicates the existence of a current op in. 


direction to that of the leaf, showing that the ical 
conditions on opposite sides of of the Joint between stalk 
and leaf are antagonistic to er. Consequently, 


o long ‘ab: leat Ga eel er united, each prevents or 
diminishes the manifestation of electromotive force by 
the other. This is completely in accordance with what is - 
observed with reference to nerve, and is known as “ elec- 


8. Two fine-pointed el i 
one end of the secondary coil of the induction a tus, 
were thrust into the centre of the external e of & 
leaf, the ends of which rested on the electrodes of the 


. On thus exciting the leaf the spot of light 


shot to the but it was observed that there was an 
obvious of time between the excitation and the 
effect. This period, though of much duration, 

tent stimula- 


mapaa to the so-called “period 
tion ” in muscle, 
The plants exhibited and used for the experiments wero 
poet Dy Uie kinane of the Director of the Royal 
ardens, : . . 
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FERTILISATION OF FLOWERS BY INSECTS* 
VI 


Different Modes of Self-fertilisation where Visits of 
Insects are wanting 


THE two functions of cross-fertilisation and self-fertili- 
sation, which in the previous articles we have seen 
to occur different forms of the same E 
are in most cases sucgessively presen y the 

Same fum of flower; and the modih cations by which 
self-fertilisation is attained by different plants, where 
visits of insects are wanting, are almost as various as the 





Fia. 32. Fia 33 
— . Fie 
Dee ea er A kau Eu TS 
contrivances by which cross-fertilisation by insects is 
secured. Of these various modes I shall here speak only 
of some not yet referred to in my book on fertilisation. 
Myosurus minimus is as remarkable for the great varia- 
bility in the size of its flower (compare Figs. 35 and 38) 
and in the number of its parts,T as for the enormous 
wth of the cone of pistils, which affords no other 
Benefit to the plant but the self-fertilisation of the greater 





Fia. 35 


— same flower viewod from above. Fia. 35 —Slde view of a 
COSME somewhat older flower. 


Tra 34. 


Mie froeg Mig De 166 . ' 
+ “Dw dec Blumen prede sai or 187 

1I examined a Gowers as to the mumber of septs, petals, 
and anthers, and found the nu of mpal m 3 flowers = 4, m 94 

= 5, in 3 flowers = 6, potals ins flowers = 2, in so fl =ayzing 

= 4, in 35 flowers = 4; anthers m s flowers = 3, in 2 flowers = 4, in 11 
flowors = 5, in a2 flowers = 6, m 31 flowers = 7, in 46 flowers = 8,im 5 
flowers = 9, in 1 flower c «c 
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it stretches foith its small 








When the- flower opens, 


petals (#), which serve as nectaries (#), and offer a small 
| drop oe 


oney (A), by which very minute insects are at- 
tracted in sunny weather. one rer are is most 
Diptera not ex ing I-1 mm. in length, belon 
tothe oe Sciara, poe E Hydrellia,* Beatopse f 
Phora, Cecidomyia, Oscinis, and Microphorus. o 
served also a single specimen of Melanostoma mellina 
(Syrphidæ), some Anthomyia (Muscidæ), a small Haltica, 
some Pteromalide, and small Ichneumonidæ. These 
minute visitors licking up the drops of honey, and 





Tig. o Paride y of the smallest flowers: s, sepa], #, petal, 
#, noctary, 4, honey, 4, cona of ovaria Fras. 33-35 and 38, seven 
times natural sire. 


walking round the cones of ovaries, stop many seconds 
in a single flower before visiting another. The an- 
th lying close round the tone of ovaries, open by 
two lateral slits, and are soon afterwards covered with 
pollen on their whole outside ; consequently, insects walk- 
ing round the ovaries may easily be charged with pollen, 
and flying to another flower effect cross-fertilisation. But, 
upon the whole, the flowers, because of their being scent- 
less and very inconspicuous, are so scantily visited 
by insects, that, after repeated careful examinations, I 
believe that even in sunny weather more than 9o per cent. 
of the flowers remain without any visit. This deficien 

of secured cross-fertilisation is supplied by regülar sells 
fertilisation in the following manner, The axis of the 
flower, extending gradually during the blooming-time into 


tl 77 





A Fia. 39. 
Fic 39 —Flower of A/pesetis me ticodor when 
guudinuly Fic 4o —An older flower, 

natural 


mao): cs calyx, c» corolla, « anthers, sf stigma, » noc- 
tary, o ovary. 


Fra. 4o. 
ust opened, dissected lon- 


full-grown corolla (seven 
tune. 


2 long cone, brings a great part of the stigmas into con- 
tact with the lateral pollen-grains of the anthers; those 
ovaries which now are 1n contact with the anthers soon 
overgrowing them, and others now below the 
anthers reaching them.t Thus a number "of styles 
grazing tie anthers during the growth of the long cone 
are -fertilised by about five or more pollen-grains 
(Fig. 39) ; besides, also, the lowest stigmas of the flows 
are fertilised by their own pollen, many pollen-grains fall- 
ing down from the anthers (Fig. 35 -y, Fig. 37)  Conse- 
quently, only those ovaries are never self-fertilised which 
* For instance, Chiremeweni byssinus Sohrk, Hydrellia chrysesloma 
Meig., and griseola Fall, after Prof. Mik's (of V. exammation. 
P oir brevicornis Löw. 
1 Thu easy to be seen by marking some of the ovaries with a spot of ink, 
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are already situated above the anthers before the opening 
of the flower. i ~ 
- Whilst in Myosurus minimus self-fertilisation is effected 
by a number of stigmas passing along each of the 
anthers, Myosotis versicolor attains the same effect in 
the ‘contrary way, all five anthers of the flower passing 
along the single stigma. 
d e corolla, when opening, is not only still ora ond 
ish colour, like the buds of other species of Myo- 
sotis, but even when not yet fully developed the anthers 
and pistils are mature at the same time and the stigma 
slightly overtops the corolla, Hence when insects visit the 
flowers in this state, men ee always touch the 

i sooner then the anthers, and consequently, when 
flying to another flower, always cross-fertilise it. 

But by the gradual lengthening of the corolla-tube the 
anthers to its inner side are raised till sur- 
round and self-fertiljse the stigma now enclosed in the 
corolla (Fig. 40). Thus also in this inconspicuous flower 
the. defective cross-fertilisation by insects* is largely 
supplied by regular self-fertilisation. 

- HERMANN MULLER 





INTERNATIONAL METRIC COMMISSION 
AT PARIS 
Melting of the Metal Jor the new Metric Standards 

AT the meeting of the Executive Committee of the 

International - Metric Commission in October last, 
the fusion of the large sihgle ingot of platinum-indium, 
weighing 250 kilo out of which all the new 
metric standards were to constructed, was fired for 
the end of the following April, but the completion of the 

ion was dela ed by accidental circumstances until 
the middle of the following month. As this was the first 
occasion on which any attempt had ever been made to 
melt together more than a few kilogrammes of platinum 
or of platinum alloyed with iridium, it was necessary to 
make a great n of experimental meltings during 
the intermediate time in order to secure success in the 


great on. - : 
All the actual meltings of the platinum and iridium 
have been made at the Conservatoire des Arts et Métiers, 
in a building erected for the The work has 
been carried out under the superintendence of M. Tresca, 
the Sous-Directeur of the Conservatoire, who is also 
honot secretary of the Commission, and more imme- 
diately intiusted with the technical operations of con- 
structing the new standards. He has had the advan 
af the cordial assistance of Mr. George Matthey, of the 
firm of Johnson and Matthey, Hatton Garden, from 
whom the large mass of platinum and iridium was 
obtained. Mr. G. Matthey has had large personal expe- 
rience in melting platinum, and he remained at Paris 
from the beginning of April assisting in the work. . 
Jt was necessary that the whole of the platinum and 
iridium should be separately assayed and ified pre- 
viously to their being melted together. oy sed 
was entrusted to M. Henri Sainte-Claire Deville, and 
carried out at the Ecole Normale, of which he is 
director. The greatest difficulty in the ification con- 
sisted in getting rid of the osmium, which is found in the 
natural ore in combination with platinum and with iri- 
dium. But the chemical difficulty was satisfactorily over- 
come by M. Deville after many experiments made by 


him. 
The whole of the platinum and iridium had thus been 
ascertained to be perfectly pure when delivered to M. 


eor, ls trica Ip MAGN. ferthesd Insecta, vix —May 15, 
I observed Besmbus agrorum F. and Juno m 187% H Pr 

We Q, IT sentus Sue Q, R restrate L.,and it ep ieri A 

all of them 

far the greatest part of all the remains without any visit of insecta. 





Tresca for. melti 


. The first process was to melt por- 
tions of the pure p 


inum, its melting point being about 
noe C., and ous. lower than thatof iridium, 
which is about 2,400" C. Portions of the platinum were 
then remelted together with iridium, in the proportions 
fixed upon of 9o per cent.*of platinum and 10 per cent. of 
iridium. Quantities of Hom e to 15 kilogrammes of 
platinum-iridium were, in first instance, melted to- 
gether. Several of these smaller ingots were then re- 
melted into larger ingots €f rather moré than 80 kilo- 
grammes each, and the final operation "Was to remelt 
three of these larger ingots into a single ingot of 250 
Each of the meltings was made as nearly as possible 
of uniform form in a furnace heated with oxy-hydro- 
gen gas. The furnace was made of a block of the ordi- 
nary sandy limestone used for buildings in Paris. For 
the smaller ts a square block of stone was employed 
with a Bemisp ical cavity about 6in. (15 centimetres) 
in diameter, for containing the metal. This small block 
had a cover of similar form, and through its middle 
a vertical hole, about 1 in. in diameter, in which the tube 
for conveying the was fixed with mortar. When the 
metal was placed im the furnace, and the jet of lighted 
gas directed upon it, sufficient mortar was placed on the 
Joining of the Spe and lower blocks of stone to make it 
air-tight. For the three larger ingots a long oblong fur- 
nace was used, with a cavity of the same breadth, but a 
little deeper and much longer, and three gas-tubes were 
used, "Thé largest furnace required for the whole quantity 
of metal had six gas-tu each about 1 in. in diameter, 
inserted in the upper bl The ordinary illuminating 
gas was used, mixed with the requisite proportion of 
oxygen gas, made on the premises and stored in a large 
gasometer placed near the furnace-room. For obtaining 
a sufficient blast the power of a 15-horse steam-engine’ 
was employed. à 
In order to facilitate the melting, it was necessary first 
to divide the larger ingots into small pieces. About half 
the quantity for a single melting, thus divided into small 
lumps, was placed in the mould, and when this was com- 
pletely melted the remainder, which had been drawn out 
into long thin bars, was introduced gradually through two 
small holes opposite each other in the furnace. These 
holes also enabled the interior of the furnace to be seen, 
er with P s of the melting, and could 
be closed by stone when requisite. The division 
of the ingots was & difficult operation, as this alloy of 
latinum and iridium is harder than ordinary steel. A 
cut, about 4 in. deep, was made around the ingot with 
a cold chisel, though not without splintering the edges of 
a considerable number of the best-tempered chisels. 
The ingot was then placed under a hydraulic press, sup- 
ported upon the rounded opa two strong iron bars, a 
sufficient distance apart. rounded part of a third 
bar was placed upon the ingot, in the line of the cut, and 
the power of the press being applied, cet e was broken 
1n half, presenting in every instance a crystallised 


grain. 

The melted metal was not cast into & separate mould, 
but was allowed to cool in the furnace. During the 
melting a portion of the interior of the stone, to the depth 
of about half an inch, became coloured by the excessive 
heat and formed into lime in a powdery state, which 
floated on the surface of the melted metal When the 
metalwas sufficiently cool, the stone mould was broken and 
the ingot removed to a bath of hydrochloric acid, which 
dissolved every portion of lime or other foreign matter 

n the surface of the ingot, but does not act upon 
Bonon dian, The ingot was then lgft quite clean 


and pure. 

The first of the ingots of 80 kilogrammes was suc- 
cessfully melted on April 25. The second was melted on 
May 1; when MacMahon, the President of the 
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Republic, accompanied by M. Deseilligny, the Minister of 

Commerce, were present unofficially, and remained during 

the whole process, appearing to take great interest in the 

ope aroas The third of the larger ingots was melted on 
ay 7. 


7 

The melting of the great ingot of 250 kilogrammes took 
place on May 13, in ence of nearly every member of 
the French Section of the Commission, of M. Struve from 
St. Petersburg, MM. Stas and Heusschen from Brussels, 
M. Bosscha from Holland, Prof. Miller and Mr. Chisholm, 
delegates from Great Britain, and other foreign commis- 
sioners. It was successfully accomplished with the 
po facility and regularity, and without the slightest 

itch or accident. 

The dimensions of the cavity in the furnace, and con- 
sequently of the large ingots produced, were as follows :— 


Mitre Inch 
Length 1'24, or about 44'9 
Breadth O15, » 5 
Depth m m TE 007, » 2 
Thiekness of stone above the an 
cavity ... is 5 » 59 


The time occupled in the process was as follows :— 
2.10 P.AL—F'urnace heated and lighted by degrees. 


2.404 ,, —Furnace thoroughly heated. 

3.4 „ —Contents of metal (130 kilogrammes) melted 
and bars begun to be introduced. 

3.27 ,, —Allthe metal melted. 

415 „ —Metal enti solid, but still at white 


heat ; lid lifted. 

In about half an hour the mould was broken and the 
ingot removed to'the hydrochloric bath. When taken 
out it was examined, and found, to all appearance, perfect. 

The stone used is so remarkably slow a conductor of 
heat, that when the whole mass of metal was m a melted 
state the upper surface of the stone was hardly warm, as 
was tested by the hands of several of the persons present 
mee p i cbe thue large had been ous! 

ortions of the ingots previ 
tested and found to be very nearly indeed of pure plat 
num and pure iridium in the proportions of 9 to 1. The 
large ingot will also be assayed, and, if deemed neces- 
sary, again melted, in order that the requisite homoge- 
am may be attained. . 

The work of constructing all the new line-standard 
metres from this single ingot will at once le ens 
witb, and there will be sufficient surplus metal for i 
first all the new standard kilogrammes, and then 
number of end-standard metres as may be required. 

H. W. CHISHOLM 


SOUNDINGS IN THE PACIFIC 


TRE voy of the U.S. steamer Tuscarora, 

Capt. Belknap, en d in soundings for a cable 
from America to Japan, have been already described be- 
tween Cape Flattery and Oonalaska Island (vol. ix. p. 150), 
and between California and the Sandwich Islands. They 
have now been extended from the last-named station to 
the coast of Japan, S casts were taken at intervals of 
about jo miles. In the first 95 miles from Honolulu, the 
depth increased at nearly 162 ft. to a mile, reaching 2,418 
fathoms in lat 21° N., long. 159° 20° W. The average 
depth of all the casts taken during this voyage was 2,450 
fikaris, Between the mountains (all but one of which 
are entirely submarine) the bed of the ocean was very 
level; the t depth was found at lat. 22° 44’ N, 
E 168° 23' E., 3,262 fathoms. These mountains were 
as follows :—(1) Summit about lat. 20? 41’ N., long. 171° 
33’ W. ; height 5,160ft. ; eastern slope 40 ft. and western 
128 fL to the mile. (2) Summit, lat. 21° 41 N., long. 176? 
54/ E.; height 12,000 ft ; eastern slope 37ít. for about 
127 miles and 5iít. thence to summit; western slope 


55ít. (3) Summit 23? 45’ N., long. 160° 56’ E. ; height 
9,600 ft ; eastern slope 192 ft. ; western 204 ft. (4) Sum- 
mit, lat. 23° 55: N., long. 158° 7 E.; height 6,000ft. ; 
eastern slope 60 ft. ; western, inappreciable for 45 miles 
from summit, afterwards go ft. per mile to its base. (5) 
Summit above water, known as Marcus Island, lat. 24° 
12! N., long. 153. 7 E. Soundings 7 miles to north- 
ward, lat. 24? 20 N., long. 154° 6 E., gave 1,500 fathoms 
depth ; northern slope to this point 1,284 ft. to the mile; 
eastern slope thence, 200 ft. ; western 157 ít. (6) Summit, 
lat. 25° 42’ N., long. 148° 3g E. ; height 7,800 ft. ; eastern 
slope 163 ft. ; western 59ít. From the base of the last 
mountain to Port Lloyd, Peele Island, the upward slope 
was 86 ft. to the mile. the slopes are estimated at a 
minimum. ; i ; 

All specimens brought up from summits of mountains 
or ridges were white coral or pieces of lava, and indicated 
otherwise a hard and toei bonodi: all from the level 
bed were of soft brownish-yellow mud. It will be noticed 
that the position of Marcus Island has been hitherto in- 
correctly indicated on the charts—too much to the north 
and west. Itis about% miles in length from east to west 
and is thickly wooded and frequented by large flocks of 
birds. Another island laid down on the charts as some- 
wbat to the southward of Marcus Island has no existence 
and the facts are similar in regard to several reported 
shoals and rocks indicated on the charts ; the Tuscarora 
sailed over thelr alleged positions, and found from 1,500 
to ioo fathoms of water. 

ottom temperatures, as in other parts of the Pacific, 
range from B 2 F. to 34°6 below 1,800 fathoms, what- 
ever the additional depth. Between 1,200 and 1,800 
fathoms the temperature: rises slowly to about 35° at the 
former depth. From 1,200 fathoms to the surface the 
thermometer rose steadily ; surface temperatures ranging 
from 70° to 76° F. 

Observations on currents are made from a boat when 
the sea is moderately smooth. For investigating deep 
currents the sinker of the apparatus is of about 1olbs. 
weight ; it consists of four rectangular pieces of doubled 
tin soldered at right angles to each other, each 6 in. 
square, and with the requisite tity of lead attached 
in strips through holes punched in the lower edges of the 
sheets. A small silk fishing-line supports the sinker, 
running through the float, which is a wooden cube 5 in. 
square at the surface by 4in. in depth ; the line runs toa 
reel in the boat, having a toggle placed on it just above 
the float. For observing surface currents 2 similar sinker 
is constructed of wood weighted to sink about 2 fathoms. 
The line attached to it is marked in tenths of knots by 
small corks, which also prevent errors that would other- 


wise accrue by the line n 

A fixed point of departure is obtained by lowering the 
sounding apparatus and bringing the sounding wire in a 
vertical position after bottom 1s reached. From this point 
the current-measuring apparatus is thrown over „and 
its«ate and direction of p measured at frequent 
intervals of time. The small errors due to friction are 
easily eliminated, and the elements of calculation are ex- 
ceedingly simple. An approximate method of obtaining 
the surface current when dredging is by anchoring the 
boat to the dredge lines asa fixed point. In deep cur- 
rents the float is vertical over the sinker. 

The voyage occupied twenty-eight days, and the weather 
was exceptionally favourable. There are only sjxty-five 
inhabitants on Peele Island, and the Tuscarora was the 
first visit of a naval vessel for more than seventeen 
years ; Commodore Perry stopped at the island in 1853. 
A Mr. Savory, formerly a w , from Massachusetts, 
had exercised the functions of governor, consisting princi- 
pally of presiding over marriages and funerals, for many 

and died last March at the of eighty, a Mr. 
omas Webb su ing to the position and honours. 
In 1827 Capt. Beechy, R.N., took possession of the island 
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in the name of George I, i but the Japanese claim it by 
right of prior discovery and occupation. It is principally 


for supplies. There are no notable 
ob ee be SOA this island and the coast 
of Japan. i 





COGGIA’S COMET 


TE ude ee taken here give the following 
this comet, lige Wael ah with that of 
June eed published in NATURE, x. p. I3, shows the 
present direction of the motion. 
M CREER a 
© . um 24'56s 
p 56 31”5 
Tastan on dis euet vas y E E 
naked eye, seasibly brighter than 43 Camelopardi, and 
therefore rather higher M the Beth apilada Towards 


midnight it was le to detect a difference between its 
appearance, without the telescope, and that of neighboar- 

| Stars. . 
ere appears a decided similarity between the elements 


of this comet and those of the second comet of 1737 ob- 

- served the French Missionaries in China For the 
latter y I have calculated the following orbit, from the 
observations, or rather the genes pepe Dee by 
the Baron de Zach (Mon. Corresp. 


Perihelion passage 1737, June 27230 Em MT. 
o 
Longitude of peghelion, . . . 26158 
Ascen node . . . +. 1325 
Inclination of orbit . . s » à I 52 
Perihelion distance . atts 0°8348 


Motion—Direct. 

Daussy’s elements of this comet which appear in our 
catalogues are certainly defective. 

The present comet was detected when the true eroi 
before elion exceeded 100°, and there is every probe. 
bility Mr. Stone at the Cape of Good Hope may be 
able to furnish a good normal place at a arc of 
anomaly after perihelion. Hence the period of the comet 
may be determined directly from the observations, In 
another week's time we shall doubtless know very nearly 
the course which it will take when near the earth and sun 
in the first half of July; but so far, the determination of 
the elements has been one of no ordinary difficulty, as I 
find the continental computers have remarked as well as 


myself. J. R. HIND 
Mr. Bishop's Moser Twickenham, 


June 16 











i NOTES 

WE need not say much on Monday night's debate as to the 
appointment of a minister of Education; as we have already 
referred to the subject our ideas must bo known. Mr. Lyon 
fair's appeal was certainly strong, unanswerable wo think, but it re- 
ferred too much to education and too little; to science. Our 
scientific administration ought to be as strong as that of our 
law, and we are confident that it ultimately will be. Sir John 
Labbock’s speech was admirable. Ho seid it was surely a great 
mistake to suppose that the business of an Education Minister 
would be confined to questions relating to elementary schools. 
We must, he thought, take & broader view of the question. 
“Wo had,” he said, ''large educational endowments, but a 
‘system which was not even now in harmony with the present 
state of things, and which consequently does not produce the 
results which might reasonably be expected. If there had been 
a Minister of Education the Endowed Schools would not have 
been allowed to fall into the condition in which too many of 
_them were when the Endowed Schools Act was passed.” Speak- 


ing of the Fellowships of Oxford and Cambridge, numbering 720, 


he said, “ Out of the whole mimber he believed that not 
a dozen had been given for proficiency in Natural Sclence, 


could not do more for Natural Sclence because 
ject was not sufficiently taught in the schogls; 
the other hand, the schools did not teach it because 
so few inducements were field out at the Universities Both 
admitted that a change was needed, bat each was waiting for the 


taken advantage of to effect a change in the governing authority 
of the British Museum ; that, as recommended by the Science 
Commission, the national collections should be under the charge 
of directors, responsible to a special Minister of State, “At pre- 
sent the different national collections were in competition, not 
in harmony." The arguments urged in favour of the appoint- 
ment of an Education Minister were simply eluded by itx 
opponents, though it is at least consoling to think that Mr. 
Disracli’s speech was carefully guarded ; indeed the opinion of 
many is that in time he will see his way to supporting the ap- 
pointment of such a Minister, 


Ix reply to & question in the House of Commons on Monday 
Lord Sandon stated that arrangements had been made for bring- 
ing the various departments at the South Kensington Museum 
more directly under the control of the Education Department at 


Lorp RAYLEIGH, F.R.S. a member of the Council of the 
Mathematical Society, is about to do a very handsome thing, 
which will make that Society greatly indebted to him, and which 
should earn the gratitude of all mathematicians and therefore of 
all sclentific workers. He has expressed his intention of pre- 
senting 1,0004 to the Mathematical Society to assist it in the 
publication of its Proceedings and in the purchase of mathe- 
matical periodicals. The application of this handsome gift 
shows great discrimination on the part of the donor. 


Tux Profgeonhip of Zoology and Comparative Anatomy at 
King's College, London, is rendered vacant by the resignation 
of Mr. T. Rymer Jones, F.R.S., who has held it since the year 
1836. 

We regret having to record the death on June 6 of Dr. Her- 
mann Vogelseng, Professor in the Polytechnitum of Delft, at 
the early age of 36. He was well known for his varlous publi- 
cations on subjects connected with the microscopical structure of 
rocks and minerals. 


AT the meeting of the French Academy on June 8, the death 
was announced of M, Roulin, librarian to the Academy, and 
editor of the first volumes of the Compas Rendus. | 

Tue deputation of the Royal Geographical Society which 
waited on Government in reference to the family of the late Dr. 
Livingstone recommended that 10,000%, or 11,000%, should be 
granted; but it seems the Government have thought 3,0007 
sufficient, with about 1,000, by way of payment of arrears due 
to the followers and servants of the doctor. This is in addition 
to the 200%, pension, which is to be continued to the family. 
The Geographical Society seems to be quite satisfied with this 
ermangement. 

IT seems to be generally allowed that thfk year's Cambridge 
commencement has been unusuaslly brilliant; the number of 
honorary degrees conferred on Tuesd&y was very large. The 
names of the scientific men to whom the degree of LL, D. was given 
we have already mentloned. At the sume time the thanks of the 
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University were conveyed to the Chancellor, the Duke of Devon- 
shire, for his handsome gift of the Cavendish Laboratory. At the 
Oxford Encænıa yesterday, the degree of D.C.L. was conferred, 
among others, upon Victor Carus, Professor of Comparative 
Anatomy and Zoology in the Univermty of Leipaig. 


WE congratulate the University of Cambiidge that its Boud 
of Natural Science Studies have at lest come to see that the 
Oxford system" in the Natural Sciences Tripos 1s the only work- 
able one, and the only one which*can lead to really valuable 
results and the discouragement of cramming and su 
The Board having had under conmderaton the reports of the 
examiners for the Natural Sclences Tripos for several successive 
yeas, which express more or less dissatisfaction with the present 
system on account of the inducements it offers to the candidates 
to spread their reading over a wide area rather than to study 
deeply a limited section of natural sciences, think that the objects 
of the examination—viz to offer sufficient stimulus to exertion, 
and at the same time to give encouragement to sound study— 
will bg best secured by dividing the first class into two divisions, 
and by arranging the names in each of these divisions and in 
each of the other two classes in alphabetical order. They think 
it desirable that the first class should consist of those who, having 
shown adequate general knowledge in the first three days of the 
examination, have shown superior proficiency ın some one, at 
least, of the branches of natural science included in the examina- 
tion, and that in the case of every student placed in the first 
class, the subject or subjects for knowledge whereof he is placed 
in the first class be signified in the published list, They are 
also of opinion that it is desirable that those who pass the fist 
three days’ examination with credit should be entitled to admis- 
sion to the B. A. degree. To carry out these recommendations 
the Bomd propose certain alterations in the rules of the Tripos 
defining moie strictly the parts to be included in the first three 
days’ examination, and add regulations to carry ont thei new 
scheme, 


As the statute for settling the future stipend of the Professor 
of Geology at Oxford has now passed Convocation the Vice- 
Chancellor will proceed to an election in the course of the pre- 
sent month, Any gentlemen who have not already sent in their 
Dames are requested to do so on or before Saturday, June 20, 


THERE are several points in connection witk. the Annual 
Commemoiation of the University of Sydney, held on March 28 
last, which are worthy of notice, and which must be pleasing to 
the friends of scientific education. The number of students 
attending lectures at the University during the past Session 
was 4B, being the largest number at one time mnce the 
establishment of the Univermty. The number of ''superior 
graduates " now in the Unrversityis 87; on this reaching 100 
it will be entitled to send a representative to the Legislative 
Assembly, In recognition of the zeal and efficiency with which 
Mr. Liversidge-has performed his duties as Reader in Geology 
and Mineralogy, the Senate have promoted him to the higher 
grade and position of Professor in those sciences, and Demon- 
strator in Practical Chemistry, and have also voted 500, for the 
improvement of his laboratones. 


Further the Senate of Sydney University have made 
what many of our readers will regard ss a wise law; vir 
that candidates, who at the second yearly examination should 
have displayed o marked proficiency in any one of the three 
schools of classics, mathematics, or natural science, should be 
allowed, on the recommendation of the examiners, to devote 
themselves in theig third year exclusively to the subjects of that 
school, and to be examined for B. A. in them only. 


At the mame commemoration, a very gratifying act of 
nunificence was announced, Mr. William Macleay, M.L.A., 
. 
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F.L.S., has expressed his mtention of bequeathing to the Uni- 
versity his valuable library and collection of natural history, upon 
trust for the promotion of that science, and the instruction of the 
students and the inhabitants of the colony inthe same. He also 
expresses his intention of leaving to the University the sum of 
6,000/., the interest upon which 1» to be applied to the payment 
ofthe salary of a properly-qualified curator, to be specially and 
exclusively employed in the care and preservation of the speca- 
mens belonging to the collection, or any additions that may be 
made toit The hbrary already consists of about 2,000 volumes, 
and Mr. Macleay states that he is continually adding to ıt all the 
most valuable of the periodicals and proceedings of Societies of 
Natural History, published in England, France, Germany, 
Belgium, and Russis. It includes a large number of books on 
Natual History, which belonged to the late Mr. William Sharpe 
Macleay, F.L.S., and which have been presented by his brother, 
Mr. George Macleay, C.M.G., F.L.S., to accompany the col- 
lection, The collection of specimens, we believe, mny be con- 
sidered one of the most extensive and valuable in the world, It 
was first formed by the late Alexander Macleay, F.R.S, F.L,S., 
and was considered about fifty years ago the first collection in 
Europe. Many additions were made to it by his son, the late 
Mr. W. S. Macleay, who, as well as his father, wos conmdered 
one of the most eminent entomologists of his day. During the 
last fifteen years the collection has been grently enriched by the 
present owner, Mr. Wilham Macleay, by the accumulation of 
large numbers of Australian insects, besides 2 conmdeiable col- 
lection from other parts of the world, The library and collec- 
tion are to be maintained and known by the namo of the 
** Macleayan Natural History Collection," and to be open to the 
inspection of the students of the University and the general 
public, at all such proper and convenient times ns may be 
appointed for that purpose. From the admuable spuit which 
seems to animate the University of Sydney, we should think this 
munificent gift is hkely to be fiuitful of the best results. 


ON June 10 W. H. Miller, F.R.S., Professor of Mineralogy 
in the University of Cambridge, was elected a Fellow of St. 
John's College, Cambridge. Prof. Miller took his degree at the 
college and was formerly for several years a Fellow. He has 
now been elected for the second time under the statute empower- 
ing the college to elect as Fellow ''any person cminent for 
Science oi learning.” At the same time the Very Rev. C. 
Meridale, Dean of Ely, Prof. J. C. Adams, and T. Todhunter 
were elected Honorary Fellows, C. T. Clough, and J. N. 
Langley have been elected Scholars for proficiency in Natal 
Science, and A. M. Marshall (Scholar 1873) has received an ex- 
hfbition in augmentation of his scholarship. — First class in the 
college examination in Natural Science (alphabetical ordei) ,.— 
Clough, Langley, Marshall, and Stewart. 

Weare glad to see from the Fourth Annual Report of the 
Devon and Exeter Albert Memorlal Museum, Schools of Science 
and Art, and Free Library, that all departments of the institution 
ae in a flourishing and satisfactory condition. It 15 gratifying to 
sco that the Science schools are gaining ground, and we hope the 
Committee will do all in its power to develop these and induce 
those for whose benefit they are intended to take advantage of 
them. The museum has been greatly improved dunng the past 
year by the addition of cases, the arrangement of specimens, and 
the acquisition of a number of skeletons of typical vei lébrates. 


WE are pleased to see from the Sixteenth Report of the East 
Kent Natural History Society that itis in a satisfactory condition as 
regards members, funds, and work ; the number of members at 
the end of 1873 was 97; several valuable and appropriate books 
have been added to the library and a new microscope purchased. 
aie read beanng on local and 
oe natural history. 
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Tre Committee of the Leeds Mechanics Institute and | time in commercial pursults This school is intended to carry 


Schools of Art and Science have resolved to accede to s generally 
expressed wish that they should organise 2 Yorkshire Exhibition 
of Arts and Manufactures, to be opened in Leeds on May I, 
1875. The object of the Exhibition will be to promote the Fine 
Arts and Ait and Sclepce as applied to Manufactures, and the 
surplus funds will be applied to the liquidation of the debt now 
remaining on the Leeds Mechanics’ Institute. 

A VERY Successful meeting, under the presidency of the Mayor 
of Bristol, was held at the Victoria Rooms, Clifton, for the pur- 
pose of inaugurating the formation of a College of Science and 
Literature for the south and west of England and South Wales, 
to which we referred in NATURE, vol x. p. 93. The meeting 
was perfectly harmonious, and we have no doubt that the scheme 
so &uspiciously begun wil) be successfully accomplished. It is 
evidently intended that science will hold an equally important 
place with literature in the new college. 

WINGE AND HEIBERG, of Christiania ('* Die puerperalen und 
pyaemischen processe,” H. Heiberg, Leipzig, 1873), point out 
the remarkable presence of a fungus, which is at least very like 
a vibrio, in the basis of the sore in cases of pyæmic ulcerative 
endocarditis (Afycosis etdocardii Winge), and Helberg shows in 
similar cases the crowding of such beings in the superficial 
lymphatics of some of the viscera. This appears to be an im- 
portant contribution to the views of Lister as to the septic cha- 
racter of the pyæmic diseases. 


A PIXOK of native gold Weighing 200 kilogrammes, and worth 
24,0004, has been found in French Guyana, and sent to Paris 
to be placed in the Colonial Exhibition at the Champs Elysées. 


Tur French Academy of Sciences has held a long secret 
committee meeting on the propriety of granting to M. Chapelas- 
Conlvier-Gravier a sum of money for his meteoric observatory 
on the upper part of the Luxembourg Palace, A very strong 
opposition was offered, and it is doubtful whether the grant will 
be allowed. 


UrwARDS of a year ago there was founded at Berlin in con- 
nectlon with the German Geogiaphical Society, a ''German 
Society for the Exploration of Equatorial Africa," or, shortly, 
the “ African Soclety," having for its president the well-known 
Dr. Bastian, and vice-president Dr. Neumayer. The Society 
has received handsome subecriptions to enable it to carry out its 
` object, including a large sum from the Government. An expe- 
dition under Dr. Panl Gtissfeldt was soon organised, and in the 
end of May left Liverpool for the west coast of Africa, in the 
steamer Migrriia, which unfortunately was wrecked off Sierra 
Leone on June 14, Dr. Gussfeldt losing nearly all the equipments 
of the expedition. He got another ship to take him to Cabinda 
in Congo, tho seat of the German African Trading Company, 
where he found Dr. Bastian, who had also gone out to orgapise 
the work of the expedition. From Cabinda as a starting-point, 
several journeys have already been made into the interior, and 
in the Correspendensdlatt of the Society, several numbers of which 
have been issued, an account of the work done is given in a 
number of letters from Dr. Bástian, Dr. Gussfeldt, and others. 


Wx are glad to see that the governors of the Burnley Grammar 
School im the reconstruction of the buildings have given con- 
siderable facilities for the practical teaching of Science. They 
hare provided, among other rooms, two well-contrived labora- 
torles, one of which is to be devoted to chemical manipulation, 
and the other to experimental phyaics. The school is expected to 
open on August I, and the governors have elected as headmaster 
Mr. Joseph Hongh, B.A. (Cambridge), now Science Master at the 
Rossall School It is likewise the intention of the governors to 
found a central science school, which shall be open in the 
evening for the instruction of persons occupied in the day- 


out the recommendation of the Commission on Scientific In- 
struction in one of their recent reports. 


Mz. GEORGE SMITH has returned from his second Assyrian 
expedition. He brings Rome a very large collection of new 
cuneiform tablets and fragments, as well as & great many inter- 
esting objects of Assyrian art, including the entire lintel in 
sculptured stone of one of the ancient palace gateways. 


Tar forthcoming number of Petermann’s Gegraphitche Mit- 
iheilungen will contain an important contribution by Prof. Hanns 
Hofer, the geologist of Count Wilczek's expedition of 1872, on 
the geography of Spitxbergen. The paper contains the results 
of careful observation on the harbours, the configuration of the 
island, especially in the neighbourhood of Horn Sound, and on 
the glaciers, which were minutely explored. 


A NOVELTY in legislation consists in the recent introduction 
into the U.S. Congress of a bill proposing to grant the State of 
Minnesote 200,000 acres of land within its limits, the ploceeds 
of which shall be kept as a perpetual fund, the interest to be 
applied to the support, maintenance, and equipment of an astro- 
nomical observatory and school of mines at St. Anthony’s Falls 
in connection with the Minnesota State University. A special 
stipulation in this proposed act is that the schools shall be free 
of charge to all students. 


Wx have received the first two numbers of the Querterfy 
Fournal of Comchology, conducted by Messrs. W. Nelson and J. 
W. Taylor (Hardwicke). We should think it lkely to prove 
of considerable value to the class to which it is addressed. 


Wr have received the Report of the Ashmolean Society 
for the year 1873. During last year the Society has held 
Seven General Meetings, at which a number of valuable scientific 
papers were read by well-known men of science. 


MzssRS. MACLACHLAN and Stewart, of Edinburgh, have ready 
for immediate publication a work entitled the “Birds of Shetland,” 
with observations on their habits, migration, and occasional 
occurrence, by the late Dr. Saxby. It will be published at one 
guinen. 


THE variow learned bodies of Massachusetts, especially the 
American Academy of Arts and Sclences, and the-Boston Society 
o£ Natural History, are urging upon the Legislature the import- 
ance of undertaking a new and thorough scientific survey of the 
commonwealth. The results expected from such & survey at 
the present time are a detailed topographical map on a scale 
of an inch to the mile, maps coloured to show the distribu- 
tion of rock-formations and economic minerals, with charts on a 
larger scale of perticular localities having special interest or im- 
portance ; also full descriptions of everything connected with the 
theoretical and economical mineralogy and geology of the State, 
and especially foll descriptions and truthful illust:ations of the 
animals and plants, including their natural history, transfoima- 
tions, and relations to man and his requirements. 


Tur additions to the Zoological Society's Gardens during the 
past week include a Vulturine Guinea Fowl (Vumida vulisrina) 
from East Africa, presented by Dr. J. Kirk; a Stump-tailed 
Lizard (Trachydoscurus susosus) from Australia, presented by 
Mr. N. Clements ; a Spotted Cavy (Calagerys paca) from South 
America, presented by Mr. J. W. Alexander; a Crested Agout ` 
(Dasyprocta cristata) from Colon, presented by Mrs Wood ; a 
Persian Gazelle (Gexel/a subguttsrora) and a Fennec Fox (Camis 
femne) from Persia, presented by Mr. E. S. Dawes; two Cor- 
morants (Pkalacrecorax carte), British, presented by Capt. 
Salvin ; five Mandarin Ducks (Aix galericulata) batched in the 
Gardens, ° . 
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SCIENTIFIC SERIALS 


Lid: Annal a aer pen nud Pharmacie, Band 
OB can lode ri pllylanine by Dr Ge 
ees :—On aldehyde dein oe df napthylamine, by Dr. 
xine pena Bisiphite C, EUN. SES; cono. ‘thi 
th: 1 bi te, Cy, i 
nap is oan on heating into sul b REL water, 
and a resinous inanes of the fosmula s imu CEN —Action of 
amides on phenol, by Dr. The author hes tried 
the action of benzamide ee dio hari o bees: 
mide on cresol, on methyl salicylate, and on ethyl salicylate.— 
The same author contributes a on the various cymenes. 
Seventeen of these bodies are d and tabulated with 
Inbliographical references, Franz Meilly contributes a long 
peper on aconitic acid, e which substance à» author assigns the 


lo? 
constitutk nal formula C—C . —The following are commu- 


H,CO,H 
nicatfns from the laboratory of applied chemistry ot s 
Unversty :—On Bavarian eclogite by Dr. Gerichten. 


crystalline 

titaniferous iron of abnormal composition, 
abnormal constituents of urine after takmg asparagus A 

.—The solubility of tellurium and in sul une 

by the same.—On the quantitative determination of 

pd by the same. —'* S rene Ibatylene " is the 
itle of a len by paper by author has also 
accomplish ens of na thalene, Under the heading, 
eres ait the et apa, Un Kasan, commu- 
nieated by Alexander Saytzeff," we have erat 
On an bou Garage acid, by A. 
ethyl-malonic —On the ether of iier t3 ty 
the sume.—On some sulphur derivatives of the 


alcobola, N. Grabowsky and Alexander Sa Oat the 

reduction of succinyl chlonde, by A. Saytzeff. chief pro- 
CH,COH 

which, by 


duct of the reduction is succinic aldehyde da.cou 


the action of caustic bases, yields a new oxybatyric acid 
CH,CH,OH 
.—Contributions towards the determination of the 
CH,COOH 
structural formule of the allyl compounds of acrylic acid, by E. 
Linnemann. —Contributions to the history of the orcing—IV. 
On tae rodo den tauivet of bio ateos Dy Jon ohn Stenhouse. This 
has already appeared in the *of the Royal 
EB — Researches on the allyl group. dM On e-dibrom- 
propionic acid, by O. Philippi and B. Tollens.— XIV. On a- 
mono lic acid and conversion of a-dibrompropionic acid 
by the same authora—XV. On 8-monobroma- 
crylic acid from B-dibromproprionic acid, by R. Mis rides B. 
Tollens.—X VI. Bye- ducts of the on of f-mono- 
bromacrylic acid, by the same. —F. Mohr contributes a lengthy 
paper on the theory of dissocanon or thermol 
other views tho author op in severe terms of Tome 
mann, who has introd the idea of entropy into the theory of 
.—The concludmg paper is by J. T. van Renesse, On 
octylic and caprylic acids. 
Bulletin de I Academie Royale des Sciences, © de. Belgique, 
ser, 2, t. xxxvi, No 4.—Mr. A. Gilkmet gives ‘the frst of a 


i 


is occupied with Sordaria fiseicola (Cesah 
a calia wih oMame iade (Fuckel). 
those made by M. Woronin on Sordaria Amiseda, show- 
these fungi are sexual. The development and structure 
are minutely given.— Dr, F. 
the centres of vaso-motor nerves, 
of blood- 


€ upoy frog are carefully detailed. He shows that 


re imngo, darent reflex vaso-motor age, ol, 
control 


the work of 
is & short note b M Edward Monum 
ication tho mechapical of hest to the 
plants M. Barthélemy, Professor of Physics at 


H 


; 
j 


Hj 
2 
E 
d 


n 
: i 


Toulouse, had recently said that he noticed last July a bamboo 
in the Jardin des Plantes at Montpellier, which a centi- 
metre an hour. Such growth, he remarked, must be coincident 
with the fixture of carbon. M. Morren by no means sees that 
this follows, He says, ''Carbon fixed in the green organs of 
plants under the influence of the sun's rays, by the decomposition 
of carbonic acid, is not immediately applied to the formation of 
the tissues by which new organs are formed. The materials of 
growth are furnished by organic material already elaborated, 
and thelr application to the requirements of growth is accom- 
panied by an expenditure of force requisite for thelr circulation 
and transformations.” Often when we can seo plants 

they are not fixing any carbon. Tubers, bulbs, buds, and seeds 
when sprouting not only do not fix carbon, but lose some. 
This is in ence of their respiration, and it is the 
this combustion which occasions the 
they sprout.—There are four chemical 
: On the dry distillation of lactic 


national ten etnia observations. 


der Osterrackischen Gesellschaft fir Meteorolegie. 
—No. ert vol ix. contains papers by Messrs. Wild, Hany, and 
Jelinek on methods of reduction to sea-level of barometne resd- 
ings. —Dr. Ebermayer concludes his notice of Lorenz and Rothe's 
new ‘‘ Handbook of Climatology.” The second volume is by 
Dr. Lorenz alone. The ‘‘Provinces’’ into which he pro ito to 
divide are Subarctic, Pontic, Baltic, North 
Oceanic, and Mediterranean. The causes of ese ipe of 
climate are discussed and grouped idi to their relative im- 


ranco and th h the ter evoted to E a 
Short of characteristics M aus of Axia, Abi rica, 
pd: sape per pag anya e space devoted to short 
articles 1s occupied with a notice of Bruhn’s meteorological ob- 
servations at Leipzic. 


A stronemiscke Nachrichten, Nos. 1,991, 1,992. —These numbers 


contain a paper by E. Schonfe the penods of 
maximum minimum of a number of variable stars, with a 
rie history of cach; The elements of planet (136) are given as 
ollows :— 
Epoch April 1874, o'o Berlin time] 
M = a25* 29'2" | 
w = 331? oo" 
& = 185° 53' 4” 
i= II" 30' 4" 
$= 823 2" 
u = 1007" 
Log. 2 = 03642 


Menorle della Societa degli Spectroscopisti Italians, March.— 
This number contains a letter of Prof. B. Wolf, On the maxima 
and minima of solar spots, He refers to the valne I 1111 years for 
the period, as given by him in 1852, and now finds from further 
data the period of munima to II'II4 years, and that or 
maxima 11°060 years, He claims to have proved the connection 
between the above periods, and the magnetic and auroral disturb- 
ances. A diagram accom this number of the chromo- 
d for Sept. 1872, and J. Tacchini contributes a paper On 

ic considerations, in which he gives the method 


pes employs Piy Le pron amea mii. a tangential slit, 
accom o this number is an astronomical 
appendi a paper by Prof- Schiaparelli, oe 
appends, onan the variation of terrestrial magnetism 


sidered in relation to the Prcqucuey ot solar spot to wilde 
added a table showing at once the connection of the two pheno- 
mena, from the year 1836. 

Der Naterforscher, April This number consists of nbum& 
of papers read before Societies, &c., most of which we have al- 
ready noticed. Students of the Prelustoric period will find a 
long article from the Afttthalungen der Antuyuarischen Gesell- 
Se en NOHEDARMID of the remdeer penod m 
S 

Bulletin de la Socii a! Acclimatation de Paris, May.—A. very 


practical on acchmatsation opens the May number, in 
which M. M. Corndly gives an account of hu experi- 
EEES ucing kangaroos, wom llamas, marmots, Angora 


goats, and leven ate varieties of and plants to find a 
congemal home in the soil and climate of France. The former 
animals would seem to be fully acclimated, and to be 
a veluable acquisition.—Brazl now seems to enter into the com. 


T 


136 NATURE | [ume 18, 1874 


E 





petition with new varieties of silkworms, which are described as 
possessing many qualities which will renderthem a most useful addi- 
tion to the various silsrorms now under cultivation, —The Society 
has been succesaful in securjng two specimens of a fish called the 
Gouraml, from Smgapore ; attempts have been made to procure 
some of these fish for mtroduction into this , but they have 
as yet been unsuccessful. The introduction of the Disstyres, a 
Chinese ‘fruit-tree, is recommended, and attempts are being 


made to açclimatiso it—-M. Millet is endear: to secure | moments two other gron on either side of the D 
somé means of ig tlie. approách of cald wei in the lines, the group B (lca ) being notso dark as tho 
spring months, and gsks for any o ns on the point which ese bands are all off towards the red, and 


others may have made:—An interesting paper by M. J. Lapru, ` 
on the I bee, pointsout the superior qualities of that insect, 
and suggests its more cultivation, 

Sakrbuch der kais, hon. geologischen Reichsanstalt, Band xxiii. 
Nos. gene —The firit paper dn No. 3 ie pp Dr. O- TRU. ` 
On tho relation of the Bonemian carboniferoua formation to the 
permian. The pelzontological and physical ence 
tho author to arrange these formations as follows :—I. Perman 
formations. a Upper groun (mith two stages) consisting of red 
sandstone with bituminous contgining animal remains, 
and red shales with various plant-remsins ; marl, limestone, and 
calcareous shales with abundant animal remains 4 Lower 






“In order to assure ourselves that the bands are not by the 

presence of a trace of an oxide, tubes were prepared in which 

the mee mi meled i hydrogen ee 
in 


the 
a metellıc surface. An analysis of the 
used showed it did not contain more than og8 per 
was al- 


globule, 
yis 


cluded in the . IL Carboniferous formation: grey sand- 
stones and erous shales ; coal-seams without accompanying 
bituminous shales, and without a fauna which can be brought 
into relation or connection the peamian. The flora shows 
no admixture of permian —In the second article L Niedz- 
wiedski gives some account of the basalt rocks met with in the 
carboniferous basin near Moravian Ostraw ; and the other papers 
in the number are On theoccurrence of Tertiary for mations! in the 
up on of the Maritza , that is, between the Balkan 
S The Kiodope mountams in ili; and Contributions to 
tho geol of the Fruska Gora in Syrmis.—There are only 
two geological paper in No. the fist of which isa ray loig 

tlon, by F. Posepny, the lead and cadmia veins o 
Raibl in Carinthia, which is well illustrated with coloured litho- 


of the vapour was clearly seen at this temperature on looking 


h the tube at a lime-light placed at the other end. Owi 
doub to the greater thi or increased dads of the 
vapour, the bands seen by the previous method could not be 
resolved by the small pe employed, the whole of the 
red being absorbed, whilst a broad absorption-band in the 

yellow was seen occupying the place of the group +. 

The positions of the bands obtaimed by the first method were 

measured by means of a telescope and distant scale, and the 
wave-lengths obtained by an interpolation curve, for which well- 
known aur-lines were taken as references, The following numbers 
ve the wave-lengths of the most distinct, that is, the most re- 

ble edge of each band. As the measuiements hed to be 

quickly made owing to the mpid darkening of the by the 
action of the vapour, these numbers do not lay claim to 


two plates accompany tho paper.—Am the ''Mineral 

Communications,” so carefully edited by Dr. Tschermak, there is 
one paper of somewhat general interest, An outline of a meche- | 
nical theory of the laws of crystallisation, by Dr. J. Hirschwald. Bands of potassium shaded off towards red. Ware-length in 


. Monas prodigosa, by Prof. Binz of Bonn; On the pupil of the 6615(* 6357 /" 6033 5842 5700 }7 
fox, eie, Du benzylaulpho-cyanates, by é; and 6572 6350 6012>8 5821-7 5690 
others on technical points of medicme. In the latter we-may 6534 6331 5988 5674. 
note Dr. Braunia description of the Upper Jura; wine 6494. 6322 5964 5781 3667 nÈ 
section ; Dr. Umber’s measurements of the skulls of numerous The bright lines in the red and violet were not seen 
mammalia, in which ho attempts to find a cnterion of their fn- | reversed, tensity of the lime-lght being too Il at both 

extremes to render an observation la - 


igence in the tion of the anterior to the posterior part 
of basis Gecoidlog to his results the Eio are 
inferior to the Quadrumana; and Horses to Rodents and Marsu- 
piala) ; two papers on the geological and paleontological features 
of the cave at Balm: one by On tubercular inflam- 
mation; and one by Keknlé On allyl compounds. 


In order to ascertain whether the vapour of sodium, 
when seen in thin la appears nearly colourless, exhibits 
urilar absorption bands, iba containing the pure metal, which 
had been prepared and preserved out of contact with any hydro- 
carbon, wero the metal being obtained free from oxide 
end the abeorption-spectrum being observed in the manner al- 
ready described. As soon as the metal began to boil a series of 
bands in the blua (Nay) made their œ, and shortly 
afterwards bends in the red and yellow (Naa), stretching as far 
as the D lines, came out. At thus period af experiment the 

Imes thus blotting out a series of fine bands 








* SOCIETIES AND ACADEMIE 
, LONDON . 

Royal Society, Junó 11,—Note on the alleged existence of 
Remains of a Lemming m Cave-deposits of England, by Prof. 
Owen, F.R.S. ! 

Note on the Absorption-S of Potassium and Sodium 

- atlow temperatures by H. Roscoe, F.R.S, and Arthur 
Schuster. 

In order to obtain tho absorpton-spectrum wieso e 
well-known oured potassium A éan, 
ary metal were sealed in um tubes Ello wiih by and | 
one of these was then in front of the slit of a lexge Stein- 


E 
E 
| 
: 
: 
i 


When the vapour of sodium is examined in a red-hot iron 
tube the colour of the lime-light as seen h it is a dark blge. 
‘As the sodium is swept away by the current of hydrogen passing 


colour 
be analysed by the At frst (he whole red 
green and part of the blne ie cut ont entirely.” The D lines 
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considerably widened, and an y n-bend ee 
green, apparently coinciding with the double sodium line, whi 
comes next in strength to the D Imes. AI the colours, therefore, 
seem to be shut out except part of the orange, part of the green, 
sodium vapour becomes less dense 
throngb, and the same sbsorption-bands are 
seen as are observed in the other method. coi cS 
ight blnish-gr&en tint, but is nearly colourless,’ 
the wayp-lengths of the more re- 
of the sodium aed ea bandi ia tenth-metres 


o in manner above descri :— 


6105 5999 B 4964 
o 515 4 
I I 4 
* 6051 (8 2083 4863 (Y 
6035 503 4832 
601 5 4810 





The drawings accompanying the paper show the general ap- 
poarancs of the two absorption-spectra. 

Linnean Soclety.—Anniversary Meeting May 25.—G. 
Busk, vice-president, in the chair.—The chairman announced 
the officers who bad been elected for the (see NATURE, 
vol x p. 72).—It was moved by Mr. Bal, seconded Mr, 
Carruthers, and carried :—'' That the es be 
requested to convey to Mr. Bentham the cordial thanks of the 
Soclety for his invaluable services throughout the thirteen years 
during which he has occupied the president’s chair, to express to 
him the regret with which the Fellows contemplate the loss of 
his services, and to assure him that the zealous interest which he 
has taken in the welfare of the Society and the great efforts 
which he has made with so much liberality and success, to m- 
crease lis prosperity and usefulness will always be held in grate- 
ful rem ce. "—It was moved by Mr. Busk and unanimously 
resolved ;—'' That the thanks of the Society be also giren to 
Mr. Stainton on his retirement from the office of secretary, with 
an expression of the Society's deep regret on losing his valuable 
services m that 2 


and out that the ph 
of darkness merely, but of or night.—Prof Thiselton 
Dyer described the structure of the flowers of Pringiea and 
Lyalha, which had recently been sent to this for the first 
time by Mr. Moseley, from Kerguelen’s Land, which had 
been analysed by . Oliver, and subsequently by himself, 
Dr. Hooker pointed out that several peculiarities in the structure of 
Pringles, the absence of petals and of the usual glands between 
the bases of the stamens, the exserted anthers, the of 


the extended into a tuft of hair, appeared to t to this 
lant (a native of a country where there are no ed insects), 
being a wing-fertilised member of a class of plants are ordi- 


narily fertilised by insects.— The followmg papers were then 
read :—1. Contmbutlons to the botany of the Challenger expedi- 
ton. Presented by Dr. J. D. Hooker, C.B.—XIlIs. Challenger 
Lichens (Cape de Verdes), iy Dr T: Strton —X VIe. Letter 
from Mr. H. N. Moseley to Dr. Hooker, dated Cape Otway, 
Australia, March 16, On i 
and Heard Islands. —X VIII. List of hitherto unrecorded species 
from Kerguelen's Land, Marion, and Heard Islands, with a note 
on Lyalha kerguelensis Hook f., by Prof. Oltver.—5 is of 
the mosses of the Island of St. Dn. 
to Dr. Hookers paper On-St. Paul's d » the 
Restiacee of Thunberg’s herbartum, by M. T. F.R.S. 
At the time that the author; pu ed his monograph On 
the South-African Restlacese, in the Journal of the Society, voL 
vit. p. 211, and vol x. p. 209, he had no of 
i the type specimens described by 
figures by that naturalist are excellent ; but his descrip- 
tons are often so imperfect that not even the sex of the plant is 
mentioned. In common therefore with all who had previously 
studied these plants, the author had to guess at the species in- 
Lately, however, by the kindness of the 
Thunberg’s African collections have been 
transmitted to Kew for inahon, and the author availed him- 


pelf of the opportunity to study the Restiacese. The paper now 


. The few 


read contains list o^ these i 
and such rectifications in nomenclature as the examination 
rendered  necesmry.— On Na Om, m nnd 
Asteranthos, by J. Miers. The plants forming the group of 
the Nagoleomesr are confined to two very heterogeneous genera, 
one from Afnca, the other from Branl. Nagelscna was dis- 
covered in 1787 at Owrres, Palisot-Beauvols ; Asteranthes 
was established in 1820 by ontaines, when he associated it 
with Waselena as & group belongmg to Sympvocines. These 
plants have been ever since & complete vue botanists, 
Who have: assigned. to- then 'rehotety. oii positions, 
the last being that given by the authors of the ‘“‘ Genera 
Plantarum," who them a sub-tnbe of Lecythides, one 
of thelr tribes of Myrtacee. A careful examination of 
these plants has convinced the anthor that most botanists have 
been wide of the mark in to thelr true affinity. Mr. 
Miers brought forward & large mass of information con 

Ne from which he drew the conclusion that there 3s 
n in its structure to show the slightest relation to Myrtacese ; 
that it is equally irreconcilable with Barringtoniese and with 
Lecythidese ; and in ence of these ive results we 
must search elsewhere for its true affinity. This led the anthoi to 
examine a from the same region as Napo- 


Omphalocar pum, 
leona, and whose flowers fruit of similar form grow upon the 
generally 


with their names, synonyms, 


regarded as 
belonging to Sapotacess ; the authors of the “ Genera Plan- 


natural order it must remain the monotype of a distmct family, 
to be placed in juxtaposition with Sapotaces. In regard to 
Asteranthos the author shows by figures that it bears 
scarcely any resemblance in ary of iis features to "NVajoleona. 
A strong resemblance exists in the form of its calyx to that repre- 
sented by Wight in an Indian species of RA And 
there seems nothing therefore to separate Asteranthos from other 
genera of Rhododendres, except its more rotate corolla. 


Mathematical Society, Thursday, June 11.—Dr. Hirst, 
F.R.S., president, in the chmr.— The president made a state- 
ment to effect tbat he had much pleasure in announcing to 
the members present that he had received a letter fom Lord 
Rayleigh m which thet his intention of 
handing over to the Society the sum of 1,0007. to be invested 
and applied to assist in the cation of the Proceedings, and 
the of mathematical periodicals. As the subject will 
be brought before the members more fully in November neat, 
no further action was taken, but the announcement of the muni- 
ficent offer gre eral satisfaction to the meeting.— Prof. 

, V P., having taken the chair, Mr. S. Roberts 


note On the numerical calculation of the roots of fluctuntin 
functions.—In the absence of the authors the reid 
parts of papers by Mr. Griffiths and Mr. Routh, F.R.S. In his 
note On a remarkable relation between the difference of two 
Fagnanian arcs of an ellipse of eccentricity e, and that of two 
corresponding arcs of a hyperbola of eccentricity — Mr, Grifüths 
establishes the following relation: Se 774 tre QQ. is Arr th, 
arc Pt arc C10 
where the maccented letters refer to the ellipse and the accented 


EK tie EQ and Mn nM AD Ie abaci. of 
P, Q P, Qs object of Mr. Routh's first paper, viz, Sta- 


Li 
bility of a d system with two independent motions, will 
be gathered fom the following extract :—'''The equations of 


two independent motions are of the form 





dix dx diy dy 
ATA +B tat Pe Ot By 
ar pe 


uu e Ty dy is 
3 ao zx FUNT Oe + Hy o 
To solve these wo eliminate either x or y, and obiam a bi- 
quadratic of the form 
aD + bD +D SG dD b eco 

The whole nature of the motion ds on the forms of the 
roots of tis equation. Rules are in books on the th 

of equations to determine whether roots are real or i - 
nary, but this is not exactly what we want to know. It 1s often 


P 





roposed to investigate a method of easy ap 
Is point."—Mr. outha second paper was 


Dr. Pruner-Bey, and „especially Dr. Lepsius, had$ 
the opini M Eie of the ob déscnbed, such as fitnt 
M. Chabas also took the samo 


flakes, were naturally produced. 
view as Dr. Lepaius, and 


more instructive kind have been discovered, chiefly M. 
an ie i 

statues, found in tombs accom inscrip- 

Dr cane camden aUi dés decease, A 


aig day. D The 
quering of S Kings, 
ri ie The Nablan 


Royal Horticultural Boclety, June 4.—Sclentific Com-, 
mittee.—A. Grote, F.S., in the chair.—The Rev. M. J. 
Ber exhibited trusses of Pelargonium “St George,” 


which all the flower, and not, the central one only, were dest- 


the pollen 
of mad e po doing ee atew Tas —Dr. 
Masters the roots of a Deodar, which had y died 
- on 


an old tun-pi 
spawn. —Prof. Thiselton Dyer read the following extract from a 
letter addressed to Admiral Spratt by his son +—‘ 

Feb. a2, 1874.— On the night of the 10th of this month we 
a change of white to blood- snow. The native mind was 
much excited, and said this falling of blood and snow wase sign 
of some coming wer... blood and snow was snow 
mixed with dust. Now as the whole of the hills at the foot for 
some distance had been for many days well saturated, thisdustmust 
have come from a long distance, and must have ascended a con- 
siderable height. The snow-clond must have been full of dust, 
or the atmosphere between us and it, probably the latter., The 
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and S. fer jwrea, also on ap of 
gallus B. tan at Reen Uy Ry wan Capt 
and the stems of which 
markets like asparagus, 


4 ^ Paps : : 
y of Bclences, June 8.—M. Bertrand in tho chair. 


editor of the first volumes of the 
Comptes Rendus. — f pers were read +—Determi- 
nation of the number of similar which satisfy four con- 
ditions, by M. Chasles.—On the distribution of the heat deye- 
collision, by 


Berkeley, 
“were seid to be sold in the Indian 


EN 


last meeting by General 


to The first of these was by M. Dumas, enti 
“ Memoir on the means of the invasion of Péywlexera.” 


AE RERET ERG S 
dbi d 
eri 
irte 

j 
d 
; 


in pi by M. Ch. pe.—On a ological peculiarity 
of Axolot! by M. C. Dareste, The : in question is 
mucous substance moro ir low tek and 





the presence of & con- 
ni blood in the cloaca of both sexes during tho 
of reproduction, —On the metamorphoees of the Acari ot 
the families .Sercvéride and, Gamaside, by M. Mégnin. 
CONTENTS Paar 
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EL 


THE NEW PHYSICAL LABORATORY OF 
THE UNIVERSITY OF CAMBRIDGE 


(55 the 16th inst, at a Pis Lan heldin the Senate 

House, Cambridge, the Cavendish Laboratory was 
formally presented to the University by the Chancellor. 
The genius for research possessed by Prof. Clerk Maxwell 
and the fact that it is open to all students of the Univer- 
sity of Cambridge for researches will, if we mistake not, 
make this before long a building very noteworthy in 
English science. We therefore put before our readers, as 
prominently as we can, a description of it. 

The Cavendish Laboratory has been erected entirely 
at thaexpense of his Grace William Cavendish, Duke of 
Devonshire, K.G., Chancellor of the University, who has 
also signified his intention of supplying it with the 
apparatus necessary for a complete physical laboratory. 
The building consists principally of three floors, of which 
the accompanying figures show the plan on a scale of 
32 ft. to tbe inch; Fig. 1 representing the ground-floor, 
and Figs. 2and 3 the first and second floors respec- 
tively. The west fiont consists entirely of Ancaster stone ; 
with the exception of the lecture-room and the staircase, 
which will presently be described, the only ornate portion 
of the building is the great gateway, X Fig. 1, situated 
near the south end of this front. The doors, which are 
very massive, are beautifully carved in oak, and bear, in 
old English letters, the inscription “ Magna opera Domini 
exquisite in omnes voluntates ejus,” which is the Vulgate 
version of Psalm cxi 2. Over the gateway are the arms 
of the Duke of Devonshire on the left, and the University 
arms on the right, the motto of the Cavendish family, 
“ Cayendo tutus," occupying the centre ; and the whole is 
surmounted with a beautifully carved statue of the Duke in 
his robes as Chancellor of the University, god bearing 
in his hand the Cavendish laboratory. The lower portion 
of the building on the right of the entrance is occupied 
by the resident attendant. The external walls are 2 ft. 
thick, the foundation being at a depth of 15 ft. below the 
surface : with the exception of the west front, the tower, 
and the portion occupied by the lecture-room, they are 
built of brick, with Ancaster stone dressings. The 
tower (marked A in the plans), which is about 17 ft. 
by 14 ft. 6 m. internal measurement, and 59 ft. in height, 
contains & very handsome stone staircase with carved 
oak balustrades. 

In describing the internal arrangements seriatim, we 
shall commence with the room at the east end of the 
ground-floor marked B in Fig. r. This room is set 
apart for magnetic and other observations requiring 
great steadiness. At a is a brick pier about 18 in. high, 
with a stone top about 4 ft. square. This pier is quite 
distinct from the tiled pavement of the room, the brick- 
work being commenced at a depth of about 18 in. below 
the pavement, and this resting on a foundation of concrete 
about 18 in. thick? On this pedestal is placed the great 
electro-dynamometer of the British Association, the two 
large coils of which are each about half a metre in dia- 
meter, and each contains 225 turns pf No. 20 copper wire. 
The diameter of each Circle of wije has been accurately 
mcasured, as has also the distance betweeen the two 

VoL. x.—NO. 243 





bobbins, which is about equal to the radius of either. The 
resistance of each coil has also been determined, and 
thus all the electrical constants of this instrument are 
known with great accuracy. It is by comparison with 
these coils that the electrical constants of all the other 
electro-magnetic apparatus in the laboratory will be 
determined. For example, the magnitude and position of 
each circle of wire in each coil being known, the coefficient 
of induction of the first coil on the second can be at once 
found. -Suppose, then, we wish to find the coefficient of 
induction of a third circuit upon a fourth whose resistance 
is known. Let the same primary current be sent through 
the first and third ciicuits, and let resistances be intro- 
duced in the second or fourth until the currents in the 
two latter are equal. Then the electromotive forces in the 
second and fourth cirguits are proportional to the whole 
resistance in the circuits, and thus the coefücient of in- 
duction of the two pairs of circuits are compared. 

At ô and c are stone slabs each 4 ft. square, supported 
on foundations similar to those last described. On the 
slab at 4 is placed a unifilar magnetometer of the 
pattern adopted at Kew. In the upper part of the 
north wall of this room is a small window for the 
purpose of determining the direction of the mendian by 
astronomical observations, This direction being once 
determined, vertical mirrors will be placed opposite each 
other on the walls, each mirror being supported by three 
screws and accurately adjusted by means of nuts so as to 
serve the purpose of collimation marks. Three mirrors 
will be placed respectively on the north, east, and south 
walls of the room, but the fourth mirror will be fixed on 
the west wall of the room marked F in Fig. 1, in such a 
position as to be visible through the doorways from the 
mirror on the north wall of room B. The room marked 
C in Fig. 1 is called tbe clock room. In it is a stone pier, 
d, on foundations separate from the rest of the building 
and intended to carry the principal clock. This clock 
will be in electric communication with the other clocks in 
the building, and will from time to time be compared with 
the clock at the Astronomical Observatory. In this room 
is also erected a massive stone frame, s, intended to carry 
an experimental pendulum, This, like the clock pedestal, 
is erected on a foundation similar to that which supports 
the electro-dynamometer, ' 

Each of the rooms B and C is about 30 ft by 
20 dt. The windows in all the rooms throughout the 
building have wooden shutters fitted to them, by 
which they can be completely darkened. On the in- 
side of each window is a large stone shelf, and on 
the outside & similar shelf in the same plane with it, so 
that an instrument may be erected with some of its feet 
inside and some outside the window, a small channel 
being left between the two to allow the escape òf rain- 
water. The room marked E in Fig. 1 has two large 
windows on the north side, and will be used exclusively for 
balances, The best balance at present in the laboratory 
was constructed by Oertling, and when loaded with a 
kilogramme in each pan will turn to the weight of a milli- 
gramme. This balance, while capable of carrying a very 
considerable weight, is sufficiently delicate for most phy- 
sical purposes, 

The room marked F in Fig. r is called the heat 
room; in it wil be conducted experiments in calo- 
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rimetry, and the like. This room at present contains 
an apparatus devised by Prof. Clerk Maxwell for deter- 
mining the viscoeity of air.* ‘This is done by causing 
three glass plates to vibrate between four parallel fixed 
plates in an ait-tight receiver, by means of the torsion of a 
steel wire. A mirror being connected with the plates, the 
amplitude of vibration is determined by viewing through 
a telescope the image of a fixed graduated scale formed 
: -by the mirror. The room G on the ground-floor is used 
for unpacking spparatus, &c., which is brought directly 
into this room from the street. The apparatus is then 
- raised to the floor above by means of a lift at & H 
Fig. 1 is used fora workshop ; it is furnished with a car- 
penters bench and tools, two vices, &c. <A 5-inch self- 
acting screw-cutting lathe will shortly be edded, and 





thus the means will be provided for adjusting and 
repairing on ihe premises most of the apparatus re- 
quied in physical research. The room K is called the 
battery room; it is situated immediately under the 
lecture-room, into which wires will be carried from the 
- battery through small hatches in the floor. The battery 
which willbe employed is Sir William Thomson's tray 
battery, in which’ the zinc plates will be supported on 


porcelain cubes of r-inch edge. The internal resistance: 


of one of these cells is about '16 ohm. A gas holder con- 
- taining oxygen gas will also be kept in this room, from 
_which pipes will be carried up into the lecture-room, so 

that the oxy-coal-gas limelight will be always at hand. 

The south wall of this room, which is 18 in. thick, passes 
: up into the lecture-room independently of the floor, and 
s + A Seo the Bakcrlan Lecture, Pinul. Trans, 1865. ` - 
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carries the lecture table. The floor of the lectire-room is 
supported on two brick piers, which are built about an 





inch away from this wa]l On the stone pavement of the 


ground-floor a long line will be carefully measured, and 
with this the other measures of length used in the labora; 
tory will from time to time be compared. At f is an old 
stone gateway of the sNteenth century, which formerly 
served as the entrance to the Science Schools, 

Passing now to the east end of the first floor we find our- 
selves in the general laboratory (L Fig. 2) This room is 
60 ft. long and 30 ft. wide, and is designed to contain twelve 
large tables, though there are but ten in it at present. 
Each of the tables in this, as in all the rooms on the first 
and second doors, is supported independently of the floor 
on beams resting on brackets fred,in the walla of the 
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rooms below, holes being left in the floor and blocks placed 
upon the beams so as to be flush with the flooring ; it is 
on these blocks that the legs of the table rest, A stand- 
pipe, conveying gas, passes up through the centre of each 
table, and carries connections for four Bunsen or other 
burners, but can be remored at pleasure, A closet, 
provided with a good draught into the chimney, will be 
erected at the east end of this laboratory, in which any 
experiment producing objectionable fumes, &c., can be 
conducted. This laboratory is intended for the general 
use of students, Each room, with on@or two exceptions, 
is provided with an open hearth for a basket fire and a 
ventilator leading into the chimney near the ceiling. 
Water is also laid op to all the rooms, which are likewise 
furnished with leaden sinks; “end a plentful supply of 
indiarubber tubing fined with canvas will be always on 
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hand in case of fire. The room marked M in Fig. 2 is 
the Professor's private room. It communicates with the 
general laboratory by two hatches, which can be opened 
or closed at pleasure. In the ‘south-west corner of this 
room is placed Sir William Thomson’s quadrant electro- 
meter, madè by White of Glasgow. N Fig. 2 is called the 
apparatus-room. This room Will be furnished with glass 
cases and cabinets, in which will be kept the apparatus 
which is not in immediate use, and amongst others several 
classical instruments belonging to the British Association, 
as for example the original standard unit of electrical 
resistance and the governor, coil, &c., used in determining 
this unit. The room O Fig. 2 is called the “ preparation- 
room ;* it communicates through a hatch with the lecture- 
roomP. itis intended that the preliminary arrangements 





necessary for making expeiimenis during the lectures 
should be carried outin this room. The lecture-room P is 
&bout 38ft. by 35 ft. and 28 ft. high, and will afford accom- 
modation for about 180 students. The lecture table, which 
extends throughout the width of the room, is of oak, and 
is supported on the top of an 18-inch wall as previously 
described. The seats for the class rise at an angle of 
about 30°, and there are three doors to provide sufficient 
means of egress for the audience. The room is panelled 
to a height of ahptt 9 ft., above which the walls are brick 
relieved by handsome pillars, which spring from triple 
conical brackets, and support the ceiling. The room is 
lighted by three windows at a height of about 17 ft. from 
the floor, and one window below." Each window is fur- 
nished with wooden shutters, which fold together, thus 
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completely darkening the room. The shutters of the 
three upper windows are opened and closed togcther by 
means of endless screws attached to a horizontal shaft 
which runs under each. The ceiling of the room consists 
of wooden panels, those near the walls being perforated 
and forming the bottoms of two horizontal shafts, which 
lead into a chimney, thus providing an efficient means of 
ventilation. Three of the panels over the lecture table, 
as well as the styles between them, can be removed. 
Above these are two strong tie-beams of the roof, from 
which Foucault’s pendulum or other heavy bodies may be 
suspended over the iecture table. The panels and styles 
adjoming the north wall of the lecture-room can also be 
removed to allow of diagrams being suspended against 
the wall. On the other three sides of the room the ced- 
ing does not abut directly upon the wall but is coved in 
the form of a quadrant of e circle, giving the room a very 
beautiful appearance. This lecture-room is in every 
respect a model room of its kind. Al the rooms on the 
ground-floor and first floor, with the exception of the 
lecture-room, are about 15 ft. in height. 

On the third floor the room Q Fig. 3 is intended for 
experiments on acoustics, The room R will be employed 
for making drawings and ’calculgtions ; S will be devoted 
to researches on radiant heat; and T and U are for optical 
experiments, V is the electricalroom. The air in tbis100m 
will be kept dry by Mr. Latimer Clark’s contrivance, which 
consistaof a heated copper 1oller over which an endless band 
of flannel passes. The roller is heated by gas-lights within 
it, and, being kept in constant rotation, every part of the 
flannel becomes heated in turn by passing over it. The 
vapour which rises from the heated flannel is carried off 
by the current of air which supplies the burners inside thc 
roller, and escapes by the flue. The flannel when thus 
dried and cooled passes into the open air of the room, 
where it again absorbs moisture from the air, which thus 
becomes dried, so that the electrical instruments ın the 
room are preserved in a highly insulating condition. 
From this room a small doorway enters the Jecture-100m 
at a height of about 17 ft. from the floor of the latter, Au 
insulated wire connected with the prime conductor of the 
electric machine will pass through this doorrvay and thus 
supply electricity on the lecture table when the air in the 
lecture-room is too damp to allow of the satisfactory work- 
ing of the machine. W is a small dark room for pkoto- 
gigphic and other similar purposes. A small window for 
a heliostat is placed in the west wall of the electrical room, 
opposite the door, from which a beam of light may be sent 
along the whole length of the building so as to allow of 
diffraction and other experiments, with rays of light 
120 ft. in length. All the rooms are heated by hot-water 
pipes connected with a boiler in the basement, Nearthe 
east end of the building copper pipes are employed on 
each floor for the sake of the magnets in room B. 

A lofty flight of steps in the tower leads from the second 
floor into the roof above the lecture-room, and a few more 
steps lead into the hlghest room in the building, which 
occupies the upper portion of the tower, its floor being 
more than 50 ft. above the ground. In this room wil! be 
placed a Bunsen's water pump, the water from which will 
thus have a vertical fall of considerably more than 5o ft. 
This pump will be used to exhaust a large receiver, from 
which pipes will communicate with the different rooms, 
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go that if it be desired to exhaust the air from any ves- 
sel it will only be necessary to connect it with one of 
these pipes and wru ow a vacuum, If a more -per- 
fect vacuum be desired than can be obtained by this 
means, the vessel may be subsequently exhausted by the 
Sprengel or other air-pump. A metal tube filled with 
mercury, with glass gauges on every floor for observing 
the height of the mercury within, will extend throughout 
the whole height of the tower and will serve as a mano- 
meter, The lower end of the tube will pass through the 
wall and terminate in F Fig. 1. On the top of the tower 
will be fixed a wooden mast carrying a pointed metal rod, 
for the purpose of collecting atmospheric electricity. The 
rod will communicate with the interior of the laboratory 
by an insulated wire. 

The floors of the building are liberally supplied with 
hatches about 8 in. square, and in mbBst cases those in the 
first floor are placed vertically under those in the second 
floor, so that wires may be suspended through the whole 
height of the building. 

The laboratory was designed by Mr. W. M. Fawcett, 
M.A, of Jesus College, and the way in which he has 
turned to account the space available for his ‘purpose, as 
well as the simple beauty of his designs have been the 
subjects of great admiration.- Loveday of Kibworth was 
the contractor, 

After the congregation on the 16th the Duke of Devon- 
shire, Sir Bartle Frere, Sir Garnet Wolseley, Prof. 
Stoletow of Moscow, Prof. Balfour Stewart, Prof. Roscoe, 
and other distinguished visitors inspected the laboratory 
and expressed great satisfaction with the building and the 
arrangements, 

Amongst the apparatus at present in the laboratory 
besides the electro-dynamometer of thd British Associa- 
tion, may be mentioned the original B.A. units of resist- 
ance, together with the rotatory coil, speed governor, and 
bridge used 1n their construction; Sir William Thomson’s 
quadrant electrometer, resistance coils up to 100,000 ohms 
(a megohm as well as some coils of very small resistance 
are expected shortly), three mirror galvanometers of dif- 
ferent constructions, a 3 ft. 6 in. glass plate electric 
machine, and a 3oin. ebonite electric machine, Holtr's 
electric machine, and a hydraulic press, of a peculiar con- 
struction, made by Ladd and Co. 





THE “CHALLENGER” IN THE SOUTIA 
ATLANTIC 

T the last meeting of the Royal Society a letter from 
A Prof. Wyville Thomson on board H.M.S. Challenger, 
to Admiral Richards, was read, which contained results of 
such high importance to biological science that were it 
the only result of the expedition England might have 
been proud to have had a hand init. It is most interest- 
ing too as carrying on the story of the daily life on board 
ship which has been touched upon by Prof. W. Thomson 
in former communications to NATURE. The letter, which 
.is dated Melbourne, March 17, starts by telling us that 
south of the line observations in matters bearing upon 
Prof. Thomson’s department were made most successfully 
at nineteen principal stations, suitably distributed over 
the track, and including Marion Island, the neighbourhood 

of the Ciozets, Kerguelen Island, and the Heard group. 


* 


After leaving the Cape, several dredgings were taken a 
little to the southward, at depths from 100 to 150 fathoms. 
Animal life was very abundant ; and the result was re- 
markable in this respect, that the general character of 
the fauna was very similar to that of the North Atlantic, 
many of the species even being identical with those on 
the coasts of Great Britaim and Norway. 

Marion Island was visited for a few hours, and a con- 
siderable collection of plants, including nine flowering 
species, was made by Mr. Moseley. A shallow-water 
dredging near Marion Island gave a large number of 
species, again representing many of the northern types, 
but with & mixture of southern forms, such as many of 
the characteristic southern Bryozoa and the curious genus 
Serolis among Crustaceans. Off Prince Edward's Island 
the dredge brought up many large and striking specimens 
of one or two species of Alcyonarian zoophytes, allged to 
Mopsea and Tsis. 5 

The trawl was put down in 1,375 fathoms on Dec. 29, 
and in 1,600 fathoms on the 3oth, between Prince Ed- 
ward’s Island and the Croxets. The number of species 
taken in these two hauls was very large, and many of them 
belonged to especially interesting genera, while many were 
new to science. There occurred, with others, the well- 
known genera Enpiectelia, Ryalonema, Umbellularia, 
Flabellum, two entirely new genera of stalked Crinoids 
belonging to the Apiocrinidse, Poxrtalesia, several Spa- 
tangoids new to science, allied to the extinct genus 
Ananchytes, Safenta, several remarkable Crustaceans, 
and a few fish. 

The Challenger reached Kerguelen Island on Jan. 7, 
and remained there until Feb. r. During that time Dr. 
von Willemoes-Sühm was chiefly occupied in working out 
the land-fauna, Mr. Moseley collected the plants, Mr. 
Buchanan made observations on the geology of those 
parts of the island which were visited, and Mr. Murray and 
Prof. Thomson carried on the shallow-water dredging in 
the steam-pinnace. Many observations were made, and 
large collections were stored. 

Two days before the expedition left Kerguelen 
Island they trawled off the entrance of Christmas 
harbour, and the trawl-net came up on one occasion 
neady filed with large cup-sponges belonging to the 
genus Rossella of Carter, and probably the species dredged 
by Sir James Clark Ross near the ice-barrier, Rossella 
antarctica, 5 

The Challenger reached Corinthian Bay in Yong 
Island on the evening of the 6th, and all arrangements 
had been made for examining it, as far as possible, on 
the following day; but a sudden change of weather 
obliged Capt. Nares to put to sea. Fortunately Mr. 
Moseley and Mr. Buchanan accompanied Capt. Nares 
on shore for an hour or two on the evening of their arrival, 
and took the opportunity of collecting the plants and 
minerals within their reach. 

The most southerly station was made on Feb, 14, lat, 
65° 47 S., long. 79° 49° E. The trawl brought up, from 
a depth of 1,675 fathoms, a considerable number of ani- 
mals, including Sponges, Alcyonarians, Echinids, Bry- 
oxa, and Crustacea, all much of the usual deep-sea 
character, although some of the species had not been 
previously observed. * : 

Prof Thomson givesea list of the various classes of 
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animals from Sponges to Teleostei, that were met with in 
nine successful dredgings, at depths beyond 1,000 
fathoms, between the Cape and Australia. Many of them, 
Prof, Thomson states, are new to science, and some are 
of great interest from their relation to groups supposed 
to be extinct, This is particularly the case with the 
Echinoderrfata, which are here, as in the deep water in 
the north, a very prominent gréup. 

During the present cruise special attention has been 
paid to the nature of the bottom, and to any facts which 
might throw light upon the source of its materials. This 
department has been chiefly in the hands of Mr. Murray ; 
and Prof Thomson gives the following extracts from 
. Mr. Murray's notes ;— 

“Tn the soundings about the Angulhas bank, in 100 to 
150 fathoms, the bottom was of a greenish colour, and 
contained many crystalline particles (some dark-coloured 
and ome clear) of Foraminifera, species of Ordwlina, 
Globigerina, and JPwiviuslina, a pretty species of 
Uvigerina, Planorbulina, Miltolina, Bulimina, and 
Numimulina, There were very few Diatoms. 

“Tn the deep soundings and dredgings before reaching 
the Crorets, in 1,900, 1,570, and 1,375 fathoms, the bottom 
was composed entirely of Oruna, Globigerina, and 
Pulvinulina, the same species which we get on the surface, 
but all of a white colour and dead. Of Foraminifera, 
which we have not got on the surface, I noticed one 
Rotalia and one Polystomella, both dead. Some Cocco- 
liths and Rhabdoliths were aiso found in the samples from 
these soundings. On the whole, these bottoms were, I 
think, the purest carbonate of lime we have ever obtained. 
When the soundings were placed in a bottle, and shaken 
up with water, the whole looked like a quantity of sago. 
The Pulvinuling were smaller than in the dredgings in 
the Atlahtic. We had no soundings between the Crozets 
and Kerguelen. 

“The specimens of the bottom about Kerguelen were 
all from depths from 120 to 20 fathoms, and consisted 
usually of dark mud, with an offensive sulphurous smell. 
Those obtained farthest from land were made up almost 
entirely of matted sponge-spicules, In these soundings 
one species of Ae/a/isa and one other Foraminifera oc- 
curred. 

“ At 150 fathoms, between Kerguelen and Heard Island, 
the bottom was composed of basaltic pebbles. The bottom 
at Heard Island was much the same as at Kerguelen. 
The sample obtained from a depth of 1,260 fathoms, 
south of Heard Island, was quite different from anything 
we had previously obtained. It was one mass of Diatoms, 
of many species, and mixed with these a few small Globi- 
gering and Radiolanans, and a very few crystalline par- 
ticles. 

“The soundings and dredgings while we were among 
the ice in 1,675, 1,800, 1,300, and 1,975, gave another totally 
distinct deposit of yellowish clay, with pebbles and small 
stones, and a considerable admixture of Diatoms, Radio- 
larians, and Globigerinz. The clay and pebbles were 
eridently a sediment from the melting icebergs, and the 
Diatoms, Radiolarians, and Foraminifera were from the 
guríace-waters, 

, " The bottom, from 1,950 fathoms, on our way to Aus- 
tralia from the Antarctic, was again exactly similar to 
that obtained in the.1,260 fathdms sounding south of 

. 


Heard Island. The bottom at 1,800 fathoms, a little 
farther to the north (lat. 50° 1' S., long. 123° # E.), was 
again pure *.Globigerina-oore, composed of Orduline, 
Globigering, and Pulvinulinc. 

“The bottom at 2,150 fathoms (lat. 47? 25' S., long. 
130° 32’ E.) was similar to the last, with a reddish tinge, 
and that at 2,600 fathoms (lat. 42° 42' S., long. 134° 10’ E.) 
was reddish clay, the same which we got at like depths in 
the Atlantic, and contained manganese nodules and much 
decomposed Foraminifera.” 

Mr. Murray, Prof. Thomson goes on to say, “has been 
induced by the observations which have been made in 
the Atlantic, to combine the use of the towing-net at 
various depths from the surface to 150 fathoms, with the 
examination of the samples from the soundings. And 
this double work has led him to a conclusion (in which I 
am now forced entirely to concur, although it is certainly 
contrary to my fornfer opinion) that the bulk of the mate- 
rial of the bottom in deep water is in all cases derived 
from the surface. 

* Mr. Murray has demonstrated the presence of Globi- 
gerne, Pulvinoline, and Urbuline throughout all the 
upper layers of the sea over the whole of the area where 
the bottom consists of ‘Globigerina-oore’ or of the red 
clay produced by the decomposition of the shells of Fora- 
minifera ; and their appearance when living on the sur- 
face is so totally different from that of the shells at the 
bottom, that it is impossible to doubt that the latter, even 
although they frequently contain organic matter, are all 
dead. I mean this to refer only to the genera mentioned 
above, which particularly form the oore. Many other 
Foraminifera undoubtedly live in comparatively small 
numbers, along with animals of higher groups, on the 
bottom.” 

It is very curious to note that in the extreme south the 
conditions were so severe as greatly to interfere with all 
work. “We had,” Prof. Thomson says, “no arrange- 
ment for heating the work-rooms, and at a temperature 
which averaged for some days 25° F. the instruments 
became so cold that it was unpleasant to handle them, and 
the vapour of the breath condensed and froze at once upon 
glass and brass work. Dredging at the considerable 
depths which we found near the Antarctic circle became 
a severe and somewhat critical operation, the gear being 
stiffened and otherwise affected by the cold, and we could 
not repeat it often. 

* The evening of Feb. 23 was remarkably fine and calm, 
and it was arranged to dredge on the following morning. 
The weather changed somewhat during the night, andthe 
wind rose. Captain Nares was, however, most anxious to 
carry out our object, and the dredge was put over at 5 A.M. 
We were surrounded by icebergs, the wind continued to 
rise, and a thick snow-storm came on from the south-east. 
After a time of some anxiety the dredge was got in all 
right ; but, to our great disappointment, it was empty— 
probably the drift of the ship and the motion had prevented 
its reaching the bottom. ln the meantime the wind bad 
risen toa whole gale, force = 10 in the squalls, the ther- 
mometer fell to 21%5 F., the snow drove in a dry blinding 
cloud of exquisite star-lke crystals, which burnt the 
Bkin as if they had been red hot, and we were not sorry to 
be able to retire from the dredging-bndge. 

“The specific gravity of the water hes been taken 
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the -pilot who: guided -its destinjes showed himself ap 
shrewd a judge $f men, and amabje to win them over, as 
he was a'skilful pióneer in geology. „And the result is 
that he has made‘the Canadian Geological Survey one of 
the first in. the world, efcellent in its equipment, con- 
sidering, the slender-means placed at his disposal and 
altogether admirable for the vast amount of “solid work 
which it has ‘“accomplished*-work which has ‘not merely 
been of service to Canada, but has acquired a world-wide 
interest. In doing this he has made hiş- own name 
a household word among geologists of every country. ` 
Canada may well be proud of her Sir William Logan. 

About four years ago, having toiled so long and hard, 
he felt compelled to relinquish his post and seek the rest 
which his old age so needed and deserved. He was 
succeeded by Mr. Alfred R. Selwyn, who had been trained ' 
in the early days of the Geological Survey under Sir 
Henry Dela Beche, had done much excellent and diffftult 
geological work in Wales, and had thereafter held fora 
number of years the post of Director of the Geological 
Survey of Victoria. The Victorian authorities in 1869 
suppressed their survey. When Mr. Selwyn lost that apr 
pointment, he was induced to accept the guidance of the 
establishment in Canada. There could hardly have been 
found a fitter successor to Sir William Logan, Long 
experience in all the details of geological surveying, both 
in civilised and in still unexplored regions, must have 
made it an easy matter for Mr. Selwyn to adapt himself to 
Canadian modes of exploration. He was renowned in 
his old Welsh days for his prowess as a mountaineer, and 
to judge from the present report the advance of years has 
not perceptibly impaired his bodily activity and powers 
of endurance. During the comparatively brief season 
when geological reconnaissances are posgible in British 
North America he is found at one time away in the far 
east of the dominion inspecting mines in Nova Scotia, at 
another time with his colleagues and Indians laboriously 
toiling through river, lake, and portage, in the still only 
partially exploted regions towards Fort Garry, or camping 
out for many weeks on the shores of Lake Superior. 
During 1872 the operations of the Canadian Survey under 
his charge extended across the whole breadth of North 
America at its broadest part, that is from the Queen 
Charlotte Islands to the headlands of Nova Scotia—a 
distance, in a straight line, of considerably more than 
3,000 miles. - 

The success of such a service as that df the Canadian 
Geological Survey must depend, however, in large part 
on the calibre of the men who act under the director. 
And Mr. Selwyn is fortunate in his staff, which is nearly 
the same as that under Sir William Logan. Of his ex- 
plorers in the field Mr. R. Bell and Mr. James Richardson 
have done much of that sound work on which the reputa- - 
tion of the Canadian Survey rests. To Mr. Billings, who 
determines his fossils, and to Dr. Dawson, who, though 
not attached to the Survey, generously lends his assistance 
in the paleontological department, the Survey is likewise 
largely indebted. As an analyst of minerals and ores and 
an able writer on chemical geology Sir William Logan 
had a tower of strength in Dr. Sterry Hunt, who has. 
lately accepted an appointment in the United States. Dr. 
"Hunts successor, Dr. Harrington, carries with him into 
his new duties the good frishes of alb geologists who take 
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daily by Mr. Buchanan; and during the trip Mr, -By-. 

r chanan has determined the amount of carbonic acid j 
25 different samples—15 from the. surface, 7 from Tm 
bottom, and 2 from intermediate .depths;; The smallest 
amount of carbonic acid was found in surface-water on* 
Jan. 27, near Kerguelen ; it amounted to 00373 gramme: 

` per litre. The largest amount, 0'0829 gramme per litre, 
was found in bottom-water on Feb. 14, when close to the 
Antarctic ice. About the same latitude the amount of 
carbonic acid in surface-water rose to the unusual amount - 
of o'o656 gramme per litre; in all other latitudes it 
ranged between o'o44 and o'054 gramme per litre. From 
‘the greater number of these samples the oxygen and 
nitrogen were extracted, and sealed up in tubes. 

* While we were among the ice all possible observa- 
tions were made on the structure and composition of ice- 
bergs. We only regretted greatly that we had no oppor- 

,tunity of watching their birth, or of observing the con- 
tinuous ice-barrier from which most of them have the 
appearance of having been detached. The berg- and floe- 
ice was examined with the microscope, and found to con- 
tain the usual Diatoms. Careful drawings of the different 
forms of icebergs, of the positions which they assume in 
melting, and of their iptimate structure, were made by 

. Mr. Wild, and instantaneous photographs of several were 
. < taken from the ship. E 
"^ need only further add that, so far as I am able to 
. judge, the expedition is fulfilling the object for which it 
^ was sent out, The naval and the civilian staff seem 

. actuated by one wish to do the utmost in their power, and 
certainly a large amount of material is being accumu- 
lated, 

“The experiences of the last three months have, of 
course, been somewhat trying to those of us who were 
not accustomed to a sea-life ; but the health of the whole 

, party has been excellent. There has been so much to 
do that there has been little time for weariness ; and the 
arrangements continue to work ina pleasant and satisfac- 

tory way." i 








COLONIAL GEOLOGICAL SURVEYS 
I.— CANADA 
Report of Geological Survey of Canada for 1872-73. 


[eru less than thirty years ago the Canadian 
Legislature passed a vote for the institution of a 
Geological Survey of the province, with the object of 
ascertaining definitely the mineral resources of the country. 
In pursuance of this décision, the Governor-General, after 
some inquiry about a properly qualified individual to 
take charge of the Survey, finally appointed Mr. W. E. 
Logan, who, born in Canada, had made his name known 
in England by some careful surveys of the South Welsh 
Coalfield, and by original observations on the origin of 
coal. For thirty long years of unremitting labour, with 
obstacles of every kind, physical, pecuniary, political, the 
brave and sagacious director stuck to his post. Many a 
time with a legislature impatient for practical results in the 
discovery of minerals, and a ministry indifferent to science 
and bent on popularity by retrenchment of the budget, the 
chances of the Canadian Survey seemed desperate. But 
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interest in the pursuit of mineralogy and pétrography and 
in the perplexing problems of metamorphism. One of 
“the oldest and best of Sir William's staff, Mr. Murray, 
has now an independent sphere of work in Newfound- 
land. He has issued a numberof reporta, to which and 
to his other services we shall return on a future occasion. 

Geologicad field-work in Canada differs very markedly 
from field-work in most other cguntries. Most of the dis- 
tricts over which the Survey is now extending are in great 
measure, or wholly, unexplored, some of them, indeed, 
having never been visited by a white man before the ad- 
venturous geologist attacked their rocks with his hammer. 
There being no roads, and the country thickly timbered, 
the rivers form the natural routes for exploration. Each 
member of the staff receives in the early summer his in- 
structions as to the area to be surveyed during the five or 
six months at most when surveying is possible. Providing 
himself with birch-bark canoes, two or more white men 
as voyageurs, and a variable band of Indians as guides 
and portage carriers, likewise with provisions for the 
entire party for the whole season during which the tour is 
to last, he starts on his voyage of discovery. Of course 
in such regions he has either no map at all or some mere 
rough sketch, go that he needs to construct the topo- 
graphy as well as the geology of his charts, Ascending 
the river which has been chosen, the party halts each 
night at some favomable creek and sleeps under cloaks 
or skins upon the shore. Sir William Logan used to 
sleep in a sack on the beach of Lake Superior, with his 
head stuck out of the mouth of it, and after tucking him- 
self in would sometimes need to creep out again to knock 
off the edge of some protuberant* rock, and thus literally 
to smooth his bed with his hammer.  Expertness as a 
shot forms a valuable qualification in one of these ex- 
plorers, and enables himself and his comrades now and 
then to enjoy the luxury of fresh meat. Great trouble 
often arises with the Indian attendants. Sometimes they 
cannot be had at all, and when obtained are apt to depart 
at a moment's notice, leaving the white mea to manage 
their journey as they best can. 

The Report of the Canadian Survey for 1872-73 bears 
the stamp of the same thorough unostentatious work 
which has characterised the whole of the long series of 
Reports from 1843 downwards, In such a yearly summary 
of progress we cannot expect the completeness of a 
finished memoir. The observers merely chronicle what 
they have seen in the tracts visited by them. But on this 
account their Reports are probably all the surer an index 
to their powers of rapid observation and of grasping main 
features of geological structure. In this aspect Mr, 
Richardson's Report, On the coalfields of Vancouver 
and Queen Charlotte Islands, deserves high commenda- 
tion. . By the time he could get himself transported across 
the continent te San Francisco, and thence by steamer to 
the part of Vancouver Island where his explorations were 
to be made, it was the beginning of July, and the heavy 
rains began before the end of September. In spite of 
wind and wet, however, he stuck to his work, and after 
storing away his boat, tent, and camp-equipage for next 
year's service, set out once more on his long journey, and 
reached Montrealin the middle of December. During 
these few and interrupted months he added considerably 
to what was previously known regarding the secondary 


coalfelds of that part of America, made a number of 
careful measurements of the thicknesses of the strata, and 
brought home many fossils, both plant and animal, new to 
science. 

: He found that the coal-bearing rocks lie upon a vast 
depth of older crystalline masses among which he de- 
tected fossiliferous limestones. This metamorphosed series 
he estimates at somewhere about 17,000 ft. in thickness. 
When the fossils were submitted to Mr. Billings, that able 
paleontologist found them too obscurely preserved to 
warrant a definite opinion as to their age. From his 


‘reference of some of the corals to such genera as Zaph- 


rentis, and theoccurrence of Producins, Spirifer,and Fenes- 
tella, the rocks would at least seem to be certainly Upper 
Paleozoic, though he does not go further than to suggest 
that they may be " either Permian or Carboniferous, more 
probably the latter? On this great metamorphic group 
the coal-bearing rooks rest unconformably. To thesc 
rocks Mr. Richardson assigns a thickness of 5,000 ft, 
They consist of various shales, sandstones, shell-bearing 
limestones, and conglomerates with intercalated seams of 
coal, very much resembling apparently some parts of our 
Carboniferous sections in Britain. Their geological posi- 
tion appears to be about the parallel of our Cretaceous 
and perhaps the upper part of our Jurassic series. Among 
the plants Dr. Dawson finds some forms of cypress and 
yew, cycads and ferns, with species of oak, birch, and 
poplar, and remarks that these fossis furnish additional 
evidence ofa fact already noticed, “ that in the Cretaceous 
period the generic types of Amcrican trees were as well ` 
marked as at present" Among the shells, Mr. Billings 
finds 16 species of Ammonites, 2 of Belemnites, a Nau- 
tilus, 4 Gasteropods, and-9 genera of Lamellibranchs, the 
general facies of the whole being decidedly Cretaccous 
and Upper Jurassic. He admits the view of the States 
geologists to be substantially correct, that the coal of 
Vancouver Island belongs to one of the Cretacous groups 
which is developed in northern California and Oregon. 
At the same time the fossil evidence suggests that while 
the Vancouver beds may be Upper Cretaceous, those of 
the Queen Charlotte Islands are partly Lower Cretaceous 
and partly Upper Jurassic, From the fact that the fossils 
in the Cretaceous formations on the west side of the 
Rocky Mountains are specifically different fiom those on 
the east side, Mr. Billings suggests the former existence 
of a land-banier down the American continent on 
which the abundant Cretaceous flora flourished. 

The route followed by Mr. Bell, of which an account is 
given in this Report (On the country between Lake 
Superior and Lake Winnipeg), piesented comparatively 
little of general interest, though it gave scope for the 
same methodical and careful work for which his previous 
reports are distinguished. One fact deserves notice 
among his remarks, namely, that he has confirmed his 
previous observations of a great conformable &cries of 
metamorphosed Huronian rocks resting upon the Lau- 
rentian gneiss. Mr. Selwyn suggests that the conform- 
ability may be only local and deceptive. This is ceitainly 
a matter deserving attentive examination. Mr. McOuat 
contributes a well-written Report on the country between . 
Lakes Temiscamang and Abbitibbe, where he was busy 
tracing the relations of some of the metamorphic rocks 
there to those on Lakes Huron and Superior, Mr. Ven- 
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nors Report deals with a more civilised part of the 
- country, which had already, to some extent, been examined 
by the Survey. He is evidently an accession of great 
strength to the staff. 

While explorations were in progress on the shores of 
the Pacific among the Vancouver coalfields, other mem- 
bers of the Survey were busy on the Atlantic borders 
among the coalfields of New Brunswick and Nova 
Scotia. Prof, Bailey and Mr. Matthews have written a 
valuable account of the New Brunswick region, which it is 
to be hoped will be extended and published with sections 
and fuller details, Several other Reports are included in 
the volume, having more of a practical than a scientific 
interest. In fine, the Geological Survey of Canada may 
be congratulated upon the evidences of continued activity 
which this volume furnishes. The form of such Annual 
Reports necessarily precludes a systematic treatment of 
the subject, and makes it ‘somewhat difficult for readers 
unfamiliar with the localities to grasp the main features 
of geological importance amid the manifold local details. 
It is earnestly to be wished, therefore, that before many 
years pass away another general volume may be issued 
like that which Sir William Logan published eleven years 
ago. ` "UB MP MLCCE E ARCH. GEIKIE 

(To be continued.) . 
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à OUR BOOK SHELF 

Field Ornithology. By Dr. Elliot Coues. (Naturalists 

Agency, Salem.) : , 

OUR ornithological readers are all familiar with Dr. 

Coues excellent “ Key to North American Birds,” which 
. we noticed on its appearance. In that work it was in- 

tended that instruction in the best means of collectin 

and preserving birds should have been incorporated, 
which was prevented by the unexpected dimensions which 
the volume assumed. The same author now gives us 
thése important instructions in a separate small mannal, 
with which he combines a check list of the species de- 
scribed in the “ Key,” arranged in accordance with his 
own views, as & sup t to the larger work. The sub- 

treated of will be found of great service to all col- 
, especially to those, both amateur and professional, 

‘who are commencing to acne the accumulation and the 
preservation of bird-skins. e hints on the selection of 
a gun, sliot, &c., will be of especial service to all sportsmen 
of small game, whilst the carefully-written account of the 
best wayin which the skinning of birds, bothlargeand 
should be undertaken, will well repay the perusal, even o 
the experienced. The various less well-known means of 


pers specimens, as in spirit, and by means of cite 
lic acid, which latter is not. inaptly termed by the 
i f the 


on,” are described in detail. 


imagine w circumstances would recommend it, while 


only an extreme emergency could justify it. It is further 
objectionable because it to lend a dingy hue to 
some plütnages, and to dull most of them tibly.” 


Notwithstanding these disadvantages there 1s one point 
which recommends this petere bing that the bodies 
of the birds preserved by it are in a condition quite fit for 
the dissection of the muscles and other organs, after they 
have been soaked for some time. Nothing is more diff- 
-cult than for the students of internal structure to get most 
of the bodies of which they. despondently so many 
skins; and they naturally look with delight at any method 
which gives them a chance of obtaining the species they 
desire. ‘The check list will be found of much use to those 
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who collect Oe Dies of North America. It,is printed 
on one side e page only. npe enar ies are to 
be printed, which can be cut up al p Durpotes 
For those who are commencing ornithology practically 
we know no book which grill e so serviceable as Dr. 
Coues little work. . $ 











‘LETTERS TO THE EDITOR 
[The Editor does not hold responsible for opierions expressed 
his correspondents. o motice i anonymous 
s e] s gi 2 
Proposed Issue of Daily-W'eather Charts of Europe 
and the North Atlantic | 
I HAVE the honour to inform you that Capt. Hoffmeyer, 
Director of the Royal Meteorological Institute of Copenhagen, 
has sent me a circular announcing his intehtion to publish daily 
charts of the weather for the district from 60° E. to 60° W. long. 
and from 30° to 75? N. lat. The charts for the three months— 
Dec. 1873-Feb. 1874—will be published as an experiment. 
The cost will be four francs per month, exclusive of postal 


cbarges. 
* Capt Hoffmeger states that he can only deal with central 
offices, and has requested me to undertake these islands as regards 
the distribution of the charts, I have therefore to announce that 
I have been instructed by the committee to subscribe for twenty- 
five coples of these charts, and I shall be happy to supply copies 
for the three months to any gentleman, at the cost of IIs. to 
cover carriage from Copenhagen, and postage from London to 
hts address. Rosxrt H. Scorr, Director 
Meteorological Office, June 22 l| 
The Degeneracy of Man ; 


Dr. Oscar PXsCHEL, in his recently published ‘‘Volkerkunde”’ 
by the late Dr. von 


us, of much interest to anthropol It is well kn 
that this distin naturalist avowed in the ei te 
his belief that the savage tıibes of Braril were the fallen descen- 


dants of moie cultured nations. In 1838 he sald :—'' Every day 
I spent among the Indians of Braxil increased my conviction that 
they had onoo beet in quite another state, but that in the lapse 
of dark ages éhere had broken in upon them manifold cata- 
strophes, which hed brought them down to their actual condition, 
that of a peculiar decline and degeneration. The Americans are 
wild race, they are a race run wild and degraded." To 
of civilisation: MEE for example) Dr. Martius’ views 
E. It was not strange that the theary 

ed of primeval civilised men 


. Martins, in his researches, had come 
upon facts heacknawledged to be evidence of 
taking place from savage civilised institutions. us, 
among tbe forest tribes of Brazil he found the rudest form of the 
ity," with its tnbe-land common to all bat 
es of tilled ground treated as acquired 
not indeed of indimiduzls, but of families, 

manifest that these tribes were passing h stages 
very development af the trot real property wi ch 1s so clearly 
shown in the history of European law. is & strong argu- 
ment in favour of the development-theory of civilisation, but how 
could an ethnologist who understood the force of such arguments, 
remain an u er of the degeneration-theory ? 

Dr. Peschel considers he did not so remain, bnt had 
changed his opinion when, nearly thirtyeyears later, he wrote as - 

. 


gem 
of that 
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follows as to the tribes “of the vast region of the Amazons. 


“There are as yet mo grounds for conmdermg that the present 
barbaric condition m these districts is seco: , that any other 
higher social condition had ever here p ed it, that this 


swarming-ground of ephemeral unsubstantial hordes had ever 
been the theatre of a cultured nation’’* It is to be noticed, how- 
ever, that this does not seem necessarily to involve a 
recantation b . Martius of his former opinion. He leaves it 
quite open the trıbes of the Amazons, though did not 
egenerate- in this region from œvihsed ancestors, t have 
done so elsewhere, and then migrated as savages into the forest 
regions where as savages they remain. The context may on the 
whole favour this view of his m . Now this matter quite 
deserves further looking into. It would be well worth while if 
Dr. Peschel, from personal or published sources available to 
him, would settle once for all the question whether the great 
Bavarian ethnologist continued h life the erationist 
that we in England suppose him to have been. Some twenty 
years ago, Dr. Prichard ("Natural History of Man,” 1843, 
P- 497), citing Martrus as to this very matter of the supposed fall 
of the South American tribes from an original higher state, re- 
marked that “had he taken a more extensive survey of the 
natidüs of the whole continent, his opini ight have been 
papalaonr atte As Dr. Martius take the more exten- 
thus recommended, it would be particularly curious 
to adenin whether i did have the effect thus foretold on his 
mind, Epwarp B. TYLOR 


Flight of Birds 


ALLOW me to return thanks to such of your dents as 
have been kind enough to notice the query (vol vii . p. 86) on 
this subject which I made through your columna, 

As the matter seems to have excited some little interest perhaps 
you will permit me to state in what respect the solutions pro- 
posed appear satisfacto: 


su ta bird of given weight and surface of resistance js no 
t the case. Asin still air a bird, by holding its wings ina 
will glide with a valo- 


plane slightly inclined to the honzon 
city whi ultimately becomes uniform, tna wait ine obliguey 
downwards, so the same bird in the same position, but in a cur. 
rent slanting upwards in a ]ike direction and with a like velocity, 
must remain at rest. Nevertheless there are difficulties in the 
"way of thus explaining the phenomenon. 
(n It supposes the existence of alr-currents of ter rapidity 
ond at a greater angle of elevation than are likely often to be 
met with T ing the number of square feet in the whole resist- 
ing surface of the bird to be equal to the number of pounds in 
its weight, then a verzica] current of 15 miles hour would be 
to support a bird with its tail and wings fully unfurled 
but motionless, and a current of 30 miles hour would be 
required if the current ascended at an e of 30° with the 
hoon. Now wind directed upwards by encountering the mde 
of a mountain is not likely to be inclined at a greater angle than 
this, which: de. tha average tope of a yery asp micuntalivaida. 
and moreover the phenomenon of hoveripg without wing motlen 
may be observed where such rapid currents have po existence. 
(2) The phenomenon is sometimes observed where it is almost 
impossible to the existence of any upward air-currents 
whatever. The time it attracted my attention was in the 
ighbourhiood of London, towards Finchley Common, where it 
wil, I think, be admitted that there is nothing in the natural 
ion of the ground to determino an upward current of 
sufficent velocity to produce the required effect. The wind at 
the time was certainly not bolsterous, bnt as the bird was at a 
considerable elevation there is still room to imagine that the 
upper currents in which it was situated might be diferent finm 
those below. I was informed at the tme that the bird in this 
case was a kite; this may have been an error, as I understand that 
lates are now seen near London. However this may be 
I should gladly hear from such of your co ents as have 
tie opportunliy of watching the motions of the e as to whether 
the pomton of motionless hovering, which I believe this bird 
continually assumes, can be explained pag by the existence of 
upward currents, I do not of course deny but what birds, while 
hovering, avail themselves of upward currents where they can. 
If the position is the result of considerable though imperceptible 


Mec paci So rur Aihnographie Amerikas,” vol i p. 375- Tho 
other passages here karet to mll bo found In (ie mmo polime, pa 5, 83. 
e 


muscular action they would naturally seek to economise thei 


strength as far as possible by availing themselves of whatever 
support they could get from upward wind cmients. 

As correspondent, J. Herschel, implies, it is dificult to 
dissociate the hovermg and the ing of birds, That birds 
soar, that u, that they continue ed in the arr for long 
periods of tme together, in rapid motion, with no further appa- 
rent movement of the wings than is necessary to guide them, 
and this under circumstances where it is obviously impossible for 
them to avail themselves of upward air slants, cannot be denied, 
‘Whoever has made the voyage to the Cape must have observed 
this in the case of the albatross, This bird appears to rise froin 
the sea with great difficulty and with the expenditure of much 
wing power; bat, being once fairly launched in the air, its flight 
becomes & most inexplicable phenomenon. In the open ocean, 
during a stedy wind, it soars for hours about a ship going at the 
rate of six or eight knots an hour, without apparent diff j 
and with no further wing motion than seems necessary to guide 
it, now skimming the water in the wake of the ship, now sweep- 
ing round to the side or in front, rising and falling by what has 
been well described as an ap t act of volition, and with no 
perceptible loss of velocity. Now I think it must be admitted 
that the motionless hofermg and the soanng of blds are pime 
mena closely allied to each other, that no explanation of the one 
is satisfactory which does not explain the other also, and that, as 
the theory of upward slants cannot posmbly explajn the saring 
of birds, ıt cannot be accepted as a matisactory explanation 
their hoveilng. 

Besides the **upwaid air slapt” theory, a conespondent of 
one of your contemporarjes refers me to the Duke of Mgr. 
“Reign of Law” under the supposition that the matter is fully 
explained in the thhd chapter of that work. I only 1efer to this 
to point out the curious example it fir nishes of fallacious reason- 
ing. The anthgr obviously thinks that, by a proper airangement 
of ite wings and tail and the tion of its body, a bird can 
without muscular exertion suspended in & horizontal ar- 
current, provided the latter be of sufKcunt velocity (see p. 170). 
This of course requires no refutation; but the whole of the 
chapter in which it occurs may be read with interest os illustrat- 
ing the curious mistakes a clever and earnest amateur will fall 
jnto jn writing on even the moet elementary scientific subjects in 
which he has no exact tanie F. GuTHRIE 
Graaff Reinet College, Cape Colony 





An Optical Delusion 


` 

Tux following is an optical delusion which is none the less 
interesting for being very easily explained. 

Leta standmg before a looking-glass look attentively 
at the reliéctian of the pipil of ons of eyes, and then at that 
of the other—let him look at different of the and fiom 
one eye to the other, first at one and then at the other. Know- 
ing that in thus the direction of his gaze his eyes msi 
move abont ın their sockets he will expect to see that they do so 
in the glass, As a Del ee perfetiy till: 

he looks at tho eyes of ano trying the experiment, 
pig reels freine OF hls Dorn ar De Ell re een We 
he looks at them agai 
<T Wi not spoil the ale by giving the answer at the end, 





Longevity of the Carp 

CAN any of your readers give any well-ascertained proof of 
the of life attained by the carp? W tien gending as a yom 
at St. in, I was by an aged Legitrmist that his father 
had watched the same carp throughout the whole of his life, and 
the son asserted that he hed known the identical fish for twenty 
and thirty years after his father's death, thus giving to them an age 
of from sixty to seventy years, That remarkable statement 3s 
more than substantiated by Lady Clementina Davies, who, in 
“ Recollections of Society " (p. 49), alludes to the longevity of 
the carp in the moat of the Château de St Germain, one bearing 
in his gills a ticket proving him to be over 200 years of age ; 
and others at V. es, bia. aliye rings through their gills 
with the namo of the courtier who had inserted it, and testifying 
to an almost incredible longevity. What amount of truth may 
we attribute to these statements ? 


Croydon, Surrey, June 13 Rost. RODOLPH SUFFIELD 
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LE GENTIDS OBSERVATION OF THE 
TRANSIT OF VENUS 


AS all the world is now thinking of the transit of Venus 
an episode of old time in connection therewith should 
be very interesting. . $ 

In & series of articles by M, W. de Fonvielle in Za 
Nature, from which the accompanying illustratioh is 
taken, some interesting facts are given concerning Le 
Gentil’s observations of the transit of Venus in the open 
sea about the middle of last century. -- These we reproduce 
here with some supplementary-.jnformation from Le 
Gentils own interesting work referred to below. His 
voyages extended altogether from 1760 to 1771. They 
consequently commenced before the transit of 1761, and 
were continued after that of 1769. 

The expeditions of Le Gentil, the account of which, 
published by the royal press, fills two magnificent volumes, 


Transit of Vexus observed on tho open sea by Lo Gentil in :761. 


relations, who had attempted to take possession of his 
property.; he had to goto law to make them give up what 
they had taken. His death, which had been announced 
so ofen, was very nearly becoming a reality, for he 
was seized by a dangerous malady, which would have 
carried him off but for the affectionate care of his wife. 
The Duc de la Vrilliére, Minister of State, entrusted 
with the distribution of Ze/res de cachet, was then Direc- 
tor of the Academy. Le Gentil, ee received from his 
bureau the orders of the King, embarked in 1760 for the 
Isle of France, on board the Berryer, a vessel of the 
Indian Company, which carried fifty guns, and sailed in 
company of the Comte-d’ Artois of sixty-four. On July ro he 
arrived at the Isle of France. Le Gentil resolved to pro- 
ceed t» Rodriguez, where he did not know that Canon 
Pingré, who had left Paris after him, had arrived, to exe- 
cute a mission which he had received from the Academy. 
The two astronomers would have unexpectedly met on 
that island, then almost a desert, if Le Gentil had not 
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have left an ineffaceable mark upon the history of astro- 
nomy. His work is a proof that a man of energy and 
p ce who sets himself to the solution of a great 
and beautiful problem can find, in spite of all obstacles, 
the means of immortalising himself, Posterity certainly 
owes some indemnification to the indefatigable astronomer, 
since his determination to solve scientific quo was 
undoubtedly prejudicial to his interests, añd even to 
his love-affairs. . : SES as 

A pupi of De VIsle, Le Gentil was intended for the 
church by his family, whose home was at Coutances, where 
he was born Sept. 12, 1725 ; but his attachment to Mile, 
Potier, belonging to one of the richest families of Cotentin, 
made him give up all idea of so very celestial a profession. 


A happy iage, contracted in 1771, after eleven years 
of absence, enabled him to triumph over his enemies, who 
had taken advantage of his being far &way to up 


his place in the Academy of Science, and against his 


found at the Isle of France the Sylphide, a frigate sent 
to the help of Pondicherry, Le Gentil's original destina- 
tion. He, full of ardour, did not hesitate to embark on 
board of this vessel. But the winds were adverse to 
the expedition, and the Sy/pAide wandered from March 
25, 1761, to May 24, the sport of calms and of the irregular 
winds of the north-east monsoon. On May 24, when off 
the coast of Malabar, Le Gentil learned that Pondicherry 
had been taken by the English. It was then necessary to 
return to the Isle of France, where the Sylphide arrived 
only on June 23, after having touched at Point de Galle 
on May 30. ; 

It was between these two stations that Le Gentil ob- 
served the transit of Venus, of which the following is his 
description, strip of all extraneous details :— 

“To observe the entry of Venus I employed an excel- 
lent objective of 15ft. (French) focus, fixed to a tube 
composed of four pine planks which’ I had made suffi- 
ciently solid without being too heavy. To workitI gota 
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small mast with a halliard fitted on the port quarter- 
deck. I saw that it was useless to attempt to notice the 
first moment of the entry of Venus, for I did not want to 
fatigue myself and run the risk of not being able to ob- 
serve the total immersion. Indeed, I had sufficient trouble 
to fix the sun, on account of the movement of the ship. 

“When Venus had half entered, or nearly so, on the 
disk of the*sun, which I recognised by my reflecting 
quadrant, I attached myself, so¢o speak, to the telescope 
of 15 ft. to try to catch the moment of total entry. As my 
watch was none of the best, and as I conld not take the 
height of the sun precisely at the moment when Venus 
appeared to me to totall immersed, it occurred to me 
to make use of the sand-g by means of which the 
way of the vessel was measured, and I had by my sidea 
man well up to turning the glass at the instant in sucha 
way that it was impossible to have an error of more than 
a quarter of a second each time, 

(The weather having become overcast, and the rain 
having shown itself, I did not think it would be possible 
to nÜtice the exit of Venus. Consequently I did not 
cause the mast to be changed, as I ought to have done, 
for we had tacked since half-past 11. 

* At 2 o'clock it cleared a little, and shortly after the 
weather cleared so that I could see Venus very distinctly 
with my green objective, and without the help of any 
other coloured glass, and I was not incommoded. I saw, 
from this observation, that it was not umpossible for a per- 
son used to the movement of a vessel, and accustomed to 
the use of large instruments, to observe, especially when 
the sea is calm, the immersions of the satellites of Jupiter 
with a telescope of 12 or 15 ft., which would have a large 
field, and to determine the time of those 1mmersions in 
the above manner ; for I believe myself safe in asserting that 
I did not make from them from 15 to 20 seconds in time 
of error on an immersion of the first satellite of Jupiter.? 

The observations made under these extraordinary cir- 
cumstances, give for the total immersion of Venus, 8h. 
27%. 561s. ; the commencement of the exit, 2h. 22m. 538. ; 
the total exit, 2h. 38m. 5241., which gives for the duration, 
6h. tom. 5515., and for the time taken by the diameter to 
cross the lnb of the sun, 15m. 59s. As M. de Seligny had 
observed at the Isle of France the exit of Venus, Le 
Gentl formed, for the meridian of his observation, 
88? 20' 15". The log-book gave 87° 14' o". 

As there was to be another transit of Vnus on June 
3, 1769, Le Gentil resolved to spend eight years in the 
southern hemisphere in wait for ıt. He had the devotion 
to carry this resolution into effect, spending his time in 
making a series of curious and interesting observations in 
the Mascarene Islands, Madagascar, Marianne Islands 
the Philippines, and the coasts of India. He had fixed 
on Manilla as his place of observation, and reached 
it about August 1866, but he was ordered to return to 
Pondicherry. By what must seem a cruel remi this 
patient devotee of science, when the day of the Transit 
arrived, found his view of the sun completely shut out by 
clouds during the whole phenomenon, although for many 
days previous the sky had been cloudless. On the other 
hand, two friends whom he had left at Manilla were fortu- 
nate enough to witness the transit without obstruction. 
Le Gentil died on October 22, 1792. 


ON THE TEMPORARY FADING OF SOME 
LEAVES WHEN EXPOSED TO THE SUN 
FoR some time past I have taken much interest in this 

subject, since it at first seemed to indicate that 
chlorophyll in living plants could be decom 
in the same manner as when dissolved out from them b 
alcohol or othe? solvents, It also seemed to agree wi 
the fact which I had established by comparative quantita- 
tive analysis, that leaves grown much exposed to the sun 
contain a relatively less amount of chlorophyll than those 
somewhat more shaded, in some cases even only one- 
third the quantity. My attenfion was first called to a 





by light 


diurnal change in the colour of a kind of moss commonly 
pum in hothouses, by Mr. Ewing, of the Sheffield 
otanical Gardens, and subsequently to a similar change 
in a tropical species of maiden-hair fern, by Dr. Branson 
of Baslow. In both cases the colour of the fronds, after the 
darkness of night, was deep green, but after exposure to 
the bright sun of day it was a far paler and whiter green, 
which was again restored by the subsequent absence of 
ight. I was icularly us to ascertain whether this 
c was due to a diminution in the amountof chloro- 
hyll, but was unable to detect any well-marked diference 
y careful comparative quantitative analyses. I therefore 
came to the conclusion that, at all events in the case of 
the ınoss, the change in colour was due to some sort of 
mechanical alteration in the structure of the fronds, but 
did not examine the question moré fully. The true ex- 
planation to that adopted Prillieux, who 
describes observations in Comptes Rendus, t. xxvii. 
p. 506. Acco to him and to the previous experiments 
of Famintzin and B in, exposure to bright light causes 
both granular and amorphous chlorophyll to collect to- 
gether at the sides of the cells, instead of being more 
evenly distuibuted. The result of this is that a much 
larger relative proportion of white light is reflected, and 
the leaves or fronds appear of a paler and whiter green. 
These conclusions are thus in perfect agreement with m 
own Quad NE anal and we may, I think, Jonk 
upon this combined evidence of two independent methods 
as furnishing a satisfactory explanation of the greater 
part, if not of the whole, of the temporary change in 
colour. H. C. SoRBY 





THE COMET 
AFTER & very unusual amount of difficulty in the 
determination of the orbit I have succeeded in de- 
ducing a set of parabolic elements which appear to 
possess considerable precision. They are as follows :— 


Perihelion passage, July, 8:83652 Greenwich M.T. 
Longitude of Perihelion ... 271 3 srg) Mean equinox 


» Ascendingnode ... 118 43 25'5 f July o 
Inclination to ecliptic 66 21 160 
Log. Perthelion distance ... 9°8298719 
Motion direct. 


Our last observation, a very good one, gives this position: — 
June 22, at roh. 4m. 21s. M. T. at Twickenham. 
R.A. 7h. 21m. 58055. 

D. e. 68? 9 3475 
which compared with the aboye orbit (parallax and aber- 
ration allowed for) shows only the following insignificant 

diferences—in R.A. —2* ; in D. + 14”. 

This close agreement w:th parabolic motion is not 
favourable to identity of the comet with that of 1737, not- 
withstanding similarity of elements, but we must look to 
observers ın the southern hemisphere to enable us to 
decide this point. The comet may certainly be there" 
observed till October or November 1n the Antarctic cir- 
cumpolar heavens. 

The subjoined ephemeris will suffice to indicate the 
course of the comet, while it continues visible in our 
latitudes .— 

AT GREENWICH—Midnight. 


Int 
Ris N.PD Distance ot hehe 
m o 4 
june 25 7 27° 22 33 0°816 24 
27 739 23 II 0'769 28 
29 7 337 3 07721 33 
Ju 1 7 36'5 25 10 0673 39 
3 7 391 34 0624 46 
5 7 413 a8 0575 5 
7 7 432 30 4 0'528 6 
9 7 13 33 48 0482 T9 
1I 7 462 37 39 0437 96 
I3 7 24 42 30 07396 11'S 
15 7 48 33 0359 137 
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a have assumed the intensity pf light de June [3 = A 
The orbit of the comet makes appt 
that of the planet Venus. My! last pe fees in 
least distance of orbits . . oorr. 
For calculation of places after July 15 the following ex- 
- pressions for the ¢omet’s heliocentric co-ordinates 
referred to the qer will be useful, in conjunction with 
X, Y, Z, of the Neti sae 


a 
x-r Sagal] sin (0 176" 545) 


' Mr. Bishop's Observatory, Twickenham, June 23 


The follo 
letter by Mr. Hind in yesterday's Times :— 


E or 


s The comet will be nearest to the earth on the night, 


of July, 22, its distance being then less than o'3. 

Last night at 11.30, the moon being yet above the 
Boron, the comet appiate t9- be ua ihe least de 
fainter than the star Upsilon, Ursæ Majoris, w 
Argelander estimates rather, higher than the fourth 
nitude. In the strongly illuminated sky of these 
summer nights it was very sensibly brighter than the 
neighbouring stars 42 and 43 Camelopardi. By measures 
of the nucleus taken with the filar-micrometer, it appeared 
to be rather more than 4,000 miles in diameter, and the 


tail, it to be projected from the nucleus in 
ae line ice e radius-vector, would be 4,0c0,000 miles 

a His first fortnight in July the comet will un- 
dosbtediy die iai conspicuous object in the constel- 
lation Lynx, ere are few bright stars, 


“At the’ ind of September its brightness, by ON 
should be the same as on the night of discovery April 
17), and it will then be well observed in the sou 
hemisphere; in the neighbourhood of the star Alpha Cha- 
mzleontis,” 


M2. HIND, in a letter with which he has favoured me, 
lays great stress upon the star-like appearance of the nu- 
cleus of the comet now visible, as seen in a telecope ; and 
M. Rayet has already, in a communication to the "Paris 
Academy, shown that its spectrum is continuous, that of 
the coma' giving the three ordinary cometary bands. 
On Monday evening last the comet was bright m in 
spite of the moonlight, to enable me to observe this 
continuous spectrum with my 6} inch Cooke and a pocket 
spectroscope. It struck me that the spectrum was short, 
is. that it was deficient in blue rays ; and as one saw in 
the telescope a fan-like structure above the nucleus (as 
seen in an inverting telescope), so also in the spectroscope, 
the continuous spectrum sparkled as if many short bri 
lines or bands were superposed upon it. I shall be g d 
to learn that other observers with more powerful ists: 
ments have had their attention duceted to these two 

. points. J. NORMAN LOCKYER ° 





NOTES 


On the 3rd inst. the corner stone of the American Museum 
of Natural History in New York was laid by the President of 
the United States. The ground belonging to the Museum 
measures about eighteen acres, and the bulding when completed 
according to plan will be larger than the British Museum. The 
object of the Museum is twofold :—First to interest and instruct 
the masses ; and secondly, and specially, to render all posible 
assistance to specialists, ‘Fhe library presented to the Museum 
by Miss Wolfe, with a Jarge collection of shells, also donated by 
Mis Wolfe to the Museum in memory of her father, who was 
its first President, was purchased by her at a cost of 35,000 dols. 
- Tho other collections at present ,in the temporary Museum are 
valued at 250,000 dols. A rare and newly complete series of 
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Americgn birds, and many fine birds of Paradise and pheasants, 
now in the collection formerly belonging to Mr. D. G. Elliott, 
will be added. Tho Trustees have purchased the collection of 
Prince Maximilian, of Neuwied, on the Rhine, and a large 
number of specimens belonging to the late Edward Verreaux, of 
Paris. Large donations of shells, corals, and minerals, have been 
received, as also a collection of 20,000 insects." The collections 
will be bought and cared for by moneys contributed by the 
Trustees individually and the public, but the building now in 
progress will be erected at the expense of the city, which has 
already appropriated 500,000 dols. for this purpose. 


Prof Joseph Henry of the Smithsonian Institution gave’ an 
address on the above occasion, in which he spoke as follows on 
the necessity of endowing scientific research :—‘' The derelop- 
ment of the institution wonld not be completed were it furnished 
with all the appliances I have mentioned. -Thero is another 
duty which this city owes to itself and to the civilisation of the , 
world. TI allude to an endowment for the support of a cpllege 
of discoverers anda number of men capable not only of ex- 
pounding established and known truths, but of inte:rogating 
nature and discovering new facts, new phenomena, and new 
principles, The blindness of the publio to the value of the 
abstract sclences and the matter of endowments of colleges for 
their gupport is remarkable. It is not everyone, however well 
educated he may be, that is capable of becoming a first-class 
scientist., Like poets, discoverers are born, not made, and when 
one of this class has been found he should be cherished, liberally 
provided with the means of subsistence, fully supplied with all the 
implements of information, and his life consecrated to the high 
2nd holy office of penetrating the mysteries of nature. What 
has been achieved in the knowledge of the forces in opeiation. 
in nature, ‘and the uses to which it is applied in controlling and. 
directing these forces to useful purposes, comstitutes the highest. 
claim to the glory of our race.’ 


Tux Duke of Devonshire, speaking at the banquet at Trinity 
College, Cambridge, on the 17th inst., said it had fallen to his 
lot during the last three or four years, while acting on a Royal 
Commission for inquiring into Scientific Education and the 
Advancement of Science, to become acquainted with the deve- 
lopment and extension of scientific teaching in the several 
Universities of fe kingdom, and of learning the views of those 
best qualified to express an opinion as to the ents 
remaining to be supplied. The result of the inquiry had been. 
satisfactory, Inasmuch as it showed that a great deal had been 
done in the direction indicated, and that University &uthorities 
had manifested a stiong desiro that the Universities should be ^ 
provided with all appliances necessary not only for centres of 
scientific education, but as centres also of general mtellectual 
activity and of original research. This latter point was strongly 
insisted on in the evidence before the commissioners and 
received their concurrence. A University which recognised the 
advancement and extension of knowledge as one of the main 
purposes of its existence was surely to be regarded as of a higher 
and nobler type than one which was satisfied with the position 
of a mere educational body. There was nothing antagonistic in 
these two objects; on the contrary, great advantage might be 
derived from their combination. 


THE Emperor of Austria has been pleased to confer upon 
Mr. Robert H. Scott, F.R.S., the Director of the Meteorologi- 
cal Office, the Order of the Iron Crown, Third Clam. 


“Dr. TOLOZAN, physician to the Shah of Persia, has been 
elected & corresponding member of the French Academy in the 
section of Medicine and Surgery, and M. Studer of Berne in that 
of Geology. The latter is a veteran of 79 years. 


THE organisation’ of the" French National Observatory will 
i x 
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very soon be complete, Les Moudes says, The French Govern- 
ment have voted 30,000 francs to the meteorological department, 
and M. Le Verrier is about to resume the work of international 
meteorology, with the fixed intention of abandoning local meteor- 
ology to the departmental obserwatory of Mont-Souris. M. 
Le Verrier is at present in this country, having come over to get 
hts Cambri degree conferred. He is to visit Newcastle, 
to inspect Mr. Newall’s large telescope, and Edinburgh and 
Glasgow in connection with meteofblogy. The printing has been 
begun of a very large catalogue of stars observed at the Paris 
Observatory. MM. Fizean and Cornu are measuring anew the 
speed of light under conditions which encourage us to look fora 
definite result. 


THERE will be ample opportunities for practical work in 
Natural Science during the long vacation (July and August) at 
Cambridge. ^ The laboratories cf Experimental Physics of 
Chemislry and Physiology, will be open, and the professors, or the 
demonstrators, or both, will be in attendance to give assistance 
to students. Prof, Newton has given notice of a practical class 
for Comparative Anatomy; and Prof. Humphry has given 
notice of a practical class for Homan Anatomy (more particularly 
Osteology), and also for Histology. 


Tro Rev. S, J. Perry, the head of the expedition sent out by 
the Admiralty to observe the transit of Venus, together with 
Lient. Coke, R.N., Paymaster Brown, R.N., and the Rev. W. 
Sidgreaves, were among the passengers by the steamer Windsor 
Castle, which left Dartmouth on Tuesday for the Cape of Good 
Hope. 


THE conversazione of the Soclety of Arts held in the South 
Kensington Museum last Friday was a great success, It is said 
there were about 3,500 guests present. 





AT the annual meeting of the Palestine Exploration Fund, 
Lieut, Conder, R.E. (officer in charge of the survey of Palestine), 
desalbed the work of the expedition. Before leaving Peles- 
tine he had completed half the map, and it was expected that 
within four years, instead of eight, the whole of Palestine would 
have been surveyed. There were now 300 square miles added 
to the map, being five times the result at first expected to be 
accomplished. Š 


THE discovery of a new planet by Mr. Perrotin, of Toulouse, 
is announced. 


AT the half-yearly meeting of the Highland nnd Agnicul- 
tural Society of Scotland, a long discussion took place in 
reference to the filling up of the vacancy in the chemi- 
cal department, as also on the proposal for granting bursaries 
with a view to the encouragement of agricultural edu- 
cation throughout the country. It was ultimately agreed to 
remit the matter back to the directors, with instructions to 
inquire as to the amount of funds that could be placed at their 
disposal . for the educatione] and chemical depe:tmenta A 
motion for memonalising Government on the propriety of esta- 
blishing agriculture as a branch of the system of physical science 
taught under the superintendence of the Department of Science 
and Art, and proposing that the Society offer a premium for the 
best text-book for such a course, was adopted. 


In reliance on the receipt of further subscriptions to prosecute 
the Sub- Wealden Exploration, it has been decided to continua 
the boring to a farther depth of 200ft The hon. secretary has 
offered to beconf personally responsible to the Dismond Rock 
Boring Company for the cost of the extra 200 ft. His offer has 
been accepted, and he has been requested to issue another appeal 
for subscriptions, In doing so he urges upon ''all who like to 
be considered generons, enlightened} wise, and good, to vie with 

. 
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each other in contributing to complete this tho first boring for 
scientific purposes in England.” 

AT the Anniversary Meeting of the Royal Geographical 
Society on Monday it was stated that there had been on 
increase of 342 new membering and 9 honorary correspond- 
ing members; the Soclety now numbers 2,900 Fellows, In 
accordance with the announcement already made, the Founder's 
Gold Medal was presented to Dr. Georg Schweinfurth, in whose 
sbeence it was received for him by the German Ambassador 
Count Munster; and the Victoria (or Patron’s) Gold Medal, 
which had been awarded to Col. P. Egerton Warburton, for his 
journey across the previously unknown part of Western Aus- 
tralia, was received by his nephew, Mr. Bateman. Mr. Francis 
Galton, F.R.S., then introduced the successful competitors for 
the annual geographical medals, A gold medal for phy- 
sical geography was awarded to Louis Weston (City of Lon- 
don School), and a bronze medal fo: the same subject to Francis 
Charles Montague (University College School). For political 
geography, a gold medal was gained by W. H. Turion (Clifton 
College, Bristol), and a bronze medal by Lionel Jacob (City of 
London School). The premdent, Sir Bartle Frere, then delivered 
his address on the progress of geography, and announced as his 
successor in the presidential char, Major-Gen. Sir Henry C. 
Rawlinson, K.C.B. Medals were also given to Chumth and 
Susl, two of Livingstone’s black servants, who brought his 
MSS. to England. The Rev. H. Waller stated they were of 
invaluable aid to Mr. T. Livingstpne in editing the MSS., 
both from thelr accurate knowledge of the country and their ım- 
telligent comprehension of the maps. At the anniversary dinner 
in the evening, among those who were present and who spoke 
were M. Leverrier and Chief-Justice Daley, President of the 
American Geographical Society. 

Tux fourth part of Tryon’s ‘American Marine Conchology ” 
has made its appearance, with eight colomed plates, and em- 
bracing the family of the CAt/onida, of which six species are in- 
dicated, the orders Oprsthobranchiata and Fteropoda, the com- 
mencement of the class Acepha/a, beginning with the Pholadidae. 
The work was commenced early in 1873, and rf it be confined to 
the five or six parts originally proposed, will soon be brought to 


a completion. 


AT the annual distribution of the prizes in connection with 
the Newcastle College of Physical Science, on the 17th inst, 
the address of the Dean was, on the whole, very hopeful. The 
number of students has not greatly increased, but the quality of 
the work done has advanced considerably. We reget to see 
that the evening classes have not been so great a success as wos 
hoped ; but we hope the professors will not be eamly induced to 
discontinue them, but will take every means to let their advantages 
be known to the young men of the district During the past 
year the fácilities of the college for imparting knowledge has 
been very much increased. The laboratory has been extended ; 
a large and valuable collection of minerals has been added to 
Dr. Page's museum; and several expensive instruments have 
also been added to Mr. Herschel’s collection. It is hoped that 
very soon a Chair of Biology will be established in the Uni- 
versity. Arrangements have been made by which the degree of 
B.Sc. will be conferred on any deserving student the Uni- 
versity of Durham ; and we are glad to see that the requirements 
for this degree have been made very considerable. Arrange- 
ments have also been made by which the college will be fully re- 
presented in the Senate of Durham. 


A GEOLOGISTS’ FIELD GLUB was instituted at Halifax at tho 
close of the University lectures (Cambridge extension scheme) 
last April. The excursions which had been made from time to 
time with Mr. Sollas, B.A., made the students wishful to keep 
them up; hence the formation of a club which numbers about 
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ninety members. The proceedings are in the local 
papers, and judging from the programme sent us the club means 
to go in for hard and earnest, and we hope fruitful, field-work. 


IT gives us much pleasure to seo from a recent number of the 
Dunstable Borough Gasetts that that paper devotes a fair amount 
of space to sclence, under the title of ‘Our Sclence Column." 
‘The number before us, June 17, contains a goud popular article 
on the value of scientific knowledge, some meteorological data, 
and an orginal communication on the botany af Dunstable, 
being the continuation of a list of plants of the district, with 
their common and scientific names, We hope the editor will 
continne his science column, and make it a means of enlighten- 
ing his readers, and that the number of provincial papers which 
have a “ Science Column” may go on rapidly increasing. 


^ THE Gardeners’ Chronicle learns that a committee has been 
formed, and fonds are being collected, for the much needed 
restoration of Selborne Church as a memorial to Gilbert White. 
It is also proposed to erect a Croes to his memory on the “‘ Ples- 
tor.” Itis hoped that a sufficient sum Will be raised, beyond 
what will be required for these objects, to found an exhibition to 
one of the colleges at Oxford, with which he was connected, to 
be called the ‘‘ Gilbert White" Exhibition. It is calculated that 
at least 5,000/, will be required. The committee includes the 
names of the Right Hon, Lord Selborne, the President and 
Fellows of Magdalen College, Oxon; Prof. Bell, F.R. S., &c. ; 
the Rey. F. Parsons, Vicar of Selborne, and others. 


. AT a special meeting of the Anthropological Institute, to be 
held at Bethnal Green Museum, on July 1, CoL Lane Fox will 
give an Address on the principles of classification in his anthro- 
pological collection, 

Dx. Lea has added another volume to his large work on 
the Unionides, illustrated by twenty-two lithographic plates. 


`A PROPOSAL has been made in the American Chemist that a 
centenary meeting should be held on August 1 to commemorate 
the discovery of oxygen by Priestley on Angust I, 1774. The 
American Journal of Science and Arts points out that this 
would afford an opportunity to discuss interesting chemical 
topics and to 1eview the progress made during the century. 


ON Wednesday the 17th the President of the Geological 
- Society held an inaugural reception of the Fellows in their 
new apeitments at Burlington House, to which many ladies 
were also invited. Although the meeting-:com has been in use 
for a few weeks, and the removal of the library from Somer- 
set House has been completed, the removal of the museum has 
but just commenced, and as the collections are so extensive it 
will occupy many weeks. 

THE Statistical Society will hold its Fortleth Anniversary 
Meeting on Tuesday, June 30, at 3.30 P.M, . 


” A PROJECT hes been set on foot to provide Bridlington Quay 
with a marine aquarium. It is estimated the work will cost 
about 5,000%,, towards which several gentlemen im the locality 
hare promised to subscribe. The affair will probably take the 
shape of a limited liability company. 


‘Tue additions to the Zoological Soclety’s Gardens during the 
last week intiude two Husnacos (Lama Avanace) and a Patago- 
nian Cavy (Dwicketis patackonica) from Patagonia, presented by 
Mr. W. G. Parry; a Common Racoon (Precywn lotor) from 
North America, presented by Mr. T. Taylor ; a Bonnet Monkey 
(Afecacns radiatus) from India, presented by Mr. Wood ; two 
Blue-cheeked Barbets (Magulessg asiatica) and two White 
Cranes (Grus Jewcogerasmos) from India ; a Honey Buxrard (Per- 
nis apivorus), European, purchased ; a Malay Tapir (Zagerws 
Rl en ea ee 
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CONFERENCE FOR MARITIME 
METEOROLOGY 
"| HE Sub-committee for Maritime Meteorology appointed by 
the Permanent Committee of the Vienna Congress have deter- 
mined to hold a private conference on the subject in London, to 
commence on Aug. 31. The meetings will be held, by per- 
mission of the meteorological committee, at the Meteorological 
Office, 116, Victoria Street, London, S.W. The invitations are 
to be imued this week, an? the following is the Programme 
of Questions to be discussed. Imay sey that I have already 
received replies to the circular respecting the Brussels Con- 
ference from all the countries to which it was addressed. 
RosnxzT H. Scott, 
Secretary to the Sub-Committee 
A general wish has of late been expressed that the mea- 
sures for the on of Maritime. Meteoro pro- 
posed at the International Conference at Brussels in 1853 
Grecly esis of die: spatial cf ties asics hee Gopi! 





curi fhe opetat operation of Hiest. mearra DM enabled 
meteorologia to form as to their 

Conference at Lei in 1872, and 

EX ngress at Vienna in 1873, prelimi- 


nary discussions took Sacs ch the bakit ot he ao NI 

Hes ud pan meteorology. Certain 1esolutions were 
at Leipsig con at Vienns, and acco 

Gee cous te abd) ein depre RR TUO 

run as follows :— : 

€ y, h uniformity in methods and instruments should 
be aimed at in same measure as for observations on shore. 
This will be most satisfactorily obtained the chiefs of the 
central institutes—the establishment of which in all countries in 
which they do not already exist, and in which the maritime inte- 
rests demand them, must be declared as absolutely necessary— 
entering into relations with each other and agreeing on the sepa- 
rate details, the construction of the instruments, the homs of 
observation, the journal, &c. 

Lip S Unity of measures, and scales is desirable, and to this end 
the introduction af millimetres for the barometer and the centi- 
gade scale for the thermometer should be aimed at, While, 
owerer, tho of standard instruments of the Individual 
central stations must be insisted on, the uniformity of scales is at 
present only declared as desirable. . 

“3. The Committee would urge ee co-ope- 
ration of the navies, Inasmuch as by their assistance, and by tho 
opportunitles affarded thereby of completeness in certam obser- 
vations, the determination of factors and constants is rendered 
possible, which dan ba mied with adyantage for the reduction of 
certain results derived from the system of observations, 

e 4. E tn the aulbction ot De pela, e Conk 
mittee would urge similarly the importance of uniformity in the 
methods emp In close relation therewith was the 
out of the division of labour of the central stations of the indi- 
vidual states. This principle must be recognised as of the 
[fritas importance for the further development of Marine . 

The repetition of work over definite regions, with 
A basi to De ed, cube declared. uio: 
defensible in the interests of this ent." 

It was further resolved —'' That the convening of a Maritime 
Meteorological Conference is desirable.” 


While the above resolutions as a general expression 
of the princi which should form the basis of an agreement ns 
to futyre o in the field of Ocean Meteorology, the Sub- 


Committee to whom the negotiations preparatory to the assem- 

bling of a Canferenco lave been entrusted, consider that Iti 
e to enter more minutely into the details and have 

accordingly agreed on the following series of questions :— 

In the case of a nation which sent an tative to the 
Brussels ee ae ads circular be addressed to 
the chief of the Office for e Meteorology, if such exist, 
or to the chief of the meteorological organisation. of the country, 
requesting him to state :— 

I. To what extent the resolutions adopted gt Brumels have 
been carried out in this country? 

2. What have berg His c for depattare E if 
sach has taken 
ted to pend is miro De Secretary to the Suib-Commitss, 
Mr. Robert H. tt, I1G Victoria Sjreet, London, S. W 
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before June 1 next, in order to allow ample time to diaw up a 

re on the replies for conmderation at the Conference. 

t seems advisable that, as above stated, the action taken at 
Vienna should be carefully reconsidered under several heads 
which will now be recapitulated. 

I. Observations. —In respect of ¿his subject it will be most 
convenient to take the ‘‘ Abstract Log” of the Brussels Confer- 
ence, and to discuss the several subjects of observation therein in 
the order uence of the columns. 

Cols, 1 and Date and position of the observations. —Is ıt 
your opinion that a fresh column should be 
added, headed ''Course and Distance by 
the Log in every Watch of four hours” ? 

Currents, 

Magnetic variation. —Is it desirable to give 
an additional column for the “Direction of 
Ship's Head" ? 

Wind, direction and force. —Is it possible to 
employ an anemometei nt sea so as to give 
tustworthy results? Can the use of the 
Beaufort Scale be made universal? 

Boiometer.—To what degiee of minuteness 

s 1s it necessary to observe this instrament? 

Thermometer—Dry bulb and wet bulb.— 
Should these obsei vations be required from 
all ships? 

Forms and duection of clouds—lIs this 
column sufficient, or should any notice be 
taken of more than one stratum of clouds ? 

Proportion of sky clear —Is it not advisable 
to substitute for this heading *' Pioportion 
of sky clouded”? 

Hours of rain, fog, snow, &c.—Is it desirable 
to retain this heading, or to substitute for it 
and No. 23 a column headed—'' Weather 
by Beaufort Notation ” ? 

State of the sea.—Should this be given accoid- 
ing to a numerical scale? 

Temperature of sea surface. 

Specific gnavity of sea suface. 

Temperature at depths.—Is it desirable to 
retain these two columns, or can the 
observations when taken be inserted m the 
column for ‘‘ Remmks” ? 

» 23 Weather. See No. 18. 

» 24. Remarks, 

lI. Jnsirusents.—What patterns of inshuments should be 

employed for any observations which may iequire them? Is 

„here a reasonable possibility of introducing the metiic and cen- 

ugrade systems for geneal use at sea? e 
ILI. Zestructrons.—Is it posmble to devise a general form of 

insbuctions to ensure uniformity in regard of methods of obser- 

vation and registration ? 

IV. Observers. —What control should be exercised over the 
observers as to their instruments and iegisters? Is it desuable 
that all instruments employed ahould be the property of the cen- 
tral establishment, and Zez/ to the obse veis? 

V. Co oferatteu of the Royal Navy.—To what extent can 
ships of war assist in forwmding the ends of meteorological 

? 


i Discusston — Can general suggestions be thrown out as 
to the most profitable mode of discussion of the observations ? 

VII. Sudpects of Ingutry.—To what extent can a division of 
labour as iegards mbeda of inquiry be carried out in a sphit 
ea to the collecting and discussing establishments respec- 
tively ? 

VIII. Saihng Directions.—In how far ao purely practical in- 
vestigabions, such as the preparation of sniling directions, admis- 
sjble for a scientific institution ? . 

Any gentleman into whose hands this progamme may come, 
and who is himself not likely to attend the Conference, is re- 
ee to forward any remaiks he may wish to make on any of 

e subjects mentioned herein to Mr. Scott, at the above address, 
before July 1, 1874. 





SCIENTIFIC SERIALS 


THE Yournal of the Chemical Society for May contains the fol- 
lowing papers communicated to the Society :—On the action of 
bromine on alizarm,*by W. H. Perkin, Alizarin heated in a 


sealed tube with a solution of biomine in carbon disulphide 
ields monobromalizarin, C,,H,BrO,. This latter substance 
eated with acetic anh e gives diacetobromalirarin, 
C, H,Br(C,H,040,, and with nitric acid a mixture of phthalic 
and oxalic acids, while free bromme is given off Specimens of 
cotton prints showing the difference in the shade of colour pro- 
duced by alizarin bromalizarin when used as dyeing mate- 
rials accompany the paper.—Note on the action of trichlor- 
acetyl chloride upon urea, by Raphael Meldola and Donato 
Tommasi. The authors have obtained trichloracety! urea 


co | NH(CChO) Researches on the action of the copper- 


zinc couple on organic bodies Part V. On the bromides of the 
olefines ; and Pat VI. On ethyl biomide, by Dr. J. II. Glad- 
stone and A. Tribe. The couple acts upon dry ethylene bromide, 
produ ethylene by double decompomtion ; in presence of 
alcohol the decomposition is explosive. The actlon of the couple 
13 the same eithei in presence of alcohol or water, and the fact 
that these substances facilitate the action is lained by the 
anthors by the solvent action of these liquids on ibe film of zinc 
bromide formed on the surface of the couple. Propylene and 
amylene bromides are decomposed ın a similar manner, yielding 
the corresponding olefines. With regard to the action of the 
couple on ethyl bromide the authors are of opinion that ethylo- 


bromide of zinc cH, Zn is always formed, and this on futher 


heating produces zinc ethyl and zinc bromide or two semi-mole- 
cules of 1 may decompose with the formation of ethane and 
ethylene. presence of water or alcohol ethane is always pro- 
duced according to the reactions :— 


Cis} Zn + 5,0 = 5 + GH, 


r 1 

H H eC,H,0 
Cae} Za + Olost 9] Za + Cally 
—The agglomeration of finely-divided metals by hydiogen, by 
Alfred Tnbe. Copper, um, and platinum in a finely- 
divided state agglomerate when hydrogenised. By way of hypo- 
thesis the author that the minute particles of the metals 
are surrounded by layers of liquid hydrogen which coalesce. — 
The last paper is by Andrew Fuller Hargreaves On the sponta- 
neous combustibility of charcoal, The moximum amount of 
oxygen is absorbed from the atmosphere within three days after 
carbonisation, so that from that time charcoal may be used for 
gunpowder without danger, but up to that period sponlaneous 
combustion is hable to occur. About three-fourths of the journal 
is devoted to foreign abstracts, 

Transactions of the Manchester Geological Soctely, vol. mii. 
Pat IV.—The papers in this past are the follo :—On coal- 
cutting machinery, by Mr W. H J. Trace ; Additional notes 
on the millstone gnt of the parish of Halifax, by Mr. James 
Spencer ; On Permian and Tuas, by Mr. E. W. Binney, 
F.RS.,; On Pleistocene mammalia found near Castleton, 
Derbyshire, by Mr. J. Plant, F.G.S. 


Proceedings of the Geolegtsts' Association, vol. il. No. 5.— 
Besides an account of some of the excuisions made by the Asso- 
ciation during 1873 the number contains the following papers, 
abstracts of which have been given in our vipera or aie So- 
ciety’s ‘dings :—On some fossils from the M e chalk, 
by J. W. Wetherell, with illustrations; On the ey of the 
*"Vézkre, P d, 1ts limestones, caves, and Prehutoric 1emains, 
by Prof. T. Rupert Jones, F.R.S. ; On ammonite zones in the 
Isle of Thanet, by F. A. Bedwell. Tne last-mentioned occu- 
ples a large part of the number, and is illustrated. 

Bulletin of the Essex (Salem, U.S.) Institute, vol. iv., 1872. 
—The pnncipal papers m the Duilem of this very efficent 
Institute for 1872 are a communication fiom Mr. S. A. 
Nelson On the Meteorology of Mount Washington, the main 
purpose of which is to show the advanteges for meteorological 
ei mountain-stations offer over those less elerfted ; and a 
as e of the Mammals of Flonda, with notes on their 
Habits, ton," &c, by C. J. Mayngrd.— The Bulletin 
for 1873 contains more papers of scientific interest than tbat of 
the previous year.— Ihe first paper is a short one, by Dr. A S. 
P On the glacial phenomena of north-east America com- 

those of E —There is a short but interesting 
statement by Mr. J. H. erton of the results of his observa- 
tions on worms of the genus NWais.—Mr. S. M. Allen contil- 
pi pe a ancient and modero theoria of beht, ae and 
colour, —Mr. H.Herrick contributes a Partial Catalogue, of con- 
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_ siderable length, of the birds of Grand Menan, N.B.—Mr. F. W. | causes, and Prof. Spoerer 


* Putnam has a paper on the various forms of Instruments 
made of stone. —'' Notes on the bird-fauna of Salt Lake 
Valley and the adjacent portions of the Wahsetch Mountains," is 
the title of a long pa by Mr. R. Ridgway, who also contri- 
butes a the birds of Colorado, sad al with Mr. S. 
F. hi pecie ai donar Ae pu di tant 
also interesting accounts of the numerous and fitable excur- 
sions made during the summer months by the —There 
isa minute account of thé celebration of the 25th anniver- 
TOt the Institute on March 5, 1873. .Many well-known 
e ho. Ta the high’ liment the Institute that 
Marsh, who compliment to the Insti 
Ti influence tg eue and roology of Essex county 
tter understood than those of an in the 
United States. It was at the hands of Essex tute, he 
sald, that he himself acquired his teste for scientific investiga- 


tion. 


. Pageend PU m dee and Chemie No: 187. 
—Thu num commences with & translation of a 


recent paper on phy of the diffraction 

has tiely,eppeared E our Cohel) a Tho conduci 

flame for gal e amenta ls kowa to be graty cris 

presence of metallic and M. Herwig was men 

whether a gaseous layer, y formed of such vapours, would 

not show conductivity even at low temperatures. He ex- 
with mercury, dense va of which can be had 


atreng 
Further, the vaporisation in the poneret mercury 


creased by the current ; another to the voltaic 
arc (m which, if the electrodes platinum, the 
mercury 1s vaporised only when it Torma the tive pole); 
and, using a platinum pomt and a mercury the resist- 
wace ofthe Yapon? (lka thatof tha:sre), waa er when the 

surface was positive, —M. Friedrich uller concludes 


his Investigation on galvanic and the distribution of 
the current in es. He states that, mith copper piales in 
dilute sulphuric acid, and also in x olution os of ae of copper 
mixed, with sulphuric acid, the ws e simple 
Jaw: it is a linear increasing function of the desl of current. 
SEEN observation of the author is that cupric oxide is reduced 
vanic hydrogen (confirming previous observa- 
Dinas hydrogen is Marini more active than 
)— The galvanic conducnvity of sulphuric 
alcaton fom Ap Grotian = n parning È ipn 
subject of a communication from M. Grotrian 
researches on the compressibility of elastic fluida M. Rer dit 
did not with pressures lower than one atmosphere. 
The difficulty of the inquiry has perhaps deterred physicists 
since. We here find it undertaken, however, by M. Siljestrom, 
who contributes a paper on the subject ; in the first here 
given the details S uomaan are fully described, and the nu- 
Eis result bore etrtee series of experiments tabulated » 
—M. Schneider communicates a ninth paper on new salts of 
ae and M. Kessler describes **the simple euthyoptic spec- 
Curva) matt matter from other journals we note a valu- 
able pap paper by M. tzmann, On expenmental determination of 
dielectricity constants of insulators, 


Astronomische Nachrichten, No. ee anean 
a large number of observations of position, t e Le of 
some of the, pcem nor planeia: coic IL (Tem Co IL 
` (Borelly), Comet (Henry), and Comet (Cog) also 
the mean planes of sixty-nine variable stars for the your 1871. 
Prof. d'Arrest sends his observations on the position of 
comet, taken during May last.—An astronomical 
by the Academy at Copenhagen for research on 


eighteenth century. 

from Toulouse by Mr. Perrótin, May 19, IO P.M. R.A. 16h. 
28m. 30&; D. 22° 48'.—N o. 1,996 contains a discussion of the 
ers Of levels due to fho chadgecnf direction Gf attraction 
cansed by the spheroidal figure of the earth and other local 


porer gives the results of his sm-spot and 
protuberance observations for April and May last. 

Abhandlungen der Schlenschen Gesellschast fur Vaterlandtsche 
Cultur, 1872-73.—Dr. Gratzer here furnishes a number of social 
statistics B 


-Decembèr of that year. From a comparison with Berlm, the 
population. of which (825,389) wasthen nearly four times that 


it a that Breslau is less crowded®, there being 
SF Breles it pend every 39'9 of the inhabitants, whereas 
in Berlin the 


proportion ts fio every 56% On the whole it 
appears that, notwithstanding the better proportion of dwellmgs 
in Breslau, the health of the two ated u ney ilike, Breslau 


ha counterbalancing disadvantages in bad 
and underground water, and soil—M. Limprlcht con- 
tributes a on the watershed between Weide Bartsche, 


with & list of the plants found in that region. 

Verh, der k.k. wool, bot. Gesellschaft in Wren, ayer Band, 18 
—This volume, of more than 600 S roe 
occupied by papers on entomology 
most important are er e NE 
of the T : Krauss; Diptera collected in Galicia; H 
iechbaumer ; 


tera : 
Dipen tomas Ea from Asia Minor; On certain eoecies 
of Tipula and its allied genera : uae 
c 


ube. 


celiahà und ite allies; by Dr. Begh pce m 
Contributions to the flora of Lower Austria, by Von Reuss, jun. ; 
Lichens of the Tyrol, by F. Arnold; Fauna of the Brdygebirg 
in Bohemia ; Fungi of south-east H by Prof. inita; 
oppi pe a eU eur 
Wolosrczak ; Contributions to the flora of Lower Austria, by 
Hackel The volume contains & photographic PEE of the 
late of the Society, Ritter vun. rsen eld, with his 
latest contributions to Entomology iiia t a biographical notice, by 
Von Wattenwyl. 


Reale Istituto Lombardo. Rendiconti : t. vil, Fasc. 1, eilL— 
These parts contain the following papers :—Prof. Serpleri commu- 
nicates his observations of the meteor shower of August 10, 1873, 
made at. Urbino. —Observations concerning the constitutions and 
combinations of bodies, & paper on molecular physics, by 
Dr. Guido Grassi.—On a fact of importance in s orm. 
culture, by Prof. G. Balsamo Crivelll —Prof. Cesare Lombroso 
tabulates the height and ht, cranial measurements and 
apadi, ici omiciles deris Mae 832 Italian prisoners, dividing 
them highwaymen, l1ncendiaiies, 
risoners were Sicilian, Sar- 

ontese, Genoese, and 
Lombardian. Tho results are discussed in great detail —Prof. 
Antonio Bucellati contributes e paper on political economy, 


entitled *' On the theory of capital.” 


EL 


SOCIETIES AND ACADEMIES 

; Lowpow 

Royal Society, June 11.—Spectroscopic Notes.— On the 
foe of Variation in Molecular Structure, by J. N. Lockyer, 

I. IN an accompetiying note I have shown that when different 
degrees of dissociating power are employed the spectral effects 
are different, 

2. In the present note I to give a account - 
of some researches which kavo led tk to A Deer 








continually broken up as the temperature (including in this term -` 


the acilon of eae ty) is raised. 

3. The which I rely is urnished by the spec- 
trotcope In the region of the visibla spectrum 

a SR by the extremo all acida give us calea 
spectra ; TE tengion spark give us line 
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5. Now the continuous spectrum may be, and as a matter 
of fact 1s, observed in the cese of chemical com whereas 
all com known as such are resolved by the high tension 
spark into their constituent elements, We have a right, therefore, 
to assumo that an element in the selid state 1s a more complex 
mass than the element in a state of vapour, as its spectrum is 
tho samo as of a mass which is known to be more complex. 

6. The spectroscope supplies us with intermediate stages be- 
tween these extremes. e 

(a) The spectra vary as we pass from the induced current with 
jar, to the spark without the jar, to the voltaic arc, or to the highest 
temperature produced by combustion. The changes always in 
the same direction ; here again the spectrum we obtain from 
elements in a state of vapour, 2 cctmim characterised by spaca 
and bands, is similar to that wé obtain from vapours of w the 
compound nature is unquestioned. 

(B) At bhigh temperatues the vapours of some elements (which 
give us neither line nor channelled-space spectra at those tem- 

although we undoubtedly get line spectra when elec- 
triaty is employed, as stated in No. 4), give us a continuous 

at the more refrangible end, the less refrangible end 
being unaffected. 

m At ordinary temperatures, in some cases, as in selenium, the 
more refrangible end is absorbed ; m others the continuous spec- 
trum in the blue is accompanied by a continuous spectrum in 
the red. On the application of heat the spectium ın the red 
Sem ndi that in the blue remains; and fuither, as Faraday 
has in his researches on gold-leaf, the masses whi 
absorb in the blue may be isolated from those which absorb 
in the red. Tei sell know that many substances known to 
be com in solutions, give us absorption in the blue or 
blue and red, and also that the addition of a substance known to 
be compound (such as water) to substances known to be com- 
pound wluch absorb the blue, superadds an absorption in the red. 

7. In those cases which do not conform to what has been stated 
the limited range of the visible spectrum must be borne in mind. 
Thus I have little doubt that the simple guses at the ordinary 
conditions of temperature and pressure have an tion in the 
ultra-violet ; that highly compound va are often colour- 
less because their a tion is the red, with or with- 
out an absorption in the ultra-violet. Glass is a good case in 
point; others will certainly suggest themselves as opposed .to 
the opaciy of the metals. 

8. If we assume in accordance with what has been stated 
that the various spectra to which I have referred are really due 
to different molecular aggregations, we shall have the fol- 
¢ more simple to the more complex. 





of com- 


plexity of mole- Lire spectrum, . 
Second stage Channelled-space spectrum. 
Continuous peas ras at the blue 
end, not ica to the less re- 
-Third stage frangible end. (This absorption may 
break up into channelled spaces. 
Continuons absorption atthe red 
not to the more refran- 
Fourth stage le end. (This absorption may 
up into channelled spaces.) 
Fifth continuous absorption. 


U 

9. Tad alete m the present note by giving one or 
two instances of the passage of spectra from one stage to another, 
beginning at the fifth stage. 

From 5 to 4 

tion of the vapours of K in the red-hot tube, de- 

note, js at first continuous. As the action of the 
heat 1s continued, this continuous breaks in the middle, 
one part of it retreats to the blue, other to the red. 


From 4 to 3 
ld leaf best illustrate this, but I 


1. The 
scribed in ano 


searches in Chemistry,” p. 417), that they exist “of inter- 
mediate sizes of proportions.” 

From 3 to a, 
CrS 


tapout fret piyes a contie nora sportini, at the blue 
end, on heating this breaks up into a ed-space specirum. 
2. The new specha of K and N? (mare pa ticularly referred to 


in the following nte) make theire. ce after the continuous 
absorption in blue, and red 
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From 2 to I 


I. In many metalloids the spectra without the ix: chan- 
nelled ; on throwing the jar into the circuit the line spectrum 
is produced, while the cooler exterior vapour gives a channelled 


Riu aai 

2. The new specta of K and Na change into the lime- 
spectrum (with thick Hines which thin subsequently) as the heat 
is continued. 

Spectrosco pic Notes. — On the Molecular Structure of Vapours 
in connection with their Densities, by J. N. Lockyer, F.R.S. 

I. I have recently attempted to bring the spectroscope to bear 
upon the question whether vapours of elements below the highest 
temperatures are truly homogeneous, and whether the vapours 
of erent chemical elements at any one temperature are all 
in the same molecular condition. In the present note I beg to 
lay before the Royal Sccety the preliminary results of my re- 
earches, 


1 
2. We stait with the following facts :— 
I. All elements driven into vapour by the induced current 
give hne-spectra. 
II. Most elements driven into vapour by the voltaic arc 
ive us the same. 
III. Many metalloids when greatly heated, some at ordi- 
nary tempemturet, gite us channelled-spece spectra. 
IV. Elements in the state give us continuous spectre. 

3. If we t that these spectra represent to us the vibra- 
tions of different molecular aggregations, and this question is 
discussed in another the previous dote) spectroscopic observations 
should give us facts of some importance {o the mqury. 

4. To take the lowest ground. If, in the absence of all know- 
ledge on the subject, it could be thown that all vapours at all 
stages of temperature had spectra absolutely similar in charac- 
ter, then it would be more likely that all vapours were truly 
homogeneous and similar among themselves as regards molecular 
condition than if the varied in character, not only from 
element to element, but from one temperature to another m the 
ier ot ie mame ene : exor 

5. At the temperature of the sun s rev e 
of all the elemens known to exist in that lager ac NU 
similar in character, that is they are all line spectre ; hence it us 
most probate that the vapours there are truly eous and 
that they all exist in the same molecular condition, than if the 
spectrum were a mixed one. 

6. The fact that the order of vapour densities in the sun's 
atmosphere which we can in a measure determine by spectro- 
scopic observations does not agree with the order of the modern 
atomic weights of the elements, but more closely agrees with the 
older atomic weights, led me to take up the present research. 
Thus I may mention that my early observations of the welling 
up of Mg va all round the sun above rke Na vapour, have 
lately been ently substantiated by the Italian observers. 
So that it is beyond al question, I think, that a£ rhe setn the 
vapour density of Mg is less than that of Na 


7. The va densities of the following elements bave been 
experimentally determined :— 
H. I S 32 (at 1,000") 
K 39 I 127 
. As us Hg 100 
Br N I 
Cd 56 o 16 
Cl 355 P 62 
8. To pursue this inquiy the following arrangements hare 
been adopted :— 
The first prr n were made last December upon Zn in 
a glass tube closed at each end with glass plates; and I have 
to express my ps eras to Dr. for them to be 
conducted tn his laboratory, and for much assistance and counsel 
con them 


cerning 3 
A stream of dry H was allowed to pass. The tube was 
heated in a Hofmann’s gas furnace; picea of the metal to be 
studied having previously been in ced. It was found that 
the glass tube melted ; it was therefore replaced by an iron onc. 
The inconvenience of this plan, however, owing to the necesnty 
for introducing the metal into the end of the hot tube when the 
first charge had volatilised, and moreover the insufficiency of the 
heat obtainable from the gas furnace, soon obliged me to replace 
both tube and furnace by others, which bare now been in use 
for many weeks, and which stil continue to work most satisfac- 


torily 


: PRY. When th spectrum extends beyond the 
es 


CHEM. ae ae PFE eet 





L en the continuous of the tube extends to the 


` soditim line D, this line not being visible. 


IL When, the continuous spectrum extends a little beyond D, 
this line being visible as a bright line. 
IL When the spectrum extends uto the geen, D being very 


and D be- 
comes invisible as a Hne, and the the inmmace are ata 
ted heat. 5 

I may add (1) that I have only within€he last few days been 
able to employ the third and fourth stages of heat, as the furnace 


; Was patina: withont a chimney, and the necessary draught 


not be obtained ; and (2) that I was informed s little time 
‘ago by Prof. Roscoe that with a white-hot tnbe he had observed 
new specha in the case of Na and K. These spectra which I 
now constantly see, when these temperatures me reached, I shall 
call the “new spectra." 

9. The results of the experiments, so far as the visible spec- 
tram is concerned, between the stages indicated, may bo state? 
23 follows :— l 299 ` 

H No absorption. 

N » D : 

K I have observed either separately or together. ` 
(a) The line tion line near D. 
(8) Continuous throughout the whole 


(y) Continuous tion in red and blue at the 
the light 
spectrum (as 


mme tim i 
centre of 
(8) Continuous absorption 
other of the line. (This phenomenon which, 
so far ds I know, is quite new, will be described 
. in another note. 
(e) The new spectrum. . 
Na I have observed either separately or together. 
(a) D absorbed. ; : 
I Continuous absorption throughout the whole 


(y) Continuous absorption clinging on one side or 
the other of D. - : 
(2) The new 


'" Zn Continuous absorption in the blue. (An unknown line 


sometimes appears in the green, but certamly no line 
of Zn.) - 
Cd Continuous absorption in the blue. E 
Sb New spectrom with: channelled space Agd sbaorpildn ii 
the blue - 


P The same. (This, however, in consequence of the 
extieme delicacy of the spectrum requires confirma- 


tion.) 
8 oe taal spectrum (previously observed by 
et 
As Probable channelled-space spectrum. . (Observations to 
be repeated.) : Dt 
Bi No absorption. 
I  Channelled spectrum in the and intense bank of 
' general raphe gis In the violet, where at the ordinary 
tem vapour transmits light. 
No 
‘Yo. These results may be tabulated ss follows :— 
Modern ` T 
v.d. atomic RNC = 
Ho I, I No visible absorption. 
K 39 39 Line ian. : 
As ISO , 75 Probable dhannelled-1pace absorption. 
Continuous absorption in the blue. 


Channelled 
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«The iron tube is 4 ftin length, and is ided a | Hg I00 200 No absorption. 

ceptral enlargement, edo ius Dy Mc. Dewin fore N I 14 gph Aa SR 

“ing a T-piece by the screwing in of a side tube, the end of | O I I Not observed. 5 
which is left projecting from the door in the roof of the | P 62 31 Channelled-s pace spectrum probeble. 
furnace. Caps are screwed on st each end of the main | Na e 23 Line absorption. 

tube ; these caps are closed by a glass plate at one end, and have | Zn (? 65 Continnous absorption im the violet. 
` each a small side tube fqr the of h enorother | gp @) 122 rsen spectrign and absorp- 
gases the hot tube. ' furnace is supplied with coke In the blue. .- 

or an electric lamp connected with thirty Grore's cells | S à 32 ChaPmnelled-space spectrum. 

is placed at one end oi uen and EM reer Bi ) . 208 No absarption. : 
et the other. The tem reached by furnace mey rt. It will be seen from the foregoing stattrhent that if 
con’ ently divided into four stages : — similar spectra be taken as indicati similar molecular con- 


among ves, , Thus the vapours of K, S, and Cd at 
the fourth stage.of heat gave us line, channelled space, and con- 
Winona absorption in the blue, 1espectively. This is also evidence 

at each vapour is non-homogeneous for a considerable interval 
of time, the interval being increased as tho temperature is re- 
duced. 


On the ‘alleged Expansion in Volume of various substances 
in pasing by Refrigeration from the state of Liquid Fusion to 
that of Solidification, by Robert Mallet, F.R.S. . 

Since the time of Reaumur it has been stated with very various 
degrees of evidence, that certain metals in volume at or: 
vear their points of consolidation fiom fuslon. Bismuth, cast- 
iron, antimony, silver, copper, and gold me amongst the num- 
ber, and tu these have recently certain iron-furnace 
rl-gs. Considerable ‘physical interest attaches to this subject 
from the analogy of the ed facts to the well-known one that 
water expands een 30° F. and 32°, at which it becomes ice ; 
and a moe extended interest has been given to it quite recen. 
by Messrs. Nasmyth and ter having made 
facts, more especially those ive to cast-iron and to slags, the 
foundation of their peculiar th .of lunar volranic action as 
developed in their work ‘‘The Moon as a Planet, asa World, 
and a Satellite” tate, Landon, 1874). There is considerable 
ground for believing bismuth does d in volume at or 
near consolidation ; but with respect to all the other substances 
supposed to do likewise, it is the object of this paper to show 
thgt tbe evidence is insufficient, and that with respect to cast. 
iron and to the bessic silicates constituting iron alegs, the alle- 
gaton of their expansion in volume, and therefore their 
greater density when molten than when solid, is wholly erro- 
neous. The determination of the specific gravity in the liquid 


state of a body having so high a fusing tem as cast-iron 
is attended with many difficulties. By an mdirect method, how- 
ever, and operatfhg upon a suífclently e scale, the anthor 


has been enabled to make the determination with considerable 
accuracy. A conical vessel of wrought iron of about 2 ft. in 
depth and 1'5 ft diameter of base, and with an open neck of 
6 in. in diameter, being formed, mis eghed accurately empty, 
and also when filled with water level to biim ; the weight ot 
its contents in water, reduced to the specific gravity of distilled 
water at 60° F. was thus obtained. The vesel, being dried, was 
now filled to the brim with molten grey cast-iron, additions of 
molten metal being made to maintam the vessel full until it had 
attained its maximum temperature (yellow heat in daylight) and 
maximum capacity, The vessel and its contents of cast-iron 
when cold were hed again, and thus the weight of the cast- 
iron obtained. capacity of the vessel when at a max- 
imum was calculated by applying to its dimensions at 60° the 
coefficient of linear dilatation, as grven by Laplace and others, to 
ita range DL nee tempetetare ; the weight of dis 
water held bythe vessel thus expanded was cal from the 
weight of 1ts contents when the vessel and water were at 60° F. 
gai bea mall corrections: d ; 
We have now ents necem or determining the 
gravity of the cast-iron which filled the vessel when in ` 
e molten state, having the absolute weights of equal yolunies 
of distilled water at 60° and of molten iron. The mean specific 
granity of the cast iron ene Vel war then deler- 
mined by the usual methods. The final result ig that, whereas 
the specific gravity of the cast-iron when,cold wes 7'170 it was ^ 
only 6:650 when in the molten condition ; cast-iron, therefore, is 
less dense in the molten than in the solid state. Nor does it 
expend m volume at the instant of consolidation, as was concin- 
sively proved by another experiment. Um aimilar Io-inch 
spherical shells 1*5 in, in thicdems, were ed to nearly tho 
seme high temperature in an oven, one being permitted to cool. 
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empty as & measure of any t dilatation which both 
might sustain by mere heating and cooling again, a fact well 
known to occur. The other shell, when at a biight red heat, 
was filled with molten cast-iron and permitted to cool, its dimen- 
sions being taken by accurate matrofnents at intervals of thirty 
minutes, until it had returned to the temperature of the atmo- 

here (53^ .), when, after applying various corrections, ren- 
dered necessary by the somewhat complicated conditions of a 
spherical mass of cast-iron fest from its exterior, it was 
found that the dimenmons of the shell whose interior surface 
was in perfect contact with that of the solid ball which filled it 
were, within the limit of experimental error, those of the empty 
shell when that also was cold (53? F.), the proof bemg conclu- 
sive that no sion m volume of the contents of the shell had 
aken pac; which was further corroborated by the fact that the 
central portion was found much less dense than the exterior, 
whereas if the cast-iron expanded in consolidating the central 
potions must be more dense than the exterior. 

It is a fact, notwithstanding what es and well known to 
iron-founders, that certum pieces of cold cast-iron do float on 
moken cast-iron of the same quality, though they cannot do so 
through their buoyancy, ns various sorts of cast-iron vary in 
meat: manty at bo F, fiom nearly 7°700 down to 6'300, and 
Tay:also in aesti that thus some cast-irons may float or 
though buoyancy or negativo buoyan 


in molten cast-iron of different qualibes from themselves 
cy alone ; but where the 
cold cast-iron floats upon molten cast-iron of less specific gravity 
tban itself, the author shows that some other force, the nature of 
which yet remains to be bie gie keepe it floating ; this the 
author has provisionally called the iepellent force, and bas 
shown that its amount 1s, ceteris paribus, dependent upon the 
relation that subsists between the volume and ‘‘elfective” surface 
of the floating piece. By “effective” surface is meant all such 
part of the immersed solid ag 1s ın a horizontal plane, or can be 
reduced to one. The ent force has also ielations to the 
difference in temperature between the solid and the molten metal 
on which it floats, 

The author then extends his experiments to lead, a metal 

known to contract greatly in solidifying, and with respect to which 
there ıs no suggestion that ıt expands at the moment of consol- 
dation. He finds that pieces of lead having a specific gravity of 
11'361 and being at 70 F. float or sink upon molten lead of he 
same quality, whose calculated specific gravity was 11°07, 
accoiding to the relation that subsisted between the volume and 
the '' effective " surface of the solid piece, thin pieces with large 
surface always floating, and viceversa, An explanation is offered 
of the true cause of the ascen and descending currents ob- 
serred in very luge ‘‘Iadles” of liquid cast-iron, ns stated by 
Means. Nasmyth and Caipenter. e facts fie shown to bein 
accordance mth those above mentioned, and when rightly inter- 
pieted to be at variance with the views of these authcrs. 
" Lastly, the author proceeds to examine the statements made 
by these authors, as to the floating of lumps of solidified iron- 
fuinace slag upon the same when in a molten state ; ke examines 
the conditions of the alleged facts, and refers to his own experi- 
ments upon the total contraction of such slags, made at Barrow 
Ironworks, and a full account of which he has given in his paper 
On the true nature and origin of volcanic heat and energy, 
printed in Phil. Trans. 1873, as conclusively provin “that 
such slags are not denser in the molten than in the solid state, 
and that the floating referred to is due to other causes, The 
author returns 8 to several persons for facilities liberally 
afforded him in making these experiments. 


Chemical Society, June 18.—Prof. Fiankland, F.R.S., 
vice-prendent, in the chair.—The following papers were read :— 
On the action of chloime, biamine, &c., on 1sodinapthyl, by 
W. Smith.—Dr. Aimstrong then read four communications 
from the laboratory of the London Institution, No. XIII. On 
coal-tar cresol and some derivatives of paracresol, by H E. Arm- 
strong, and C. L. Field; No. XIV. On the action of the 
chlorides of the acids of the sulphur series on organic compounds, 
by H. E. Armstrong and W. H. Pike; No. XV. On chloro, 
bromo, and fodo-ntti olpaiasulphonic acids, by H. E. 
Armstrong afi F. D. Brown; and No. XVL Note on the 
decomposition of dichloronihophenolby heat, by H. E. Arm- 
stong and F. D. Broun.—The axth paper was by Mr. F. 
Neison, On the pioducts of the decomposition. of castor oil, 
No. ILL On decompomtion by excess of alkaline hydrate, in 
which he hns succeeded in elucidating the conflicong statements 
v f different chemists on this subftct.—On hydrogen persulphide, 
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by Dr. W. Ramsay.—Suberone, by Dr. C. Schorlemmer spd 
r R S. Dale.—On the action of nitrosyl chlonde on 
organic bodies Part I.—On phenol, by Dr. W. A. Tilden, 
—An apparatus for determining the moisture and carbonic 
anh e in the atmosphere; A method for determining ozone 
1n the presence of chlorine and nitric oxide ; and On the consti- 
tution of urea, by Dr. D. Tommas.-—On the restitution of 
burnt steel, by Mr. S. L. Davies —On the action of earth on 
organic nitrogen, by Mr. E. C. Stanford.—Anilme and its 
homologues m coel-tar oils, by Mr. W. Smith. 


Campephaga aurwlenta) lately described in the 
Soclety’s Pr by Mr. Sclater.—A letter was 
from Mr. William Summerhayes, dpa to certnin species of 
Curazsows found in Venemela.—Dr. J. Murle read a paper on 
the nature of the sacs vomited by the Hornb which ho 
in confirmation of Prof. Flowers account of these objects, to 
consist of the epithe ining of the stomach. —Mr. W. Saville 
Kent, F.L.S., communi a second paper u the gigan tic 
cephalopods recently encountered off Newfoundland, rom 
further information received, Mr. Saville Kent ‘apprehended that 
it would be necessary to refer the two individ preserved in 
St. John's Museum to the genus Ommatosirephes, thus avoiding 
theinxtitution of & new genus for their reception, as proposed in 
per. — Mr. A. H. Garrod read a paper on the 
* showing off" of the Australan Bustard (Er is austrahs) 
and pomted out the peculiar structures by which this ‘‘ showing 
off" was accomplished—A communication was read from 
Dr. F. Stolicra, nene Bn descriphon of the Ovis polri 
of Blyth, of which he lftely obtained specimens in 
Yaikand.—Mr. R. B. Sharpe read a paper on a new us 
and species of Passerine birds from the Wat Indies, which he 
to name Phamcowianes tora,—A communication was 


pro 
RP the Rey, O. P. Cambridge, containing descriptions of 


some new speia of Spiders of the genus Er, from North 
Amenca.—Dr. Gunther read a paper descnbing some new 
species of reptiles from tho Camaroon Mountains, West Africa. 


ongst these were two new es of Chameleon, and a new 
snake of the family of Lycodontide, pioposed to be called 
Bothrolycus ater. e of these Chameleons was referred tr n 
new subgenus (RAampAolcon), being remarkable for 115abbievigted 
ie snd tie deveopmert of a denticle at the inner bese of each 
w.—Mr. Sclater 1ead a ee a description of three 
new species of the genus Synallaxis from Jelska’s collections 
in Central Peiu, which be fio to call S, Pratórnaa, 
S. graminicola, and S. virgata. —Messrs, H. P. Blackmore and 
E. R. Alston communicated a joint paper on the Arvicolide 
which have hitherto been found m a foenl state.— Piof. Newton 
read an account ofa living Dodo shipped for England in the year 
1628, extracted from letters m the ion of Dr. J. B. 
Wilmot, of Tunbridge Wells.—Mr, J. Harting read a paper 
on the common Lapwing of Chil, which he proposed to separate 
from Vanellns cayasensus, under the name | V. occidentahs.—A 
second pape: read by Mr. contained an account of the 
eggs of some new or little-known cole.—A communication 
was read from Mr. R. Swinhoe containing an account of a new 
Cervine form discovered in the mountains near Ni China, 
"by Mr. A. Michi and proposed to be called ragus 
michtanus.—Dr. J. Murie read a on the structure of the 
skeleton of Zresi/useis varins, [divi ona specimen f the Museum 
of Cambridge. 

Meteorological Society, June 17.—Dr. R. J. Mann, pre- 
sident, in the chair.—On the connection between colliery explo. 
sions and weather in the year 1872, by Robert E Scott, F.R.S., 
and W. Galloway, or of Mines, The paper is in con- 
tmuation of those by the same authors read befqe the Royal 
Society in 1872, and before the Meteorological Society in 1873, 
which contained the results for the four preceding years. tee 
number ot fatal explonons which scoured dering the year; was 
70, cansing the loss of 163 lives. Three of these lilled each of 
them mote than ten men, being the same as the average number 
of serous explosions for the last twenty years. The number of 
ton-fatal explosions was 224. A com of the dates of all 
1ecorded explosions with the curves of the barometer and ther- 
mometer kept at Stonyhurst for the Mcteorological Office, as 
shown on & diagram, lead to the following results :—58 per cent. 
of the explomons are due to changes of pressure, 17 per cent. to 
great heat of the weather, while 25 pei cent. are not attiibuted 


! 


NATURE 


[Fune 25, 1874 








diagram exhibiting 

from Glasgow Observatory for the last nine months of 1 
a curve sho the of fire-damp in the mincs of the 
for the These latter returns 


lation Act, 1872, The E Gee EREI | 
have been used for the com two curves show 2 very 
remarkable accordance in course, that of fire-damp 
exhibits some striking RA NOUO MC M of 


the men haying been slow to learn the new duties 


imi 
d. 
o 
HET 
i 


g 
È 
3 
3 


of the barometer and thermometer. The authors conclude by 
their conviction that it is not too much to 


charged with the ility of the safety of miners! lives to 
learn the first of the laws of n and intermixture 
of gases, to themselves with the use of the 


- barometer and thermometer, so as to know when it behoves 


inequalities of the barometer 
the observations made during May 1872 at the 
summut and base of Mount Wi New at the 


respective heights of 2,615 ft. and 6,283 ft above sea-level, 
by W. W. The hourly mean differences of pres 
sure and t 


variation of the barometer at Zi-E a- Wei, and mean 
* pressure and temperature at S by Rev. A. M. Colombel.e 
—Weather report for 1873 st Woosung, China, by C. D. 
Braysher.—Notos a remarkable hailstorm at Pister- 
maritaburg, Natal, on ASil 17, 1874, by Rev. J. D. La 


"Touche. 
Royal Astronomical Bocieiy, une I2.—Prof. Adams, 
. Stone, the Government 


73, and | 


will thus be only about 30 milimetre in diamater. The trial 
photographs are so sharp that they to be able to make nse 
of a magatying pore of 250 in mauurag the for 
the purposes of reduction — The announced to the 
Society that a petition was about to be to the Desn of 
Westminster, him to admit of the erection of soma 
memorial to Horrok in Westminster Abbey.—It was 
announced that thé next of the Soclety be held 
in their new room in Buringten House. 


PARIS 


rubis ‘of Sciences, June 15.—M. Bertrand 
chair. — The foll 


in the 
papers were reed :—Solar theories ; reply 
to some recent cri M. Faye The author moots ob- 
Joioas.rilsod by Daponchel, and P. Secchi, in 
ankea ch tie Coes ieee Orbe ha eet oe 
chemical reactions in the different states of bodies, by M. Ber- 
thelot. The author considered the heat developed in the gaseous, 
i and solid states.—Observations on communication 
to Phylloxera made by M. Lichtenstein during the sface 
Urn uter T 
the experiments of Lichtenstein.—R esoarches 
Sero pure of the lkaline carbóñates and bicarbonates, by MM. 
and F. Roche. This is a thermo-chemical research” 
on the constitution of 
static induction produced 
; a note by M. E. Bichat The 


the pro of the voltaic current, and like this current appear- 
ing to M dE direction.—M. J. M. G presented a 
note on m.—On some properties of the systems of curves 


i of 
communicated at the slswcs of June r, by M. H. Daurrande.— 
On oxyfluoboric acid, by M, A. Basarow. 
be produced when boric fluoride is 
laa a ce present research tends to 
that no such body exists, the compósition formerly doter- 
eq, being & result of chance, —On the absorption 
ee i fe arene 

joa, Grot at one piar 
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E 
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P 
Morocco), by M. Blelther, 
the fo formatio 
tertiary, cretacoous, and jurassic—On the of the litt 
Ee p us Chanaol the ocean, and the Mediterranean, 
by M. P. A d , ` 
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ON OSTEOLOGICAL MONOGRAPH-WRITING 


I^ biological Societies, and in others which have any 
biological interests, there 1s a question which is daily 
becoming more and more prominent; one that if not 
fully investigated shortly will Jead to results which are far 
from advantageous to the science itself, and will throw 
discredit on its votaries ; whilst, if some decided opinion 
is expressed in such a manner that no doubt can be enter- 
tained as to its true meaning, much hard work and 
unnecessary disappointment may be easily saved. 

Some half century or so ago, when zoology was just 
cominencing a new lease of life, as it may be termed, the 
opportunities afforded to those who were studying the 
anatomy and physiology of the animal kingdom were 
comparatively few, Museums were scarce ; most of those 
existing being very incomplete in an educational point of 
view, and it was almost impossible to procure specimens 
of any desired species by means of a pecuniary offer. 
The case is now, however, extremely different. Museums 
are numerous, and are daily becoming more so. The 
facilities for locomotion make it easy for anyone anxious 
to see what cannot be obtained nearer, to visit the British 
Museum or that of the Royal College of Surgeons ; there 
are dealers who are able to offer typical specimens at a 
moderate price, and to obtain the rarer forms if necessary. 
Such being the case it must be evident that a certain 
change ought to have come over roological literature, in 
order that it should progress with the science itself. What 
was then indispensable is now no longer required, and 
that which was then unknown takes its place. Never- 
theless there are a few comparative anatomists who do 
Dot seem to realise the change which has so gradually and 
so markedly occurred. They think and write with the 
ideas of fifty years ago, and, what is more, expect us to 
appreciate their productions as if they were not the least 
de trop. 

Formerly, no doubt, it was extremely valuable to have 
descriptions given in print of the detailed anatomy of 
particular species. Of their osteology this was especially 
the case. These descriptions drew attention to previously 
scarcely recognised characters, and, what was perhaps 
still more important, did much to fix the nomenclature 
of the skeleton generally ; because, though this had been 
previously accomplished as far as human anatomy is con- 
cerned, there are many reasons, known to all practical 
students, which make the names adopted in anthro- 
potomy unsatisfactory and incomplete when they have to 
be applied to the lower vertebrata. 

The case is now very different. Skeletons of almost all 
known animals being contained in museums, and those of 
common species being abundant, any student prosecuting 
his investigations in the spirit which insures successful 
results, will find no difficulty in obtaining opportunities 
of handling anf comparing the bones themselves, and 
wil have but little or no need to refer to plates or de- 
scriptions, which are never so satisfactory as the speci- 
mens themselves, and are often gs difficult to ‘obtain as 
they are expensive to"purchase. , 

It therefore becomes a question, and a not unimportant 
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one either, as to whether it is to the best interests of our 
learned Societies to expend their funds in encouraging the 
further publication of long and exhaustive descnptions of 
the osteology of common types, and the execution of a 
large number of elaborate drawings of bones, whose 
intrinsic worth is considerably less than the cost of their 
putting on wood or stone. In several instances within 
the last two or three years, lengthy papers, without doubt 
the result of much time and attention, have been presented 
to different Societies, evidently with a full idea on the part 
of the authors that their monographs will be published, 
unopposed, in the form in which they send them in ; and 
yet these many pages are found to contain nothing more 
than the monotonous and unsuggestive descriptions of 
the bones, one by one, and surface by surface, profusely 
ilustrated, of animals as common as some of the best- 
known Marsupial mammals or Struthious birds. 

A full account of the myology, neurology, or visceral 
anatomy of almost any animal has a value which no one 
would wish to depreciate in the least, because these parts 
are difficult to preserve, and it requires a special training, 
together with considerable experience in one direction, 
before such investigations can be undertaken, as they are 
but too infrequently. But as bones are so easily preserved 
in a state which cannot shock the most delicate hands or 
the most sensitive nose, there is no excuse for any student 
not practically knowing the most important peculiarities of 
any skeleton, nor for his not prosecuting his investigations 
to any degree of minuteness when occasion requires, 

It has been remarked that these fully illustrated mono- 
graphs are of especial value in palxontological investi- 
gations; that the study of the Pleistocene remains of 
Australia, for instance, can be conducted on the spot with 
greater facility when comparisons can be made with ex- 
isting forms, But, we may ask, where can it be easier, 
than in Australia itself, to obtain the skeletons of now 
living Marsupials? and weall know how much better it is 
to have the bones themselves than drawings of them, 
however well executed. Further, it has been said that 
after a certain time it is impossible for any author, how- 
ever able, to continue to develop generalisations and 
theories from any number of fresh facts ; and such being 
the case, can those who really like their subject do better 
than devote themselves to the careful description, uncom- 
plicated with any attempt at inductive reasoning, of what 
they have the opportunity of observing? We think they 
can, for we see no reason why the inferior productions of 
an able man should, on account of his previous repu- 
tation, be allowed to be placed on a level with the better 
work of others, and above those productions of the same 
quality, the attempts of less known authors. 

The fact, however, is that the time is passed for the 
pubhcation as simple statements of the commonplace facts 
of osteology ; the subject is more than overloaded with 
them already. What is now wanted is the application to 
them of some methods by which, like the doctrine of 
evolution, or the vertebrate theory of the skull, those at 
present on hand may be turned to better account in deter- 
mining the true affinities of different animals, or the means 
by which the present state of things has been anived at. 
The comparison of simple fact-accumulation to the intro- 
duction of fresh methods of research, or lines of thought, 
is so insuperably in favour of the latter, that the former 
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has quite descended below the level of that quality of 
work which needs the’ distipguishing encouragement 
. afforded by the publication of the results obtained in the 
“ Transactions” of any learned Society. 
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PICKERING’S “PHYSICAL MANIPULATION? 

Elements. of Physical Manipulation. By Edward C. 

Pickering, Phayer Professor of Physics in the Massa- 

. chusetts Institute of Technology. Part I. (London: 
Macmillan & Co., 1874.) 


TR write a satisfactory text-book for students in phy- 
sical laboratories is a task beset with difficulties ; 
and although Prof. Pickering has had the advantage 
of no small experience and judgment in the composition 
of the work the title of which is given above, we do not think 
that he has entirely overcome them. 

There can be little doubt -that oral teaching is that 
-which is best suited to students who are beginning ex- 

. perimental work of any sort, and that as much may often 
pe learnt in five minutes by seeing another perform an 
experiment as would be acquired in as many hours with 
the aid of & book alone-to explain the construction and 

` use of the apparatus; shd-Prof. Pickering is therefore 
right in aiming at supplementing rather than superseding 
_the efforts of an instructor. ` : 

The work is divided into sections, each of which relates 
to one or more experiments, and comprises two parts, the 

_ first of which, entitled " Apparatus,” gives a description 
of the instrument required, and is designed to aid the 
instructor in preparing .the laboratory for the class, while 
the second, headed “ Experiment,” explains in detail to 
the student what he is to do. 

, The subjects treated of in the first volume, the only one 
at present published, are Mechanics, Sound, and Light, 
an arrangement that does not agree with the order in 
which they would probably be studied in the laboratory, 
as the elementary parts of heat ought certainly to be 
taken with mechanics; but the plan adopted has the 
advantage that heat and electricity, the subjects in 
, which tables are most re ured for reference, will be 
placed together in” the”'second volume, in which also, we 
presume, sets of tables will be includéd among the 
* matters of general interest to the physicist” that are 
promised in the preface. 3 
Apart, however, from any detailed criticism, we 
must notice the important preliminary question, how 
far a work of this sort is likely to fulfil the object 
with which it is written, of enabling an instructor to 
superintend a larger class than he could otherwise 
attend to at once? The members of the class, ac- 
cording to the method of instruction pursued in the 
Massachusett’s Institute, and described in the preface, are 
not informed precisely what experiments will be allotted to 
them until they enter the laboratory, and as such is the 
plan probably generally adopted where the number of 
pupils is large, it is absolutely necessary for the instructor 
to bave at harid, either in a text-book or in manuscript, 
short papers on the theory. of the different experi- 
ments, We do not, however, feel sure that the descrip- 
tions of apparatus and niethods of performing expeii- 
« ments will pfove so valdable as might at first sight appear 


probable. The instruments required for physical work are 
often so costly as to make constant supervision necessary 
over those who are not accustomed to them, and their con- 
struction is so various, at*all events in minor particulars, 
that directions for their use which might be all that could 
be desired in one laboratory might be mi$leading in 
another. Another difficulfy arises in describing experi- 
mental proofs df the simpler laws of Mechanics and Physics 
which do not require elaborate apparatus for their exhi- 
bition, as a choice has often to be made between several 
different methods, an account of all of which would make 
the text-book unwieldy in bulk, while the omission of any 
is apt to make it less useful in laboratories other than 
that for which it was originally intended. The selection 
of experiments of this sort must in great measure depend 
upon the time the pupil is able to devote to the study of 
physics, the objects he has in view in pursuing it, afid in 
many cases upon his knowledge of mathematics; and we 
regret that Prof Pickering seems-occasionally to have 
chosen those which are likely to give the best numerical ' 
results, in preference to others whicb, depending more 
upon skill, are not indeed so suitable for the exact verifica- 
tions of physical laws, but have a greater educational 
value in improving the powers of observation, 

The. method selected, for instance, for illustrating the 
laws of falling bodies is that of suspending a ball toa 
spring, whicb, when the connecting thread is severed and 
the ball allowed to fall, completes a galvanic circuit in 
which a chronograph isincluded,and which is again broken 
by the impact of the ball on a plate placed below to receive 
it This method is well adapted to show the relation be- 
tween the time of falling from rest and the distance 
traversed ; but Attwood’s machine, of which no account 
is given, illustrates the fundamental laws of dynamics 
much more completely, is capable, if fitted with proper 
electric arrangements, of giving extremely good results, 
and is better suited for use by the pupil, as in our opinion 
all such instr@ments ought at first to be used, with some 
means of measuring time, such as the stop-watch, water- 
clock, or metronome, dependent upon skill, and not upon 
a purely mechanical arrangement. 

Some of the experiments described are avowedly given 
as a preparation to those who may have to give lectures 
on physics, and others are, we presume, inserted with the 
same intention, as it would hardly be necessary for those . 
possessing that “moderate familiarity with the general 
principles of physics" which "the class is supposed to 
have previously attained" to spend time over the experi- 
mental proofs given of the laws of the composition of 
forces, or the equality of the angles of incidence and 
reflection. 

The earlier pages of the book are devoted to general 
remarks on physical measurements, and on methods of 
working up the results of experiments, and they will prove 
very useful, 

The knowledge of mathematics assumed throughout is 
small, and in several instances the line has in this respect 

drawn too tightly, no account beiag given of the 
method of determining the coefficient of torsion by 
means of the torsion pendulum, or of the determination 
of gravity by the reversible pendulum, probably on ac- 
count of the small amont of rigid dynamics required in 
these problems. - 7 i i 
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In a book, however, which must necessarily be intended 
for use by pupils of very different attainments, it would 
be difficult to avoid criticisms of this kind, and we think 
the experiments on the whole judiciously selected and 
clearly explained. We shall look with interest for the 
appearance of the second volume, and when finished 
“Physical Manipulation ” will go doubt be considered the 
best and most complete text-book on the subjects of 
which it treats, : A. W. R, 


thinks it n to say further :—“ The purpose 
of this small work is to point out, in the plainest lan- 
guage, what ought to be done to render ancient and 
modern houses healthy. I will eschew all extraneous 
matter, as much as possible, and will not fall into the 
common practice, better honoured in the breach than the 
observance, of heading the chap or interlarding the 
matter, with lines from the ee It is but due to 
the author to say that he has aithfully avoided this ten- 
dency "to drop into poetry? on the subject of house- 
drains, sewers, &c.; on the plainness of the language, 
however, we cannot Speak very highly. Many house- 
holders, it is to be feared, will find some difficulty in 
scoenising an S-shaped pipe under the name of a “ sig- 
moid” ; or in appreciating the beanty of a description in 
which the overflow sewage from a cesspool is said to 
* debouch into the fields.” 

The greater part of the book is occupied with a descrip- 
tion of the various sanitary appliances for buildings which 
have from time to time been proposed, or which have 
been brought into actual use. such as dram-pipes, of 
which twenty-two different kinds are figured and de- 
ecribed ; traps, of which thirty-six are given; fire-grates 
and stoves, &c. In many places, indeed, it reminds us 
of nothing so much as a manufacturer's or tradesman's 
catalogue. On the whole, however, this work contains 
much useful information and many excellent suggestions. 
On the subject of house-drainage, we are glad to see that 
Mr. Eassie has adopted and adwocates e principle of 
leading all house-drains into one collecting drain, outside 
the house if possible, and placing in this main drain an 
efficient trap, properly ventilated, so as to prevent any of 
the sewer gases finding their way into the house through 
the drains or pipes. 
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OUR BOOK SHELF 


Mineralogy. By F. Rutley, F.G.S. (Murby's Text 
Books. 


Mr. RUTLEY'S little treatise on mineralogy has the merit 
of expressing in a clear and simple forin the facts that are 
most wanted to be known by the general student of a 
acien’ for which a small elementary English book 
is needed. The descriptions are concise, and the 
selection of the matter under each mineral gener- 
aly good. Mr. Rutley, furthermore, gives some fifty 
pages of preliminary matter, which, though not always 
put in the most intelligible form yet embodies a 
considerable amount of useful techni teaching in regard 
to the physical properties of minerals, Mr. Rutley even 
enters, and very rightly does so, on the subject of optical 
characters. But in these ages, as in the page on 
thermo-electricity, the author Doce not seein to have care- 
fully revised what he wrote, or he would not have followed 
other authors in speaking of boracite as a uniaxal crystal, 
and would hardly have classed the dispersion oflight by 
a diamond with the play of colour exhibited by an opal. 
Nor is an optic axis correctly described as the only direc- 
tion by looking along which the doubly refracted images 
of a spot can be got to coincide, as Mr. Rutley will see if 
he looks at the spot through two opposite faces of the 
hexagonal prism ala calcıte crystal, He ingeniously en- 
deavours to indicate the nature of the faces of his crystals 
bya soit of heraldıc hatching and markıng. The use of 
small letters always indicating the character of the faces, 
as in Des Cloizeaux and other French treatises, might have 
done this usefully; Mr. Rutley’s puzzling figures will 
probably only serve to scare away the ES h student, 
who needs every allurement to the study of the neglected 
science of crystallography—a science neglected merely 
because the rudiments of geometry and trigonometry are 
not made a necessary part of every scientific student's 
education. And itis a significant circumstance in con- 
nection with this neglect of scientific crystallography, that 





the geometrical methods and simple notation introduced cento n fune] ASA GRAY 
UP a by our ETEA fellow-countryman, 5 ? 9 

the first living crystallographer, Prof. Miller, are, we Onethe Physical Action taking place at the Mouth of 
believe, untaught in any single lecture-room in London. Organ-pipes 

Is England to be the last country to adopt a system made 


THE most interesting, and perhaps the most impor fact 
disclosed in the experimental study of the T nir- 
reed theory is this—that the aeroplastic reed has a law of its 
own, unique amongst the phenomena heretofore observed in 
mumcal vibrations. It may be stated thus— As its arcs of vibra- 


European by Sénarmont, Sella, Beer, and Grailich, and 
which is fast overcoming even in Germany itself a natural 
prejudice in favour of the more unwiel y, though in its 
time useful and ingenious, notation of the great Leipsig 
Professor? 


Sanitary Arrangements for Dwellings, intended for the manifestation of the Jaw of lsochronis ats s 
use of Offers of Health, Architects, Builders, and considered as a free rod fixed at one end E arse ence 
Householders. Py Wiliam Eassie, CE., &c. (Smith, versely, the law would be observed, ‘‘ though the amplitude may 
Elder and Co. 1 74.) vary, the times of vibration will be the same.” Vet 

THIS volume gives, in a collected form, a series of papers | meet with its absolute reversa], viz — (he fimes vary with the am- 

published originally in the British Medical Journal Its 

object, the author states, is to give “an account of the 
most ordinary sanitary defects in dwelling-houses and 
public institutions, in to drainage, water-supply, 
ventilation, warming, an lighting 1" and “to set forth,’ 
what he believes, “the most simple and effective 
means of preventing or remedyin® such defects? He 


the mmd had by its 1easonings led up to the fact and sought for it 
as the one thing needed to give consistency to theory end make 


one secret had been hidden from my 3 seemg, they saw 
not. Faith in the known mode of acinity ct the transversely 
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hoping to find my reasouing confirmed ; yet, let mo confess it, 
the first sight of the reality startled me not s little with selfcon- 


Another remarkable demonstration falls to this theory—that 

is not single but is a concord, 
tone ; the two distinct tones of the 
air-reed and of the pipe may be separated and again blended at 


ing ; that likewtse, when a pipe, instead of co ing to sound 
its fundamental, ia unsteady, and gives its c, the pipe 
being seid to “fly off to its octave,” the notion implied is 
Seles ceed, ca by Ws pipet toma compalr ie pipe 
to its oclave 

to follow in accord. The eee beck” da delis. 
rately used, for the native pitch of the air-reed 1s far higher than 


the harmonics of the pipe. 

Add to these the more ngu: festus OF tiroe different 
velocities to in an open -pipe the one 
eee ak ee atl its pitch, the super-nodal wave 
having ono velocity, and the sub-nodal wave having for its course 
and recourse two 12tes of progression. meon ef 
vibration is an activity em. rests, In every wind-instru- 


out the process n 
uence 
as of vital 


instance—contraction, 

making up the rhythmic period of 
iye duration varying with the indi- 

are 


gress of the exposition, the 

will be more readily seen, and aim and purpose of the 
reasoning be apprehended even in its incom sager 

There is one signi which it occurs to me has 


never qet ee ; phat node is to be found in all longi- 
vibration of rod or pipe is undoubted; that thereis a 
i t of a node in an open organ-pipe is an 
fact—bat why, in rod or pipe, why is there a node at all? 


an opem diapason “pipe, 

7ft. 6in, interior breadth 4A in., depth 6in., area of mouth 

DA ME M. i 

ft 81n. in the atmosphere. The wind-way is a narrow fissure, 

barely the twenty-fourth of an inch wide; on the inner 1 

of wind-way we & card or plade, covering tnteciorily 

the whole aren of em and then we admit the 

wind-current at the foot of the pipe fiom the organ-bellows. 
that the swift-sequence' of action is delayed for 

convenience of our analysis, we notice that the stream of air, 


Trae they may. But how man 


* That everybody knows.” 
T, that of & storm-wi 


reed. There is 
be worked out, leaving the sound as S 


born. 
e ifs is to become endowed with s new 
dci ideo How 1s this investiture accom- 


acrop 
the air-column of the pipe? . 
The isolatad reod, before any change takes 
innate tendency to swerve from uprightness, of 
blow in nor out, nor can the atmosphere influence it, for that is 
on both sides ; the air-column within the pipe is at rest, 


jas no'self stimnlating. power af vibration, and to disturb its 
equilibrium some exciting cause is needed which shall 


pe, i» not sponteneous, but is 


roach 
quiescent column, carries off all the perticles of air 1 
in the nearest layers, and would oo aee ES 


in 

i£ therewero no oonabirbalaicng Graes into operation, 
down itself wer that i 
created a] 


: 


pressure, 
n support to the under surface of the reed, favouring 
the curre of flexure, the promsure varying and díminishing from 
the root upwafki. : 

As wo have no vibration, for simultaneously with the 
exterior action the interior ward 
the air eder are ee ee ee 
the agitation of those in advance, throughout the whole 
breadth of the pipe, unezsy 


ticles egisse ru, tomat mo mouri, 
from the maim T of thelr ee ce 


vigour, 

its watchful ally, the 
under the 
condensation 


vading wave has been repulsed at the spot hereafter memorable 
as the node and the conflict and continued will chronicle 
no victory to either mless other and foreign forces are brought 
in, for, as I abali show, we have resources 
poeplog ui ONES eee enar gne SUDO ood 
“Ido y Dr Hooke sys C talk oa- pringy 
bodies," “I do the particles” behave, and that 
action takes place in the, manner I ‘have described ; the 
ne EETA in association of ideas 
which I do not think full by the physical relations of 
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the Therefore do not dismiss this as the sketch of a 
fancy battle. Watch for yomselves; place within the pipe at 
the back of the mouth some fine filaments of cotton, or finff or 
down; advance them from the interior to the inner edge of the 
windway, and you will see them ghot with energy not upward 
Into the pipe, but outward full im your face with an unmistake- 
able trajectory. Do we not bring into activity the same force, 
‘suction by velocity," when we blow through one little tube 


over another tube leading down tp a well of e and draw 
up th scent-leden globules caught in the of wind pass- 
' ing over the tube’s ce, dispersing fine odour-sprays into the 


atmosphere? When a train of 
starting out of a railway station, sh the engine suddenly 
back a little we see hindermost portion of the train 
with its acquired momentum meeting the foremost portion 
advancmg to it with reversed direction of impetus, end 
the central carriages receive a double compression, a rude kind 
of node is thus formed starting & reaction of bufferage in oppo- 
site dhections , so when trains come into collision or are suddenly 
stopped in career, the distribution of weight, the gradients and 
relative velocities determine which portion feels most the influ- 
end of the shock. Again an analogy. There is a county cus- 
tom, when the bees swarm to dredge them with flour as a moans 
of identification, if the flour frenes you will know the bees have 
journeyed likewise. Take & piece of white tissue paper (a bank- 
note answers it admirably), fold it so that & portion will occupy 
very nearly the space of the embouchure of the diapason pipe, 
by using a card it may be held level on the outer edge of the 
windway, it is in fact & reed but flaccid and inonmmate ; as 
you advance it to the windway no sooner is it caught in the cur- 
rent than jt darts upright and becomes incorporated with the 
air-reed, 
“ Grows with Its growth and strengthens with its strength.” 

This rame ciisp little bit of paper will reveal to your eyes the 
irani ed sectis tof the oraa BE: tell you how its wealth of 
varied tone is wrought, show you its fine arcs of flexure, how it 
bends less for its mward than for its outward stroke, and how its 
free cuves are moulded to your will ; listen, and you shall hear 
the domestic wrangle of the reed and pipe ; look, aud you shall 
witness how in its high caprice it trangmutes in a to har- 
monic speed and leaps exultant to its octave. "Truly an Ariel 
imprisoned, endowed with form, and clothed with a white vesture 
making 1t in all its motion visible as bees. 

On the suppomtion that the theory herein advanced is justi- 
fiable, the work of the aeroplastic reed is to be considered, 
specifically, fo abstract. By reason of abstraction rarefaction 
ensues, condensation correlates therewith, the latter springing 
out of the former, and the product is vibration, The reed 1s the 

erator of the power and the node 1s the fulcrum of vibration, 
Te place of reaction, with this peculiarity that it affords en 
elastic fulcrum sensitive to the encroaches of the column of air 
above it ; in the stopped pee on the pe there is a stable 
unyielding fulcrum, and the results of this difference are very re- 
markable, as will be seen in arother paper necessary to complete 
this exposition, but at present I can allude m passing to one 
of these 1esultx which it seems desirable not to omit here. Ad- 
muting my affirmations so far as they can be proved by other 
eyes, objections will be taken to the 1magmary description of the 
action of air-particles and waves in the interior of the pipe, as 
opposed to received doctrine. Novelty is often held to out- 
iage. It is an essential feature of my hypothesis that the initial 
movement, or prelude to vibration in the pipe, is distinct from. 
successive movements both in its course and character ; 1t extends 
throughout the pipe, 1s continuous but diminishing in degree, 
andis without a node, which is only fully established at the second 
course. Without entering now into further details it is important 
to notice that this interval between the first effurt or gasp of the 
ipe and the full posersion of its power, 1s distinctly perceived 
the ear. All mumcians acquamted with organs are conscious 
o this, and it is matter of umal comment with them how that 
stopped prpes are on the pud remaikably que of speech, 
imtantaneons m articulation. ey feel this without reasonin 
of why or wherefore Asin stopped pipes there 1s no suternodal 
column, no reqnirement for an effort similar to that awakeni 
motion to perfect vibration in open organ-pipes, the verdict d 
the ear is in both cases consistent wıth and corroborative of the 


loosely coupled is 


hypothesis. Experiments with a peculiar pipe called ihe 
e German Gamba” will throw invaluable light on the process of | go 
tone-making in organ-pipes. 6 

: e HERMANN SMITH 


The Degeneracy of Man 
b WITH, to the culture of sa in Braxil the evidence 
of facts will be more esteemed by Mr. Tylor than the opinion of 
Dr. Martius, for Mr. Tylor has t together a wealth of 
facts on the history and conditions of culture. 
There is one class of facts which to my mind bears particularly 
on this question of the tribes of Brazil and the Amazons, and that 


is langnage. 

The Kriri and Sabuyah of Bahia as also the Ge have affinities 
with the Shoshoni and other dialects of the Rocky Mountains, 
and it is difficult to believe a language of this kind can belong to 
an epoch of high culture. - 

The dialects of the Tocautius have affinities of a like character 
with the Ankaras and Wun of Africa, and with that of the Akka 
pigmies just discovered in the Nile region. 

e Pour Coroedo, and Corope of Rio Janeiro appear to 
belong to the Canb directly, and thereby also to Africa. 

In the present state of our materials and information it is im- 
possible to define exactly the members of each class. Thus the 
two groupa last mentioned appear to be connected by the Baniwa 
and the ib. 


The main body of fhe population of Gumani, Tupi, Omagua, 
have by me been long mnce pointed out as having a language 
simular in roots and grammar to the Agaw of the Nile region. 
This is the highest development of language known tome in Bru, 

If the tribes of Bran! have fallen from a higher estate it is 
strange they should have become endowed with es of the 
Prehistonc epoch. Hype CLARKE 


June 29 
THE ual degeneracy ot savage man from a higher type is 
a fact w. an emment author ud pene oe 


(vol. x. p. 146) to be difficult of ef. He wonders that Dr. 
Martius should say *'the Americans are not a wild race, they are 
a race run wild and degraded." 


The fo facts seem to me to support the view held by 
Dr. Martus, von Humboldt, Abp. Whately, the Duke of 
Argyll, and others. 


In the Ilium now leid bere by Lr. Schliemann, the lower 
strata contan more copper and fewer stone implements than the 


up “In other words, we have the very ‘unscientific’ fact 
of an ‘age of stone’ above an ‘age of copper?” (Quart. Rev, 
Apnl 1874) ‘‘ The newly opened mound of Hissarlik stands 
asa witness to a progressive decay of civilisation, in- 
dustry, "wealth, among the successive races of its mhs- 


bitants " (Quart. Rev.). 

Among the forest tnbes of Brazl Dr. Martius found traces of 
the village community with its tribe-land common to all, while 
huts and patches of tilled ground were treated as acquired pro- 
nnm the recognised owners not being individuals but families, 

may be well explamed as a custom brought by Asiatic 
immigrants into the American continent. The Chinese anciently 
divided the land of 2 village into nine The division was 
made by two perpendicular and two horizontal parallel linea. 
The middle square was common land. The eight remaining 
squares were assigned to eight heads of familer, who culüvated. 
the common square, giving the produce to the Government: 
they constituted a village. This principle of revenue collection 
based on land distnbution existed for many centunes in an- 
ecient Chma, and was afterwards changed. for a grain tax 
in kind about the time of the bulding of the Great Wall 
Agricultural emigrants to America at any date before 200 
B.C. would be familar with this mode of doing things, and 
would naturally carry with them the knowledge of this and 
other customs existing at the time in eastern Asia. The 
appearance of a pnnciple of land distribution iesembling that 
of the old Teu'ons among American inbes, cannot then be 
takcn as pioof that they were pi ing and not degenerating, 
for it may, when our knowledge of ancient Amica becomes 
moie accurate, be seen to be one of the lingering remains cf an 
olger crvilisation which in a tropical climate favourable to indo- 
lence would easily declne. The religious beliefs and social cus- 
toms of Atiatic and American iaces are in many do pef #0 
similar that there is abundant ground for questonmg the origi- 
pality of any civilised custom found among Amencan tnbes. 
Why should not comparative ethnology one day find the key to 
solve all such questions ? 
This fact, looked at fiom the eastern As‘atic point of view, is 
far then from supporting the theory of ve develo 
ment, thet it may er be used as an additio butiresa ior the 
theory of degeneracy. 
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Names of number among Malayan. and. Polynesian tribes 
may be ieferred td as a proof of degeneracy. The sound 
* man? is 10,000 among the natives of Samoa and T 
as it is in ese, but it‘is 4,000 in the Sandwich islands, 
and 1,000 in New Zealand. Islanders avoid high numbers, 
and allow the significance of a name of high numbers to 
sink. This is proof of degradation. The why the arith- 
metical faculty among the New Zealanders has become weaker 
than elsewheie is because of their enormous distance from the 
continent of Asia. Samoa and Tonga are much nearer, and ac- 
- cordingly in -those islands the religious traditions, eg. circum 
cision, 1esemble those of Asia very closely. Tho Polynesians 
formerly had a decimal arithmetic, now it has in Australia 
to quaternary or qui anthmetic. In Pon one of the 
Caroline group, uud cot peretively near to the VA in apuka 
is 100 of men, trees, 01 yams, but 1,000 of egg", cocoannts, or 
stones. In Chinese gas 100. After centuries of use high num- 
bers fluctuate in value, because the intellect of islanders declines 
in power as the ciet of long-continued isolation. The ideas, 
names, and usages civilisation are ually lost, and with 
them the human intellect becomes NO 

Piof F. Muller, after showing that the Polynesians could 
originally count to 100, adds, *' Dies ist Zeugniss für 
dle nicht geistige Begabung und ideas Entwicklung 
dieser Volker." * The Polynesians, then, have sunk in power, 
and weie, when visited by Capt, Cook, in a state of progressive 


d tlon.- 

e question raised by Mr. Tylor was only—'' Did Dr. Mar- 
tius his opinion tthe degeneracy of Branlian ribes?” 
Dr. -Peschel thinks he did, but has not yet given sufficient proof. 


_ While I venture to think that the question—‘‘Is savage man a 
degenerated being?” can be solved in the affirmative by the 
carefal M of facts, without our n to know that 
each scientific traveller holds this view, it be most inter- 
esting to be assured that all such men are agreed upon it. 

: JOSEPE EDXINS 


Disuse as a Reducing Cause in Species 


IN a letter of mine (NATURE, vol. ix. p. 361), entitled ‘‘Natural 
Selection and Dpteleology,” there occurs a footnote upon the 
above sabject. this footnote pas ether carelesely written, I 
wish to explain my meaning more y. 

In the first piace it is evident that the fact of disuse causing 
atropby in indi is no proof that it li:kewise causes atrophy 
in species ; for if it does so, the laws under which it operates in 
the two cases must be quite different—the one set being as 
exclunvely related to eritance, as the other set are inde- 

dent of this principle. The primary question therefore is: 
Boes inheritance here reproduce the character of immediate 
ancestors, as in co ital atrophy, &c. ; or of distant ancestors, 
as in mutilations, &c.? I think there can be no reasonable 
nestion that it does the former, and so have no doubt that 
diss 1s a cause of atrophy in species The question as to 





de however, remains. 
. One sentence în tho footnote I am explaining may be taken to 
imply that the effects of disuse are exhausted in a few 
Nothing can be further from my meaning. If disuse acts at oll 
in species, its modus operandi, es just stated, must be that of 
caustng variations which are capable of being inherited ; conse- 
quently, if disuse acts thus et all, it is im e to | Limits 
to its operation in time, The question, however, is, In what 
proportion are the effects of disuse m the parents reproduced in 
the offspring? Variations caused by disuse certainly differ fom 
congenital variations, in that they are not fully inherited; and it 
is the degree m which they are inherited that must determine the 
rate at which disuse here operates. This degree, however, is 
unknown : we only know that it is something very small. Now 
as disuse is in competition with other reducing causes, the 
1apidity of its action is an important factor in the estimation of 
its pro efíects. 
By the omission of the word ‘‘ proportional” near the end of 
the footnote, 1 appear to institute an absolute comparison 
ae in wild and in tario he This 
of would be absurd. What I mean is, E ea eae | 
disuse to be the chief cause of atrophy in wild species, it not 
produced so much effect in tame specios as wo should ante- 
cedently expect; for, although the facts are very scanty, so far 

as they go they tend to prove, thet when an is disused for 
"several only, -the rate of its uction is much 
greater it ought to be, supposing disuse to be the main 

? “Rase der Novara" Linguisticher Tholl, 1867, p. 297 


cause of atroph in oar domestic animals, and supposing the 
action of fis cause to be uniform. F 

It will be asked, If we thus in part reject this cause, what 
other have we to substitute? This, of course, is a collateral 
issue ; but as jt is an important one, ıt may here be discussed. 
I would suggest the cessationeof selection (see NATURE, vol. ix. 
D. 440) as a co-operating cause, for it seems to me that this sac? 

ve acted here to some extent, and if no other have been 
at work, this extent must be the complement of the effects due 
to disuse. For the sake of defthition, therefore, we shall assume 
disuse to be in abeyance. Now, on thie assumption, we should 
expect to find that ahophy proceeds more ra during the 
initin] stages of reduchon than chee a thout 
dwelling upon this point, what may we infer from the 
degree of atrophy-in the affected organs of our domestic animals 
Su the cessation of selection to be the only cause at 
work, what degree of atrophy should we here expect to find? 
Before I turned to the valusble messurement« given in the 
‘‘Vanation,” I concluded (C£ NATURE, vol ir. p. 441) that 
from 20 to 25 per cent. is the maximum of reduction we should 
expect this unassisted principle to accompliah, in the case of * 


natural as distinguished from artificially-bred o Noon 
cal the average afforded by each of Mr. Darwin's 
and then reducing the averages to parts of 100, I find that the highest 


average decrease is 16 per cent, and the lowest 5; the averoge 
of the averages being rather less than 12, Only four individual 
cases fall below 25 per cent., and af these two should be omitted 
(Cf. ** Variations," p. 272). nun out of ciglity ee examples, 
only two fall below the lowest average expect Moreorer, we 
should scarcely expect disuse alone to affect in so similar a de- 
such widely different tissues as are brain and muscle, The 
Netécuilty of tha sternum in fowls also points to the cessation of 
selection rather than to disuse. Further, the fact that several of 
eur domestic animals have not varied at all is inexplicable 
the one supposition, while ıt affords no difficulty to the other. 
We have seen that disuse can only act by causmg vaiiations ; 
and só we can see no reason why, if it acts u a it 
should not also act upon a goose, Bat the cessation of sel 
depends upon variations bemg supplied to it; and if fiom 
any reason & specific type does not vary, this principle cannot 
act. Why one type should Taty, and another not, ıs a distinct 
question, the difficulty of which is embodied BY ee one RES: 
sition, and excluded by the other. For, to sey that disuse has 
not acted upon A, because of ity inflemble constitution, 
while it has on a closely allied type D, becanse of its 
flenble constitution, is merely to insinuate that disuse having 
proved itself inadequate to cause 1eduction in the one case, it 
may not have been the efficient cause of 1eduction in the other, 
But the counter-supposition altogether excludes the idea of a 
casual connection end so rests upon the more ultimate fact of 
differentia] variability, as not requiring to be explained. Lastly, 
it is remarkable that those animals which have not suffered re- 
duction in any pert of their bodies are likewise the animals 
which have not varied ın any other way, and conversely ; for as 
thee is no observable connection between these two peculiari- 
ties, the fact of the intimate connection between them tends to 


show that reduction depends u general variability, 
rather than special variability d upon special reducing 
causes, : . 

Dro however, our argumentative assumption, it will be 
zremem thet I deem it in the last degree unprobable that 


“disuse should not have assisted in red the unused organs of 

our domestic animals ; and the effect of remark is to show 

that the cessation of selection is not able to accomplish so much 

reduction as I antecedently expected. On the other hand, it 

seems to me no less improbable that the cessation of selection 

should not have here o to some extent; but in what de- 
the observable effects are to be attributed to this cause, and 
what to disuse, I shall not pretend to suggest. 

No doubt the above considerations are of a very e de- 
scription ; bat this only follows from the of the at 
our disposal, and it is to this very scarcity that I am principally 
desirous of calling attention; for although it is with reluctant 
diftidence tliat T ventitre Nana, ever rc to aipate the doc- 
tnne of one whom most of living men or 
seen just givens T uot hels teeing Out tin ho tan aat ye 
arrived for a final quantitative decision upon this subject. How- 
nas tines Wither ar nat deme ths Pical 

importance ; since er or not is 
cause of atrophy in specles, there is po doybt that atrophy ar- 


companies disuse. » GzoxGE J. ROMANES 
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Longevity of the Ca 

LAST autumn, being at Fontainebleau, T was told by the 
servant of the Palace that the German soldiers while in 
occupatlon of the place during the last war ht many of the 
cup in the pond of the Palace garden called ‘Jardin Anglais," 
ani thet tome of these carp carned, attached by silver wire to 
their little silver plates ing inscriptions purporting that 
the p were attached to the fish in the time of Francis L and 
Henry IL—e.¢ about 300 years ago. 

Some of your German readers qpuld easily ascertain by inquiry 
of the corps in occupation whether such fish were in fact caught. 
If it should turn out that they were, then, although the well- 
ascertained proof desired by Mr. Suffield (NATURE, vol x. p. 
147) would not of course be given, yet the fact would be evidence 


worth n : F. G. 
Cannes, June 28 


THE “CHALLENGER” EXPEDITION * 
V 





INACCESSIBLE AND NIGHTINGALE ISLANDS 

HE first of these islands, the area of which is about 
e four square miles, is situated about twenty-three 
miles W. by S. of Tristan d'Acunha. The cliffs rise to 
the height of about 1,000 feet in a perpendicular range on 
the north-eastside. The tract beneath the cliffs is covered 
with débris of fallen rocks. On the cliffs themselves the 
lants are similar to those found in the same situation in 
Pristan. On the lower land are dense thickets of Spartina 
arundinacea Carm., a tall, reed-like grass, which here 
forms an extensive penguin rookery ; patches of PAylica 
arborea Th. also grow on the summits of slight el ons ; 
and under the shelter of the cliffs the trees attain a height 
of twenty feet, or even more. The trunks are seldom or 
never straight, but mostly lean over, or become partly 
rocumbent, starting upright in towards the top. The 
forest trunk seen by Mr. Moseley measured a foot in 
diameter, but the trees on e epee plateau are n to 
measure 181aches across, they do not, however, growso high, 
being stunted by the force of the gue The wood of fe 
Phylica, though brittle, is said to be useful when properly 
dried, but in exposed situations it rapidly decays. Under- 
neath the trees are fi mosses, and sedges, also 4cena 
Ji tsorb@ Vahl., the leaves of which are used in New 
d both as a tea and as a medicine, Chenopodium 
tomentosum Th., the tea-plant of Tristan, also grows in 
abundance, forming bushes with woody stems. A species of 
Sphagnum, Carex insularis Carm., and Hyfrocotyle capi- 
tata Th. ina swamp near the penguin rookery. From 
the two Germans who were discovered on the island a goo1 
deal of information was obtained about the vegetation, 
more especially of that of the higher land, to which it 
was found impracticable to ascend from the side of the 
mountain where the ship anchored. The plants found there 
were similar to those which grew below, but in addition grew 

the species of Empetrum, found on the other islan 

Lomaria boryana Willd., which in some instances attain 
a height of four feet, Lycopodiussinsulare Carm., and Lage- 
nophora commersonii Cass., a small Composite plant with 
a daisy-hke flower. The Tussock grass, whi appears 
closely similar to Dactylis cæspitosa Forst., of the Falk- 
lands, grows in patches of considerable size on the upper 
plateau, and les up the cliffs to the summit. Nertera 
depressa Banks ws on the plateau, and its bernes 
form a favourite food of the Nesocichla eremita, the native 
thrush of the Tristan grou ; while the Bunting (Zy:berisa 

brasiliensis) feeds on the fruits of the PAy/rca. 

The two Germans had cultivated the ground in the neigh- 
bourhood of their dwelling, growing potatoes, cabbages, 
and other European vegetables. Two species of clover 
also introduced by them were spreading rapidly, and a con- 
volvulus was growing ın quantity on the cultivated d. 

The other 1sland of the Tristan group is named Nightin- 
e Island, and is distant 20$ miles from Tristan 
"Acunha, and 12 miles from Inaccessible Island. It is, 


* These Notes are founded on lettera to Dr. Hooker by Mr. H. 
N. Moseley. Continued frèm vol Ix. p. 
. 


comparatively speaking, a mere speck about one square 
mile in extent, and to the west are two small outlying 
islands covered with Tussock . Á rocky peak 1,100 ft. 
high rises on the north side ai Nightingale Island and is 
continued into a ridge stretching across the island, a 

separating this from a lower ri which runs 
nearly at right angles. On the lower tract Phylica arborea 
occurs in patches, and on the high ground was scen Lyco- 
podium insulare and a species of Cotula different from 
that found in Tristan and not seen at all in Inaccessible 
Island. Souchus oleraceus L., which grows abundantly 
on the other islands, is, together with several other plants, 
absent from this. The Tussock grass forms a dense 
growth over nearly the whole island, growing in thick tufts 
or clumps to a height of five or six fet, and so matted to- 
gether near the base of the clumps as to be almost 1m- 
penetrable. The abundant growth of this grass causes 
the island to become an enormous penguin rookery, and 
the thick deposit of the excrement of the birds imparts 
a greater vigour to the plants, so that the lower paits or 
bases of the clumps me of a peaty character, 
beds several feet ín thickness, of a black peaty richly- 
manured soil being thus formed. It was with the 
greatest difficulty that a way was made through this 
thicket, the grass bent too high to allow the planning of 
any definite track, and the screaming and biting of the 
penguins; together with the stench from the thick deposit 
of dung, bein anything bat agreeable. Indeed Mr. 
Moseley says that the specimens of Tussock grass which 
he gathered on Inaccessible and Nightingale Islands 
were lost in the continued fight*with the pengu:ns and the 
long grass. In one plase a quantity of the trees of Phylica 
arborea had been blown down by the wind, and the trunks 
were lying dead on the ground. Lichens, as well as two 
fungi, were found on these dead trunks, 

A dark n ulva forms a thin coat on the rocky 
shelves of the coast near the caves of the seals, which, 
when dry, as was the case during the Challengers visit, 
has a peculiar metallic appearance. The island is never 
visited except during the sealing season. 

Though it has been stated that the vegetation of the 
Tristan group knows no change of seasons, it is proved 
that some of the plants mentioned in these notes have 
their periods of flowering ; thus the Pelargonum as said 
to flower in the middle of the summer, when a large number 
of the flowering plants are at their best, and the shore is 
covered with the fallen petals, At the time of the 
Challengers visit in October few plants were in flower, but 
the phylica trees all bore fully developed green fruita. 

From the geological as well as the botanical similarity 
of the three islands forming this interesting group, it 
may be surmised that a former connection existed between 
them, The different currents which sweep the Tristan 
group bring with them many foreign seeds, which are cast 
up on the shore, Amongst them was seen those of Gui- 
fandina, which are sometimes washed up on the Irish 
Coast by the Atlantic current. These seeds arc known 
in Tristan d’Acunha, as well as in Bermuda, where they 
are also occasionally cast up, as the sea-bean, the popular 
belief in the islands being that they are the secds of a plant 
which grows at the bottom of the sea. 





THE FIGURE OF THE EARTH IN RELATION 
TO GEOLOGICAL INQUIRY , 
HE elevation and depression of different parts of the 
surface of the canh above or below a mean ocean 
level has uently formed the subject of communications 
to NATURE, but in no instance, as far as I am a 
have any of these changes been referred to the remarkable 
shape of the equatorial circumference of the earth, and to 
the changes which it is not improbable are constantly but 
slowly taking place in the position of the major and minor 
axes of the equatorial circumference. On p. of the 
second edition of “The Heavens,” by Amedée Guille- 
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.min, edited by J. Norman Lockyer, F.RS., the. fol- 
lowing note is introduced in brackets by the editor :— 

i “The most recent results arrived at by geodesists have 
taught us that the earth is not quite truly represented by 
an oran at all events, unless the orange be slightly 
ahe a dor the equatorial circumference is not a per- 
fect circle, but an ellipse, the Jarger and shorter 
equatorial diameters being respectively 41,852,864 and 
41,843,896 ft. That is to say, the equatorial diameter 

- which pierces the earth from long. 14? 27 east to 194° 27 

of Greenwich is two miles longer than that at right 
angles to it.” * 

The history of these “ results” may be briefly stated as 
follows :— 

Capt. Clarke, R.E., in a communication to the Royal 
Astrgnomical ociety, read April 6, 1860, and published 
in vol xxix. of the “ Memoirs,” investigates the nue of 
the earth resulting from the best existing data. € con- 
cludes :— f 

* The result of our investigations then is this: that the 
ellipsoid which best represents theeexisting meridian 
measurements has its major (equatorial) axis in longitude 
13° 585 east from Greenwich" ` f 

The greatest and least values of the meridian compres- 
sion are— 

a-c ; I 
EVI 2867779 
b—c I 
c 7 7 7 7 309364. 
and the length of the polat semi-axis, 20,853,768 ft. “ The 
difference of the equatorial semi-axis is 5,308 ft, or, in 
. round numbers, just one mile.” 

. The investigation from which result the above figures 

was undertaken by Capt. Clarke, in consequence of re- 

marks by the Astronomer Royal in the “ Monthly 

Notices " of the Royal Astronomical Society, vol. xx. p. 
J04 (January on on General Schuberts “Essai d'une 

détermination de la véritable figure de la terre.” The re- 

sults airived at in General Schubert's memoir is that the 
earth is an ellipsoid, whose elements are— — 
Polar semi-axis . . . 20,855,605 ft. 
I 


Maximum compression . 





inlongitude 13? 58^5 E. 





in longitude 103° 58^5 E. 





292'109 
I 





Minimum > » — 
.'  302'004 

Longitude of major axis of equator . 4U4 221? 4 

»5 minor axis of equator . 1394 3II*4 

the longitudes being measured from Greenwich east- 
wards. : 

For the dimensions of the earth or the elliptic hypo- 

thesis, Capt. Clarke prefers the following values, given at 


773, of the * Account of the Principal Triangulation 
Ordnance Survey)" viz.— a ` 

Equatorial . . 20,926,348 jo 3 I 

Po . . 20,855,233 ft. | “OPTION 29376 « 

Mean degree 364,613°33 ft. 


‘The volume was published in 1858. 

It appears, then, that somewhere between long. 13° 
and long. 41° east of Greenwich the major equatorial 
axis is about two miles longer at the present day than the 
equatorial axis at right angles to it; and during eailier 
geological "when the crust of the earth was ina 
more c condition, these differences may have been 
considerably greater, and the effect on the geological 
s‘ructure of the earth intensified. 

The point to which I wish to draw the attention of 
those who have studied the successive variations in the 
level of certain parts of the earth’s surfa 


effect which this equatorial “ bulge” must have duced 


upon various geological phenomena, and particularly if 
the longitude of the varies according to a determin- 
able law. 


* Mem. R.A S, vol xxix. 1860, 


relates to the- 


| undulation. 


It will be readily seen that its influence will be felt— 

I. On the elevation and depression of the land, espe- 
cially near the equator. 

2. On simultaneous elevation and depression on oppo- 
sites sides of the earth. : 

3. On ocean currents, cbnsequently on climate, &c. 

4. On the thickening and thinning of formations to the 
east and west. .- 

5. On the flow of rivers, bence on river and lake ter- 
races, beaches, &c. i 
`~ Observed facts, ially in North America, appear to 
show that the subsidence and subsequent elevation of 
that continent has always taken place very gradually and 
with a progressive motion from west to east and from east 
to west In other words, these changes of level have 
assumed the form of a vast equatorial undulation pro- 
gressing with extreme slowness, at one epoch ‘in an 
easterly, and at another in a westerly, direction. This 
appears to be shown by the gradual thin- 
ning out, or the very gradual thickening,’ of Ter- 
tiary, Cretaceous, and even Paleozoic formations. e In 
Post-tertiary times, where we are brought néarer to the 
records of past changes, and may compare antipodal 
illustrations, it is apparently manifested the stupen- 
dous ments which for 1,000 to 1,700 miles rear 
their wall-like fronts from 200 to 600 ft, above the Onta- 
rio, Red River, and Saskatchewan plains; and it is 
further indicated by the symmetncal river terraces and 
lake beaches which are developed to a very remarkable 
extent hout the whole of the northern part of 
North America. 

These occur both on the east and west flanks of the 
Rocky Mountains, and are found in the various passes 
through that great range. To enumerate examples would 
be to select any large river issuing from the Appalachian 
Chain, the Laurentides, or the Rocky Mountains, at ele- 
vations varying from 400 ft. to 4,000 ft. above the present 
level of the sea. I hope that some of your correspondents 
may supply illustrations of similar geological phenomena 
occurring as near as it may be possible to find records on 
opposite sides of the earth and during the same geological 
period of time. 

To the supposed motion of the equatorial bulge may 
also be partly attributed the changes in the direction of 
the flow of certain rivers, and the elevation of an axis 
across the .Nowth American continent from east to west. 
between lat. 35? and 45? N., by which the drainage of the 
great Canadian Lakes (excepting Ontario) was diverted 

m the Gulf of Mexico into the Gulf of St. Lawrence. 
The ancient river channels through which the great lakes 
sent their waters to the sea are now filled with drift to a 
depth varying from 200ft. to 6ooft, Durng the period 
of depression the great lakes were in direct communica- 
tion with the sea, and their waters were brackish or salt. 
The dredging operations which have been conducted in 
Lake Michigan show the former merine character of the 
fauna of the waters ofthis lake. - 

The origin of beaches and terraces appears to be inti- 
mately connected with an easterly or westerly progress of 
elevation simultaneously with a northerly and southerly 
elevation, such as would be poe by the slow move- 
ment of an equatorial bulge an east or west direction. 
In North America, where terraces apd beaches exist in 
perfection at altitudes varying, as already stated, from 
4co ft. to 4,000 ft. above the o the phenomena may 
be studied with some prospect of elucidation. 

I have been credibly informed that data do not at 

sent exist which would enable astronomers to state 
definitely that the bulge in the equatorial circumference 
of the earth between longitudes 13° and 41° east of 
Greenwich is stationary, or whether it has an easterly or 
westerly motion, and thus partakes of the character of an 
Perhaps, on consideration of the causes 
which produce this ellipseidal form of the equatorial cir- 
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cumference of the eaith, we may assume that the longi- 
tude of the major axis js constantly changing and pro- 
gressing from west to east within certain limits, and then 
returning from east to west; in other words, oscillating 
through a determinable space. . 

I have ventured to bring this interesting subject under 
the notice of the readers of NATURE in the hope that it 
may receive the attention which it appears to merit, and 
that satisfactory illustrations wilt be forthcoming to show 
that the differences between the equatorial major and 
minor axes of the earth are competent to explain or throw 
light on many disputed points in geological inquiry, and 
to lead to a rational solution of some difficult problems. On 
the other hand, 1t does not appear unreasonable to suppose 
that known geological facts may serve to point out a 
line of investigation which may lead to a more correct 
knowledge than we appear to possess at present of the 
Bue of the earth, the probable changes which are slowly 

ing place, and the relation which these bear to geolo- 
gical ipquiry 


; HENRY Y. HIND 
Windsor, Nova Scotia 


REPORT OF PROF. PARKERS HUNTERIAN 
LECTURES “ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULL” * 

V. 
WHEN the investing bones, mentioned in the last 
paper, are removed, the chondro-cranium of the 
axolotl is seen to have a far lower structure than that of 
the salmon. The hinder part of the skull-floor is consti- 
tuted by a flat plate of cartilage (Fig. 13, B.O) formed 


from the investing mass, and answering to the basi- 
occipital, but unossified. From this rises up on each 
side a narrow cartilaginous pedicle, which, um above 


with its fellow, forms the occipital ring inclosmg the 
foramen um, An ossificaton—the exoccipital—is 
formed on each side of this arch where it bears the occi- 
pital condyles ; but, asin all amphibia, the supra-occipital, 
like the basi-occipital region, remains ilaginous, 

Fiom the front edge of the basilar plate proceed two 
caitilaginous rods, uniting between the nose capsules as 
an expanded inter-nasal plate (I.N) and rising up to form 
the walls of the brain-case, but leaving its flÓor and roof 
to be covered in by the investing bones—the parietals and 
frontals above and the para-sphenoid below. These rods 
are, clearly, the very slightly altered trabecule ; they bear 
a single pair of ossifications, placed considerably in front 
of the optic foramen, and answering to the lateral elements 
of the “os en ceinture? or “girdle-bone” of the frog. The 
nasal capsules, situated immediately outside the expanded 
cornua trabecule (hypo-trabeculars), are, as far apart as 
in the ray. 

The auditory capsules are y cartilaginous, but 
contain three bones—the prootic, the epiotic, and a small 
ossicle nearly filing up a membranous space in the 
capsule between the prootic and opisthotic regions ; the 
space is the first appearance of a fenestra ovalis, the bone 
of a stapes, so that in the tailed Amphibians ıs seen the 
earliest foreshadowing of the delicate apparatus by means 
of which vibrations of the air are communicated to the 
membranous labyrinth. The apparatus is, however, in a 
very rudimentary condition, there being neither tympanic 
membrane nor external meatus, and the stapes being con- 
nected, not with a chain of ear-bones, but with a band of 
fibres, the stapedio-suspensorial hgament (s.s1), which 
unite it with’the hinder part of the suspensorium, 

The upper end of the mandibular arch is not let down 
to a considerable distance from the skull like that of the 
salmon, but forms the whole of the suspensory apparatus 
of the lower jaw, thus taking on the function performed 


s Continued from p 108, 


in the fish by the proximal portion of the hyoid arch. 
The suspensorium is a stont cartilage sloping downwards 
and forwards, rounded below into an articular surface for 
the jaw, and divided above into three processes, the pedicle 
(p) or true apex of the arch, the ascending process (a), 
and the otic process (0). The two former are coalesced with 
the hinder ends of the trabec the latter with the 
auditory capsule; the first division of the fifth nerve passes 
out between the pedicle and the ascending process. A 

ular deposit of calcific matter (Qu) in the lower part of 

e suspensorium is the only representative of the bony 
quadrate of the fish, the meta-pterygoid region remains 
wholly unossified. 

The pterygo-palatine arcade is very rudimentary, being 
BEA only by a thin bar of cartilage (Pl Pt) passing 
forwards from the front edge of the suspensorium, but not 
coming into contact with the ethmoidal region. Two 
bones are, however, developed in connection with this 
cartllage—the small tooth-bearing palatine, and the enor- 
mous triangular pterygoid. 

As in the salmon, the lower jaw, stripped of its invest- 
ing bones, consists of an arti and Meckel's cartilage ; 
the latter, however, is large and stout, and not reduced 
to a more slender root on the inner side of the dentary. 

The hyoid apparatus (Fig. 12) is a strong bar of car- 
tilage connected by bhgament with the suspensorium and 
mandible ; it is divided 1nto cerato- and hypo-hyal, but is 
entirely unossified, and never comes into elation with the 
auditory capsule. The branchial arches are four in num- 
ber ;. the two hinder are split up into a long epi-branchial, 
a short cerato-branchial, and a small wedge-shaped bası- 
branchial. : 

One of the most important points to be noted in the 
development of the skull is [the formation of the stapes ; 
this was formerly believed to be the apex of the hyoid 
arch, but its true nature—as a separated portion of the 
wall of the ear capsule—has been demonstrated in the 
frog, and confirmed in the newt, axolotl, and other forms. 
In the axolotl of about an inch long a crescentic slit 1s 
seen in the auditory capsule, formed by the degeneration 
of its cartilage into fibrous tissue ; the ends of this slit 
extend and meet, and thus cut off a circular plug of ca- 
ulage set in a ring of fibre, producing at once the stapes 
and the fenestra ovalis. 

The investing mass remains long in the condition of 
indifferent tissue, and even after chondrification has set 
in the two halves remain separate until a very late pei10d, 
thus approximating to the state of things found in Meno- 
branchus and Proteus, in which the two parachordals are 
permanently united only by fibre. 

The trabecul@ are at first parallel with the post-oral 
arches, and only at a comparatively advanced stage come 
to lie almost at right angles to them, as in the first stage 
of the salmon. The pterygo-palatine process is very late 
in 1ts development, arising as a bud from the mandibular 
arch, and growing forwards towards the trabeculae, with 
which, however, it never actually unites. The minor 
changes which the arches undergo will not be described 
here, as they have been worked out at far greater length in 
the ; 
VI. Shull of the Frog (Rana temporaria).—Às far as 
its general aspect is concerned, the skull of this well- 
known Batrachian is by no means unlike that of the 
axolotl : it presents, however, many important differences 
and shows a marked advance towards the sauropsidan an 
mammalian type. 

Among the most important of these characters may be 
mentioned the backward slope of the suspensorium (see 
Fig. 14), the large size of the maxilla and its connection, 
through the intermediation of a small separate bone (the 
quadrato-jugal Q.Ju), with the quadrate, the union Of 
the palato-pterygoid cartilage with the ethmoidal region, 
the disappearance in adult life of the branchial arches, 
and, most important ofall, the separation of the upper end 
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of the hyoid arch as a chain of auditory ossicles, for the 
purpose of communicating the vibration of the tympanic 
membrane to the stapes. ; 

Certain noteworthy ities may be mentioned, with 
regard to the investing bones, the chief being the fusion 
of the parietal and frontal into a single bone (Fr.Pa), the 
dagger-like form of the para-sphenoid, and the addition of 
a horizontal bar to the upper end of the squamosal which 


Fig. 18. 





Fic, 13 —Sknull of fully adult Axolotl, under view (x a diam ), the investing 
bonos bemg removed from the Hight aida. /N, intor-nasal plate ; p, 
podicle, a, asceading process, and o, obc process of the suspensorium, 


seems to answer to one of the bony plates developed in 
ganoids in the temporal region, while the vertical portion is 
clearly the homologue of ge p oe An extremely 
small membrane-bone is evel in connection 
with the external nasal opening: this is the septo- 
maxi (S. Mx), which is interesting from its reappear- 
ance in 8, snakes, and birds. 

In the cartilaginous brain-case the form ‘of the trabe- 
cule is entirely lost by the complete union of those arches 
below, so as to form a solid floor of i within the 
para-sphenoid, and by the formation of a roof of like cha- 

, racter ben the íronto-parietals : the latter is inter- 
rgpted by a large anterior and a pair of small posterior, 
fontanelles, Just behind the inter-nasal plate a stout dice- 
box-shaped ossification is developed (G) overlaid above 





Fria. 14.—Shull of Common Frog (x a Ty, tympanic membrane ; A T, 
Pens eae kick: ch tipinle De E 


by the frontals and below by the para-sphenoid ; this is 
peste Fone (“os en ceinture * of Cuvier), and answers 
to the hinder part of the ethmoid, the fore part of the 


E ~ pre- afd orbito-sphenoids, and the pre-frontals. In its 


"posterior half this bone contains a single cavity, in which 
are lodged the olfactory lobes of the brain, but in its anterior 
eu changes partition (mesethmoid) divides it into 
two bers, through which the nerves of smell pass to 

the nasal sacs, 
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Only a single bone occurs in the auditory capsule—the’ 
prootic, which extends backwards, so as almost to meet 
the exoccipital ; the opisthotic, epiotic, and stapes remain 
entirely cartilaginous. : 
The palatine (Fig. 15» Pl) is a slender bone not provided 
with teeth ; the pterygoid is 3-ran having an anterior 
process ing Into relation with the palatine, a posterior 
articulating with the sudipry capsule, and a descending bar 
which runs along the inntr side of the suspensotial carti- 
lage; the two latter help to inclose the eustachian open- 
ing (Eu). The suspensorium does not present that clear 


Fig 15 





Fro. 15, —Skull of F. under view (x 3). the i ing bones removed from 
the sight side. Merle O e ireng ee 


division into pedicle, ascending process, and otic process 
which is observable in the axolotl ; the second of these 


is, in fact, ted only by fibrous tissue, while the 
pedicle and the otic process are completely fused with the 
auditory capsule. b 


There is n aon M. MeL). me mandible, but an in. 
teresting ossification (M.Mck) of Meckel’s cartilage takes 
place at the point of union of the two rami, This is the 
ips Solar ossification or “mento-meckelian” bone; it 
has found in the sturgeon and also in early stages 
of the human subject. 

The hyoid arch is divided into two portions, an 
upper, which subserves the function of hearing, and a 
ien Eid supports the tongue. The first of these 
Fig. 1 a hammer- da partly cartilagi- 
nous, and partly bony, thetendle of which articulates with 
the stapes (St), while the head is fitted into the drum- 
membrane (Fig. 14, Ty).* The of this ossiculum 
auditis have been named by Prof. Huxley, in their rela- 
tion to the stapes, inter-, medio-, extra-, and supra- 
stapedial ; taken together they answer to the hyo-mandibu- 
lar and symplectic of a fish. The medio-stapedial (M.St) 
is ossified ; the other portions of the apparatus are 


fat 


Fra, x6 —Ear-bones of Frog (x 4). 
, 6.8, 0 


cartilaginous, The tongue-cartilage is a shield-shaped 
plate conmsting of basi-hyal in its anterior and basi- 
branchial in its posterior part, and connected with the 
skull by two slender, spring-like rods, the stylo-hyals 
(St. Hy), which are fused with the auditory capsule; these 
answer to the anterior or lesser horns oF the hyoid bone 
of man, the greater horns being resented by the ossi- 
fied first hypo-branchials or thyro-hyals (H.Br. 1) which 
embrace the larynx. s ` - 
* The annulus i 

Wed soon ta aprwer rather i tha Seine eur a mam 

mal than to the tympanic bone. i 


ist, inter-stupedial; mst, medio- 
; sast, mIprA-stapexlial, 
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FERTILISATION OF PAPILIONACEOUS 
FLOWERS—CORONILLA 


JS NATURE, vol. vi. pp. 478 and 498, you inserted a 

paper of mine in which an attempt was made to draw 
certain general conclusions conceming the fertilisation of 
papilionaceous flowers from the examination of a few 
enera, chiefly English: and in that paper I stated that 

e foreign genus Coronilla presented difficul- 
ties, I have since then been stimulated by Mr. Darwin's 
kind interest to examine Corons//a more carefully, and 
now send you the results. 

- The ultimate result of these generalisations was that in 
all the following parüculars, viz the position and motion 
of the flowers aad the peduncle, the cohesion of the petals, 
the cohesion of the stamens (so remarkable a feature ia 
this tribe); the structure and character of the filaments, 
of the anthers, and of the pel the structure of the 
style and stigma ; and the p where nectar is secreted ; 
theeparts and functions are so organised and correlated 
as to induce and compel insects, generally bees, in visiting 
the flowers for nectar, to carry away with them pollen 
from one flower and bear it to another. 

One, perhaps the most striking, of the generalisations 
In question was as follows :— 

* The degree to which the cohesion of the stamens is 
carried, so remarkable a feature in this tribe, seems to 
depend on the necessity for access to nectar. In those 








Fia. : —Coconilla varia. 


Hoxers in which the stamens are monadelphous, viz. 
Ulex, Sarathaumus, Genista, Cytisus, Ononis, Lupin, 
there is no symptom of nectar within the staminal tube, 
no space for it, and no access to the interior. In some, 
at any rate, of these, viz. Ulex, Ononis, and Lupin, the 
bees RRE resort to other parts of the flower. On the 
other hand, where the tenth stamen is entirely free or 
where it is separated from the others at the b so as to 
give an insect access to the interior of the staminal tube, 
there is nectar within this cavity.” 

To this generalisation the two species of Coronilla 
which I had examined, viz. C. varia and C. glauca, seemed 
to form an exception. In them the tenth stamen was 
always separate ; but there was no aperture at the base 
of the staminal tube, no nectar within the stamunal tube, 
and no space for it, the base of the staminal tube fitting 
as closely round the pistil as it does in those papilionaceous 
flowers in which the tenth stamen is not separated from 
tthe rest. 

I have since had an opportunity of examining several 
species of Coronilla, and ofwvatchin large plants of C.varia 
(Fig. 1) and G emerus (Fig. 2) in full flower. In all these 
flowers there 1s a peculiar structure of the petals. The claw 
-of the vexulum is thin, sometimes prolonged and straight 
as in C. ewterus; sometimes shorter and curved as in 
C. varia, The claws of the other petals cohere so as to 
form a channel, in which the staminal tube lies. But in 
all cases there is, immediatfly above the calyx, a large 
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open space between the claw of the vexillum and the 
claws of the other petals so as to have free access from 
the outside to the inside or the inside to the outside of the 
flower. 

One hot day last August I watched a bee rifling the 
flowers of C. varia in the way. He settled as 
usual on the lower flowers of the crowded umbel first, 
resting on the wings and keel, and went rapidly round and 
up the umbel The plant was a large one, and he must 
have been there more than half an hour. He did not 
seem to be taking pollen. What could he be doing? for 
there was no semblance of nectar either inside the base of 
the petals or calyx or inside the staminal tube. On ex- 
amining the flower carefully with a glass the outside of 
the c which is thick and fleshy, appeared to be 
covered with shining glands or vessels, sometimes I think 
moist, but always yielding copious gin on very slight 
pressure. Could this be what the bee was seeking? 
On a subsequent day I in watched a similar bee 
nfling the flowers, and at last distinctly saw his pro- 
boscis, which had* entered as usual by the front of the 
flower, protruded outwards through the fap between the 
claws of the petals and sweep the outside of the calyx. 
Here then was an answer to my difficulty. The nectar 
for which the bee sought the flower, and in getting which 
he benefited the plant by carrying pollen from flower to 
flower, was not in any of the usual places inside the 
flower, but outside the calyx, while there was a very 
pee construction of the petals giving access to it. 

nstead of proving an anomaleus exception to the gene- 
ralisations I have quoted above, it turns out to be another 
curious illustration of the various ways in which the same 





function of secreting nectar and of attracting the bee to it 
in the manner requisite for fertilising the flower 1s effected 
by different organs. That the outside of the calyx should 
secrete nectar and that there should be a peculiar window, 
out of which the bee, having enteied by the regular door, 
and having in so doing dusted himself with pollen, should 
be able to get at the nectar, ıs surely a remarkable 
specialisation, and also a remarkable confirmation of the 
result of generalisations I had previously made. 

Since then I have examined some other species or 
varieties of Coronslla, viz. Coronilla emerus, a very pretty 
free flowering en shrub or creeper, a variety of this 
enamed Coronilla emerus lutescens, C. montana, and C. 
MERLING, 

In Coronilla emerns the claws of the petals are much 
prolonged, so as to make the whole flower much longer 
than in the other species (see Fig. 2). The structure of 
the staminal tube is like that of Pisum, Lathyrus, Robinia, 
&c., in having a large cavity at the base filled with water, 
and large apertures on each side of the base of the tenth 
stamen, by which the bee’s proboscis can reac} the nectar. 
The long tube or channel formed by the claws of the 
petals is such as to lead the bee’s proboscis directly to 
these apertures ; and I have this spring distinctly seen a 
humble-bee getting the nectar in this way. The aperture 
between the claws enabled me to see the bee’s proboscis 
going right down to the base of the staminal tube. On 
the other hand there is no appearance whatever of nectar 
or of glands containing nectar outside the calyx. 

In C. emerus lvtescens the structure is the same, except 
that there is a curious little excrescence on the inside of 
the claw of the vexillum just above the calyx. Does it 


> 


‘ 


` 


. stamen both exist in all the s 
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guide the bee’s proboscis to the apertures in the staminal 

tube, which it is to be remembered are on each side of the 

central tenth stamen? Mr. F. Darwin has suggested a 

function of this kind for a somewhat similar structure on 
-the free tenth stamen of Phaseolus. : 

C. montana is a small plant, very like C. glauca in struc- 
ture. The flower forms compact umbels; the claws of 
the petals a1e short, with a wide opening above the calyx ; 
the tenth stamen is free, bnt the staminaltube is close- 
fitting, and there is no nectar inside the flower. Per 

. contra, there are distinct glands or bubbles of liquid on 
the putside of the calyx, which is much infested by aobis; 
ese 


C. -minuna is in structure; and both 
species gr yarieties are similar to C. glauca, 

We have then in this genus a number of species or 
varieties, gll of which have their tenth stamen free, but 
yhich differ widely in other 
. I. Ip f. emerus and C. emerus Iutescens the nectar is in 
the base of the staminal tube, and is accessible by the 
separation of the tenth stamen in the usual manner. 

2. In C. varia, C. montana, C. glawea, and C. minima 
the stąminal tube is barren of nectar, but the nectar is 
secreted outside the calyx, and the access to it is provided 


for by a special between the peus 
In both cases, however, the. flower is so constructed 
that the bee in ing the nectar which he wants dusts 


himself with and carries from flower to flower the pollen. 
Some questions remain. The separation of the tenth 

stamen and the gap between the petals and the 

cies ; where one is of use 

.the other is useless, Why do they co-exist? Did ong 


- exist before the other? and is one of them now useless 


and rudimentary? If so which was the earlier and which 
the later m development ? - 

A eget pa pep bee geen hase are 
forei ts, and in many ens and greenhouses 
have oi y been introduced recently, In my own garden 
in Surrey I have introduced C. varia and C. emerus from 
London within these last four years, and I am not aware 
of any other plants in the neighbourhood. But the bees 
seem quite to understand how to get the nectar from 
both. In C. emerus this is not Burprisiug for there are 
many other common flowers— Robinia, Pisum, Vicia, 


-` Lathyrus, &c.—similarly constructed. But I know of no 


. flower common in England which is lke C. varia in 
having the.nectar outside the calyx, with the ‘peculiar 
access to it through a gap in the petals. And yet the 

. Surrey bee found his way to it at once. Does not this 
look as if the bee had sufficient intelligence to adapt his 
doings to a perfectly new and unknown structure? 

: $ T. H. FARRER 


LENZS DOCTRINE OF OCEAN CIRCULATION 


A VERY elaborate memoir was presented to the Royal 
Society at its last meeting, by Mr. Prestwich, con- 
taining a digest of all the observations made upon deep- 
sea temperatures previously to the Lighiniag cruise of 
1868, which was the starting-point of those recent re- 
searches that have excited so strong and general an 
interest. Of these observations, some of the most impor- 
tant were quite unknown to the scientiic men of the 
present day, until a to light by Mr. Prestwich’s 
patient research ; and I would take the earliest oppor- 
tunity of particularly calling attention to those of Emil. 

. Lenz, an eminent German pbysicist, formerly settled in 





~ — St. Petersburg, * who accompanied Kotzebue in his second 


b Circumnavigation Voyage in 1823-26. Of this voyage, the 


obtaining of deep-sea temperatures was one of the special 


i Tho kstof Lena's pape: occa four columns of the Royal Socety's. 
a them consit'of anginal researches, both 


piri in electricty and 


experimental 

amoreod by Sir Charles Wheatstone that these are 

were groatly es! by Gans amd Jacobi, the two groat masters 
department of 


“the real bottam-tem 





objects; and, with a view to accuracy of observation, 
experiments were previously instituted by Parrot upon the 
influence of pressure on -registering thermometers, of 
the same kind as those made by Mr. Casella under the 
late Prof. W. A. Miller and m in 1869. And the 
St. Petersburg professors satis themselves by their 
experimenrs (as we did by ours nearly fifty ygars later), 
that any observations Glen Dr adig down ordinary 
thermometers to great depths must be serjously vitlated 
by the pressure of the superincumbent water. 

Instead of attempting, however, to improve his fhermo- 
meters by the protecting outer bulb * which made our 
instruments thoroughly trustworthy, Lenz devised a method 
of obtaining deep-sea temperatures, which must have 
been very cette work and Which eine acod 
deal of mathematical computation to bring out its results ; 
yet this in his able hands gave temperatures which prove 
to be in clase accordance with ne thermometric observa- 
tions of the Challenger. He also made throughout the 
voyage a careful series of observations on the 
of the ocean at the surface and at moderate depths below it, 
which proved to be of the est value in the establish- 
ment of his eral d e. And he further made an 
important series of observations on the salinity of ocean- 
water as indicated by its specific gravity. The increase 
of the density of sea-water with the reduction of its tem- 
perature down to the freezing-point, was known to Lenz 
through the experiments of Dr. Marcet in this country, 
and of Erman in St. Petersburg; and he was conse- 
quen free from the influence of the “dominant idea” 

e deep water of the ocean, like that of the Swiss 

would Naro the uniform temperature (394° F.) of 
Jresh water at its greatest density; which obviously in- 
fluenced the conclusions subsequentl wn from their 
own observations by D'Urville and Sir James Ross, and 
led to the poem adoption of those conclusions, 

The whole series of these observations, with the mathe- 
matical computations required for the determination of 
, Bre contained in a most 
elaborate memoir, entitled “Physikalische Beobach- 
tungen, angestellt auf einer Reise um die Welt, unter 
dem Commando des Capitains von Kotzebue, in den 
Jahren 1823-26," presented to the St. Petersburg Academy 
1n 1829, and published in vol. i. of its “Transactions” (1831). 
No one can ine thig memoir without being impressed 
with the ble ability it displays ; a peculiarly com- 
petent judge, Prof. Debus, whose attention I have directed 
ie oss me that it is a model of admirable physico- 
mathematical investigation. 

It was not until 1845, however, that Lenz gave forth the 
general conclusions to which he was led by his own ob- 
servations and those of others (so far as known to him) 
in his admirable “ Bemerkungen über die Tem tur des 
Weltmeeres in verschiedenen Tiefen,” published in the 
* Bulletin ” of the St. Peters Acadetny for 1847. He 
there shows that his own conclusions as to the low tem- 
peratures obtained at great d are not invalidated by 
the observations of others, indicative of higher tempera- 
tures taken with ordmary thermometers; but may'still be 
taken as indicating the presence of glacial water on the 
bottom of eack of the great oceans, even under the 
equator, And from a discussion of the numerous tempe- 
rature-observations taken at the surface and at small 
depths beneath it, Lenz deduces the important conclusion 
that there ts at and under thee a belt of water 
cooler than the water io the and south of tt. Of 
this striking phenomenon, he says, the explanation flows 
directly from the form of the isothermal curve which re- 
presents it; and this explanation I shall pecus repro- 
duce in his own terms, which will be found singularly 
accordant with those used by myself in the notice I 


* It is to reeall the fact that this '^ ¥ was fint devised 
by Admiral and was practically worked out Mems. Negretti 
and Zambra, as far back as 1857. » . ` ] 


Fuly 2, 1874] 


NATURE 


171 





gave z the Challenger observations in'the Atheneum of 
May I 

As I have never claimed any originality in regard to 
the doctrine of oceanic circulation, which-I have advo- 
cated solely as an important scientifc truth, it has 
afforded me nothing but the mostunalloyed satisfaction 
to find that the doctrine which appeared to me, as to Sir 
ra Herschgl (when I brought the case fully before 

im), the * common sense of the matter," was put forward 
nearly thirty years ago by one of*the most eminent phy- 
sicists of his day, as a necessary deduction from the facts 
of observation. That Lenzs Doctrine of Oceanic Circu- 
lation (for so it should now be termed) did not then obtain 
the general acceptance which I now confidently anticipate 
for it, seems principally due to the little attention formerly 
paid to Ocean Physics ; it being only in recent that 
the relation of Mg dne tem to the distribution 
of animal life on the ocean bottom, and the consequent 
importance of this knowledge in geological research, bas 
made the inquiry one of general interest. This isthe point 
of view in which the study of the subject has been 
pursued by Mr. Prestwich, whose exhaustive memoir will 
constitute a most valuable preface to the full discussion of 
the Challenger observations, when these shall have been 
brought to a conclusion two or three years hence. 

“ The mass of water in the tropics,” says Lenz, “warmed 
down to a certain depth by the sun’s heat, cannot main- 
tain its equilibrium with the colder water of the middle 
and higher latitudes ; a flow of the warmer water from 
the equator to the poles must necessarily take place on 
the surface, and this surface-flow must be supplied at the 
equator bya flow of colder water from high latitudes, 
which would at first flow in an almost horizontal 
direction, but which under the equator must rise from 
below to the surface. In this manner, in the northern 
hemisphere, a great vertical circulation takes place in the 
ocean, which has its direction above from the equator to 
the pole, and below from the pole to the equator. Since 
these flows, moving in opposite directions, are distin- 
guished by their different temperatures, we observe in the 
submarine isotherm an indication of the lower portion of 
this flow. A corresponding flow, but moving in the op- 
posite direction, takes place in the southern hemisphere ; 
so that tn a sone surrounding the eguator, where the two 
flows meet, the water flows almost in the direction from 
below up to the surface.” e. 

Lenz further adduced the low salinity of the surface- 
water of the equatorial belt, compared with the high 
salinity of tropical water, as an additional indication of 
the continual ascent of polar water from the bottom. And 
after rerharking that water pons in the north and south 
direction must have its course influenced by the rotation 
of the earth, he continues, “It is a point which has been 
determined by Humboldt, John Davy, and others, that 
the water of the ocean is colder at the surface over shal- 
lows, than at some distance beneath over very great 
depths. This phenomenon, the explanation of which 
iment has not been found to be satisfactory, is a simple 
consequence of the movement of deep cold water from 
the pole to the equator. For if this runs against any ob- 
struction, such as a shallow would present, it will rise 
along it, as upon an inclined plane, and approach nearer 
the surface, which in this manner will be cooled down.” 
Thus Lenz explicitly propounded the principle on which I 
have explained the “cold band” between the Gulf Stream 
and the United States sea-board, the similar cold band 
on the east coast of Japan, and the cold stratum on the 
east side of the Dogger Bank. And I venture to believe, 
therefore, that here, too, the “common sense of the 
matter” has led me to a right conclusion. 

„I learn also, from Mr. Prestwich’s memoir, that Arago, 
in 1838, in his instructions for a scientific expedition to 
Africa, not only distinctly recognised the existence of an 
underflow of glacial water from (he poles towards the 


equator as the cause of the reduction of oceanic tempera- 
ture with depth, and explicitly repudiated the doctrine of the 
uniform deep-sea temperature of 393^ ; but also remarked 
upon the comparatively high temperature of the deeper 
stratum of the Mediterranean (first ascertained by 
D'Urville) as indicating that the polar flow does not find 
its way into that basin through the Strait of Gibraltar ; 
thus anticipating the argument which I have based 
on my own investigations into the comparative thermal 
conditions of the Atlantic and the Mediterranean, as to 
the existence of a polar underflow in the former. 
WILLIAM B. CARPENTER 








NOTES 


We greatly regret to announce that Prof. Angstidm died on 
the 21st ult. 


Mz. JoszpeH Prustwicu, F.R.S, FGS., has been ap 
pointed to the office of Professor of Geology in the Univeraity 
of Oxford, as successor to the late P10f. Phillips. 


Tax Chair of Human Physiology in University College, 
London, in futme to be called the Jodiell Piofessoiship, after 
the name of its endower, has been filled by the appomtment of 
Dr. J. Burdon Sanderson, F.R.S., who is now Piofessor of 
Physiology, including Practical Physiology and Histology. We 
have 1eason to believe that Mi, E. A. Schafer will be appointed 
Assistant Professor under D1. Sanderson. 


M. A. DE CANDOLLE has been elected a Foreign Associate 
of the French Academy in the place of the late Prof. Agassiz 


THE death, at the early age of 28, is announced of Mr. Chailes 
Tyrwhitt Drake, one of the officers In charge of the survey of 
Palestine. He succumbed to a second attack of malarious 
fever. 


ENTOMOLOGISTS generally, and Coleopterists in particular, 
have experienced a great loss in the death of Mr. George Robert 
Crotch, M.A., of St. John's College, Cambridge. Mr. Crotch 
graduated in 1863, obtaining honous im the Natural Science 
Tripos. Untl 1872 he was one of the Under Librarians 
at the University Library, when, besides his excellent work 
in that Institution, he devoted his spare time to his fnyoui- 
ite subject. Mr. Crotch sailed for America’ in 1872, eu roule 
for Australia, for the purpose of studying the entomology of 
parts which he considered incompletely known, and on several 
occasiohs he bas transmitted collections to England. IIe had 
added considerably to our knowledge of the entomology of 
Califorma, Vancouvers Island, Oregon, nnd other districts ; 
and on two occasions the Senate of Cambridge, recognising the 
importance of his work, voted him a sum of money from the 
University chest to aid him in sending collections to the Uni- 
vergity Museum. 

Two scientific expeditions are to set out fiom Archangel next 
summer—one into Russien Lapland, for the purpose of exploring 
the traces of ancient glaciers; the other, to the shores of the 
White See, has for its object zoological investigations. Dr. 


_Yarpmsky, La Revue Scientifique states, who explored the district 


two years ago, discovered m the White Sea and the glacial ocean 
fishes and crustaceans till then quite unknown. 


. 

Mz James Lick, of San Francisco, California, having in 
the course of his life accumulated a large fortune, has recently 
concluded a deed by which he conveys all his property to seven 
persons upon trust to be applied to vuious worthy objects. 
Among these, 700,000 dols. are to be applied to the construc- 
tion of a more powerful telescope than any yet made, to be 
erected at an observatory in California, and 300,000 dols to 
found, in Californie, a school of the mechan»al arts. 


ER: 
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THE last but one of the Government expeditions for obeerving 
the transit of Venus sailed from Plymouth for Christchurch, 
New Zealand, in the clipper ship Merep, on Saturday. The 
party consists of Major H. S. Palmer, R.E., chief astronomer 
in charge; Lieut. L. Darwin, R.E., esaistant-astronomer and 
photographer ; Lieut. H. Crawford, R.N., asaistant-asttonomer, 
and three non-commissioned officers of the Royal Engineers 
trained in the use of the photobeliograph. 


“A CORRESPONDENT writes that he has tried, with almost 
complete success, Prof. Helmholtzs remedy for Hay Fever, 
referred to in the paper (NATURE, vol x. p. 26) sent us 
by Prof Tyndall. Our correspondent gives the details of his 
treatment in a letter to the Manchester Examiner of the 30th 
ult, which also contains a letter from another sufferer who has 
tried Helmholty’s remedy with success. Our correspondent also 
. asks, —" Could any of your readers give any information as to 
Weber's nose douche?—a more effective method of administer- 
ing the remedy than by means of the pipette is desirable." 


Mx. SAVILLE KENT, Curator of the Manchester Aquarium, 
seems resolved to do his best to make that institution subserve 
the purposes of scientifc instruction. Last Friday he gave the 
first of & series of lectures on subjects connected with aquaria 
to a fairly numerous audience ; it is intended, we belleve to con- 
tinue the lectures on Friday afternoons during the summer. 


DR. JOHN KIRK has received a letter from Lieut. Cameron 
dated Ujiji, Feb. 25, reporting his safe arrival at that place ; 
he was just abont to stfrt for Unyanyembe. He heard from 
the people of Ujiji that the Lualabe from Nyangwé goes into 
the: Mwootawzige or Bahari Unyoro, “so that,” he sayz, ‘it 
must be the Nile after all.” 


Mz. Forsy TH, the leader of the Yarkund Mission, arrived at 
Leh on the r7th. ult. He is expected in Calcutta about 
the 15th inst. Dr. Stoliczka is reported to have died on the 
19th ult. at Shyok, above the Saser Pass, 


TIE prospectus is sued of a series of Positivist publications, Za 
DiMtotkàgue Poritrviste, to be written by M. Andi Poey, having for 
its object the popularisation of the positive philosophy. The pro- 
spectus is mainly an eloquent eulogy of the Posltivist doctrines, and 
an attempt to show that since Comte began to write they have gra- 
dually penetrated everywhere. The Bibtiothagne Pontiviste will 
consist of 30 monographs, to be published at intervals, in which 
the principles ‘of. Positivism will be expounded in relation to every 
sphere of human thought and action. The fust part is entitled 
“La Bibliographie Posittviste," and will contain a list of 750 
publications in' favour of or opposed to Positivism, all of which 
have been published since Comte began to write. {The publisher 
is Exnest Leroux of Paris. $ ‘ 


THE Turners’ Company, unlike most “of the antiqueted City 
guilds, seems to be alive to the fact that there are other 
kinds of merit worthy of honour besides the distinguished one 
of being a prince of the blood, e foreign potentate, a conqua ing 
hero, or one of her Majesty’s ministers, It requires distinction 
. Of a very blazing kind indeed to attract the attention of most of 
our obtuse City Companies, The above Company is, however, 
> a creditable exception in this respect to most of the others, 
Shortly ebefore his death it conferred its freedom upon 
the late Prof Phillips, and last week it did itself the honour 
of marking in a similar way its appreciation of the work which 
has been done by Sir Charles Lyell, Bart, F.R.S. The Turners’ 
Company is evidently awake to the fact that after all the Useful 
Arts, Manufacture, dnd Commerce may derive some benefit from 
the results of non-utilitarian scientific research, The arts repre- 
sented by the Turners’ Company use, as part of their material, 
various sorts of stones, and Mr, Jones, the Master, showed in his 


» 


really eloquentand well-informed address last week, that these arts - 
have been greatly indebted to Sir Charles Lyell for having done 

much in their behalf by spreading a knowledge of the materials 

with which they work. Sir Charles, in his reply, spoke of the 
storm of opposition raised against many of the geological 
doctrines propounded im his first work, half a century ago, as 

compared with their almost universal acceptance at the present 

day. . 


- Wx have received a copy of a very able address delivered by 
Dr. Julius Haast, F.R.S., before the Philosophical Institnte of 
Canterbury, New Zealand, in which he comments on several 
points connected with the geology of that country, msintaming 
his own theory as to the glacial origin of the Canterbury Plains 
in opposition to that of thelr marine formation, as supported by 
Capt Hutton. In speaking of the extinct Struthious birds 
whose remains are so abundant, he is disposed to divide them, 
contrary to Prof. Owen, into two main families : the Dinomi- 
thidæ with a long metatarsus, no hallur, and a bony scapulo- 
coracold bone; end the Palapterygids with a short mæatarsus, 
with a fully-developed hallur, and no osaified scapulo-coracoid 
bone ; the last-named character being one of particular interest, 
and supported by several arguments, the strongest of which 
depends on the absence of any coracoid articular grooves on the 
anterior margin of the sternum. ; 


A RATHER strong shock of earthquake was felt at Constantt- 
nople on Friday, lesting two seconds. No accident is reported. 


Tor French Government has recently voted the sum necessary 
for the formation of a great inland sea in. Algeria, 190 mules long 
by 36 broad, to the south of Biskra. A chain of chotts (Chott 
implying the bed of a lagoon) considerably. below the level ot 
the Mediterranean, is to be utilised for the purpose. A full 
account of the project is given in the first June number of the 
Revus des Deux Mondes. 


THE meeting which was to have been held this month in 
London in connection with the Edinburgh University Buildings 
Extension Fund, has been postpoued until November next. 

Mz. SANDERSON, from Lancing College, has been elected to 
2 Natural Science Scholarship in Worcester College, Oxford. 
Messrs. Hugh Brocas-Price, from University College, London, 
and Mr. Heney H. Robinson, from Magdalen College School, 
have been elected to Natural Science Demyships in Magdalen 
College. 


Me. W. J. NoBLE, of Epsom College, has boen elected to a 
Natural Science Scholarship in Keble College, Oxford. 


A MEANS of preventing the spread of the vine-pest, the 
Phyllaxera vastatriz, is sald to have been found, in the spreading 
of a layer of fine sand on the ground round the stems of the 
plants. The sani is sid to be too loose for this insect to pass 
through, and the consequence is that itis intercepted in its passage 
from one plant to another. . We are sorry to hear a report that 
this plague has found its way into Australia. The vine-growing 
districts of our Australian colonies are hecoming so important 
that we trust this report may be mfounded. At all event steps 
should be taken tu prevent its introduction mto any of our 
colonies : such a measure will be easier than its destruction, 
should it ever gain a footing in them, 

IN view of the scarcity and high price of oysters in this country 
it is alarming to hear that the celebrated beds of Arcachon, 
Concarneau, and other places in the west of France, are thought 
to be less productive than formerly. The want of accurate know- 
ledge concerning this bivalve is probably at the root of this 
scarcity, and it may also be possible thet the changes which are 
constantly taking placein the position and evenin the nature of 
the sca-cosst, may have se serious effect on the productiveness of 
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the oyster beds all over the wold, It is a well-known fact that 
oysteis will not grow ın certain localities where the conditions 
are apparently exactly similar to other localities where they will 
thrrve ; and the gradual change wrought by the sea in certam 
peits of the coast may account, quite as much as overfishing, 
for the gradual extinction of oysters. All beds are, however, 
fished much moie extensively now than they were a few years ago, 
and whenever one is discovered, iis quickly worked out, with- 
ont any consideration being given to the question of its 
extent, and whether it s a newly-established bed or not, America 
now largely supplies us with oysters either in a fresh state or 
preseved in tins, andit is calculated that in Maryland State 
alone, 5,282 persons aie employed in dredging, and 10,947,803 
bushels of oysters were taken in 1870-71; while the waters of 
Vnginin are sald to be equally productive. In the great oyster 
markets of Baltimoie, where immense quantities of oysters aie 
tinned, over 10,000 hands are employed in this branch of the trade, 


A YALUABLE contribution to zoology is furnished by a paper 
published by Mr. Dall, on the birds of the Aleutian Islands, 
especially of that portion of the 1egion to the west of Oonnlaska, 
embracing the result of observations made dumng 1873 on 
boud the U.S. Coast Survey vessel, the Yukon. As might 
have been expected, the great majonty of the species are water- 
birds, particularly a/eade, upon the natual history of which Mr. 
Dall thiows much light, having been the first to collect eggs 
of several of the species, and observe their habits during the 
breeding season. The land-birds on thus island are very few in 
number, consisting of two kinds of hawks, one owl, a swallow, 
and a wren, five finches, the raven, and ptarmigan, The total 
number of species enumerated 1s forty-five. 


WE have reccived the prospectus of a work entitled ‘' The 
Dominion of Canada ; comprehending a General Description of 
the Confederated Provinces of Biitish North America, and the 
North-west "Tenitores," by IIenry Youle Hind, M.A. (Mon- 
tical: John Lovell.) "The following are the leading subjects .— 
I. Physical Geography of the Dominion. IL Clrmate and 
Chmatic Effects. III. Geological Features. IV. Travel and 
Tiensportation, V. Agricultural, Forest and Mining Industries. 
VI. Commerce, Manufactures, and Fishenes, WII. The Inha- 
bitants. VIII. Government. IX. Social Statys. X. Muscel- 
lanea. The illustrations will consist of upwards dis engiavings 
on steel, chiomoxylographs woodcuts, &c. 


AT present the principal source of income to the United States 
fiom ils acquisition of Alaska, and that which pays the larger 
part of the interest on the original investment of 7,000,000 dols, 
1n its purchase, is derived from the fur-seal islands of St. Paul 
and SL George, which constitute the Pribylov group, in the 
Behring Sea It is from these islands that the greater number 
of the shins of the fur seal as known in commerce nre deiived, 
the animals resorting to them in immense numbers every spring 
for the purpose of bringing foith their young. In 1870, on 
Act was passed by Congress limiting the number to be killed at 
100,000, The Alaska Commercial Company secured the lease 
of the fishery, and has canied out the contiact in apparent good 
faith. ‘The condition of the islanders has been considerably im- 
proved Congress has authorised the appointment of a com- 


mission to investigate the natural history and geographical distri- - 


bution of the fur seal. 


From the Afonthly Notices ot the Royal Society of Tasmanin 
for June, July, and August, 1873, we learn that the Society 
has been makmgeaan inquiry m reference to the stone imple- 
ments of the Tasmanian aboilgines, especially as to whether the 
natives made use of these implements fastened to handles, after 
the manner of axes or tomahawks. — Allinquiies on the subject 
tend to prove that no tye tomahawk were known to or fabn- 
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cated by the natives ; they meiely used shaip-edged stones as 
knives, These were made sharp, not by grinding or polishing, 
but by striking off flakes with another stone till the required 
edge was obtained. As a very general, if not invanable, 1ule, 
one surface only was chipped in the process of shai pening. They 
were made from two different kinds of stone—the one apparently 
an indurated clay 10ck, the other containing & large proportion 
of silex. 

A WRITER in the 7ieer complaining of the want of labels in 
the Bird Gallery of the Britsh Museum, states that “A young 
and active Naturalist has been appointed specially to look after 
this part of the collections.” It is hoped that he will sce that 
all the specumens aie furnished with labels. 


Soarz experiments of particular interest physiologically have 
been undertaken by Dr. Worm Muller, and are described by 
him in Ludwig’s Aréevfen (vol. viu. p. 159), an abstract of which 
paper will be found ın the London Medical Record for last week. 
The author finds that the transfuslon into the circulatory system 
of an amount of blood three times as much as that normally con- 
tained in the system does not cause any rise in the arterial blood 
pressure, though the pulse-rate is reduced. The reduction of the 
quantity of blood after hansfusion, however, causes a rapid fall 
in the blood-pressure, even when only half that added has been 
removed. We thmk that the former of these results is not dif- 
cult to explain, for the heart, being an engine with only a limited 
capacity for work, it can only maintain a certain determinable 
blood-pressure, depending on the bilk of its muscular parietes. 
The introduction of an excess of blood to be circulated can 
therefore act only in filling the system at the expense of the 
velocity of the curent, with a diminution in the rapidity of the 
cardiac action. 


Ir may be of some interest with reference to the demand of 
ladies to be admitted to the ordinary degrees of the Univermty of 
London, to note that at the recent distribution of prizes at Uni- 
versity College the first and second places in the mixed class of 
Jurisprudence were both occupied by ladies, Miss E. Oime, who 
two years ngo took the prize in the class of Political Economy, 
coming out first, while in the mixed class of Political Economy 
a lady this year took the fourth certificate. 


Dr W. G FazLow has published in the Amercan Journal 
of Science and Arts an account of some investigations carried on 
1n the botanical laboratory of the University of Strasburg, illus- 
trating a remarkable asexual development from the prothnilus of 
J'teris serulaía, In the centre of the cushion or thickest put of 
the prothallus were a number of scalariform ducts, the prothallus 
bearing a number of antheridia, but no archegonia. Fiom these 
ducts a leaf is developed directly, after which a root is also deve- 
loped, and last of all a stem-bud. A comperison was drawn 
between this growth, which was observed in this species only, 
and the buds produced in the ordinary way from the piotonema 
of a moss Normally the prothallus of a fern is entirely des- 
titute of vascular tissue of any kind. 


Dr. McKendnck (frit. Mer. Journ., June27, 1874) has made 
a contribution to the subject of the physiological antagonism of 
medicines which has been so elaborately illustrated by the 
works of Fraser and Crum Brown. He finds that whjle Bromal 
causes an excessively copious secretion of saliva, Atropine quickly 
arrests it, in rabbits Possible practical applications of this dis- 
covery in the treatment of various kinds of ptyalism in man aie 
at once thought of, and already cases of so-called success in the 
salivation of pregnancy are 1ecoided. 


In the Bulletin of the Buffalo Soc. Nat. Scl. No 4, rol. 1, 
wil be found a paper by Prof. Hartt on the geology of the 
Lower Amazons. — Medeteimines, on paleontological evidence, 
that the great plain of the Serra of Ener is of Devonian age. 
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AMONG recent additions to the Manchester Aquarium are the 
* following :—1 Smooth Hound or Skate-Toothed Shark (Mistsirs 
vuigaris) ; 2 Topers or White Hound (Galeus canis) ; 2 Picked 
Dog-fish (Acanthias vulgaris); 4 Lesser Spotted Dog-fish 
(Sy2iswsm canicula) ; 4 Greenland Bullheads (Cottus ereslasauns) ; 
3 Gemmeous Dragonets (Callionymus lyra); 5 Cat or Wolf-fish 
(Anarhsens lupus); 2 Tadpole Fish (Rasiceps fifwrens); 
Zoophytes—Actineloba dianthus, Sagartia bellis, S. nivea, S. 
viduata, S. suisiate, Tealia crassicornis, 

Tue additions to the Zoological Society’s Gardens during the 
past week include a Black-backed Jackal (Camis ssesesselas) from 
South Africa, presented by Captain Webster; two Rhesus 
Monkeys (Afacacus erytharus) {rom India, presented by Mr. W. 
Dunn ; a Chinese Turtle Dove (Tietur chinensis), from India, 
‘presented by Major F. Gildea ; a Canadian Beaver (Caster cana- 
densis) and a Virginian Deer (Cervws vsrgisiants), born in the 
Gardens ; a Lanner Falcon (Falce /anarius), from east Europe, 
purchased, : 








SCIENTIFIC SERIALS 


Transactions of the Norfolk and Norwich Naturalists’ Society, 
1875-74 (Norwich i & Son).—This Society is now in 

> the yoar of its existence, and is ina conditio 
to members, The chief features of the present number of its 
6 Transactions " are Parts IV. and V. of the ‘‘ Fauna and Flora 
of Norfolk,” which the Society has undertaken to, publish. 
Part IV., by Dr. John Lowe, embraces a list of the fishes known 
to occar in the Norfolk waters ; and Part V. (forming & separate 
supplement), the Norfolk Lepidoptera, by Mr. C. G. Barrett. 
Both lists appear to have been done with caro and 
caution, and we should think that Dc. Lowe and Mr. Barrett 
have -left very little to be added. The reflect the 
t credit both upon the compilers and on the Soclety, a 
ew of the Wed menhs uon DETE ee 
guter of the expense of printing the present supplement. 
uer insule of this important work of the Norfolk 
Society will contain the flowering plants, by Mr. H. D. Geldart. 
The president's address a rérió of the year's work of the 
, and discusses question of B .—Mr. F. D. 
Wh contributes 2 papar On pidoptera in con- 
finement, giving the ts of tha authors own experienco ; and 
Mr. F. Kitton one On Empasca and other micro-fungi.—In a 
short paper by Mr. J. B. Bridgman On the nidification of the 
Prosopis, the author concludes that this bee forms its ‘‘nest in 
any suitable situation, whether in soft carth or wood, not even 
despising ready formet holes, and that it collects and carries 
home en in its mouth, after working it up in a pellet.” —Mr. 
John Quinton contributes notes On the meteorological observa. 
tions recorded at Norwich during the years 1870 73.—A variety 
of int miscellaneous natural history notes conclude the 
number. ther this Society must be ed on its 
year's work; its first objectis ''the practical study of natural 


sclence," which it seems to be carrying out with considerable 
Proceedings of the Bath Natural Histery ana Anti n Fd 
Ciub, vol. hl. No. I. 1874. This Sodety, to j ge from this 


` number of its *' gs,” seems to devote itself mainly to 
' . antiquarian research, ‘‘ Natural History,” though it comes first 
Jn its title, seeming to find but small favour among the members. 
This defect the secretary animad verts strongly upon in his **Sum- 
mary of Proceedings,” stating, moreover, that the club was 
originally started for the purpose of botanical research. We do 
not und ue antiquarian research, but we think it a pity that 
a club cofftaining so many intelligent and well-educated members 
should fritter away almost its entire time and strength in a depart- 


ment that could be very satisfactorily worked a small pro- 
rtion of its members, to the almost entire n of the rich 
Feld atural History 


presented by the aatis around Bath for 
on. 


investigati o hope that the next number ot ite E rocéedinga 

will show that the ions of the secretary have been adopted. 
istory papers in this number are by Mr. 

C. E. Broome, F.L.S., On some of mhe fingi sonna, in the Beth 

district, the present paper er IO, 

a short note by the Rev. Blomefeld, É.L.S., On the 

occurrence of the Land Planaria (Pianarta terrestris) in the 


smaller land molluscs. secretary gives an extremely inte- 
eating summary of the mesti aud etanalo of the Society 
during 1873-74. 


June 1.— observations of M. Marié Davy on the dimin 
of certam river waters in France are here closed with a discussion 
on the influence of different kinds of vegetation growing in their 
basins. It is shown that waste open land evaporates the least 
amount of rein-water, and forests less than corn or other farm | 
uce. The increase of fanning and artificiel meadow- 
, absorbmg and eva much moisture, must diminish 
tha tive of Miet by robbing of part of their supply, and 
to ap the emiter flaw of à river {k might be dispu: dair- 
able to plant its upper basin with forests. Comparison ot different 
rivers shows, however, that no valuable addition would thus be 
gained- Whatever be the origin of the river, geological condi- 
are alone effective. Therefore, although os a measure of 
national economy, for fixing soil on slopes, mitigating lods and 
changes of level, and providing cheap fuel, the maintenance of 
forests would be cial, we must look forward to a time when 
the art of storing some of the excess of winter rainfall to, supply 
the needs of summer will be adopted in agniculture.—Among the 
“í Kleinere Mittheilungen,” Prof. Prestel deduces from twenty 
measurement of ozone a result simflar to that of Herr 
i at Krakau, showing & minimum in November or 
December and & maximum in the .—The work of Herr 
Edid vu the mean tenente of S 2nd n delicate form 
of Goldschmidt’s aneroid, are here noticed. 


len der N 


evidence obtainable from esil: 
—from names of persons Mid P 
from the archzological collections, of which there are two, 
imperfectly arranged, in Konigsberg. From a study of 
grave-relics, Dr. is led to the conclusion that, at one 
time, in these eastern provinces two distlact races lived together. 
Several races having come from the east and settled in the coast- 
lands of the Baltic, more than 1,000: Pim D C this lend was, 
later, overrun by Goths from Russia, many of whom 
pressed on to Scandinavia and the Danish Islands, and to 
western and sogthern E ; but a number remained on the 
amber coast, especially in the Weichsel region, and became fused 
with the Aestien or Wend race, already there; they were to- 
gether known as Prassex.—Among the papers is another giving 
an account of a chemical analys (made by directon of Dr. 
Fnederici) of certain empty grare-urns of the ancient Prussians, 
the significance of which has not been clearly ascertained. Dr. 
Friederici thinks they were in themselves sacred vessels; they 
aro made not jrom clay, but from ashes, firmed probably wi 
blood of animals killed in sacrifice. In heating, the blood and 
the carbon particles at the surface had been turned to ashes, pre- 
senting & reddish-yellow appearance, while the internal substance 
was merely carbonised, and darker in colour.—Dr. Lissauer 
gra an account (with excellent tographs) of some more of 
ose curious face-urns that hava found in large numbers in * 
certain parts of Pomerania ; and M Kasioki describes a number 
of antiquities of various kinds discovered in Pomerania during 
1872,—Dr. Leber, who has been experimenting on the fluor- 
escence of some specimens of Sicilian amber, finds the pheno- 
menon in these much more marked and fregat than in Prussian 
amber ; ın the case of the latter he has , with s 
sunlight, not only the existence, but the manifold character 
the cone of light. —A. valuable paper on new and extended em- 
ployment of the level for astrocomical and geodetic measure- 
ments is contributed by M. Kayser, and M. Menge continues & 
list and description of Prussian spiders. 











SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, Jure1?,—On dhe Force, caused by Evapora- 
ton from and Condensatfon at a Surface, by Prof Osborne 
Reynolds, of Owens College, Manchester. 
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It has been noticed by several philosophers, and particularly 
by Mr. Crookes, that, under certain circumstances, hot bodies 
& to repel and cold ones to attract other bodies. It is my 
object in this paper to point out and to describe experiments to 
prove that these effects are the results of evapor non and con- 
densation ; and that they are valualfe as ence of the truth 
of the kinetic theory of gas, viz. that gas consists of separate 
molecules meving at velocities. 

The experiments of which the explanation will be given were 
as follows :— : 

A light stem of glass, with pith-balls on its ends, was suspended 
Gye alk thread in ep flask, so that the balls were nearly at 
the same level. Some water was then put in the flask and boiled 
until all the air was driven out of the flask, which was then 
corked and allowed to cool. When cold there wzs & partial 
vacuum in it, the gauge showing from (4 to $ of an inch 


ressure. 
dio was now found that when the flame of a lamp was 
brought near to the flask the pith-bell which was nearest the 
flame was driven away ; and that with a piece of ice the pith 
was attracted, 

This cxpernment was repeated under a variety of circumstances, 


in different flasks and with different balances, the stem being. 


sometimes of glass and sometimes of platinum ; the results, how- 
ever, weie the same m all cases, except such variations as I am 
about to describe. 

The pith-balls were more sensitive to the heat and cold when 
the flask was cold and the tension within it low, but the effect 
was perceptible until the gauge showed about an mch, and even 
after that the ice would attract the ball 

The reason why the Imon from heat was not apperent at 
greater tensions was clearly due to the convection currents 
which the tee within the flask. When there was 
enough vapour, these currents carried the pith with them ; they 
weie, m fact, then sufficient to overcome the forces which other- 
wise moved the pith, This was shown by the fact that when 
the bar was not quite level, so that one ball was higher than the 
other, the currents affected them in different degrees ; also that 
a different effect could be produced by raising or lowenng the 
pontion of the flame. 

The condition of the pith also gereepttuy affected the sensi 
tiveness of the balls, When a plece of ice was placed against 
the side of the glass, the nearest of the pith-balls would be drawn 
towards the ice, and would eventually stop opposite to it. If 
allowed to remain in this condition for some itme, the vapour 
would condense on the bell near the ice, while the other ball 
would become dry (this would be seen to be the case, and was 
also shown by the ping of the balance, that ball against the 
ice gradually gettmg lower). It was then fo d when the ice 
was removed that the diy ball was insenmblé to the heat, or 
neaily so, while that ball which had been opposite to the ice was 
more than ordinarily sensitive. 

Tf the flask were dry and the tension of the vapour reduced 
with the pump until the gauge showed ] of an inch, then, 
although purely steam, the vapour was not in a saturated condi- 
tlon, and the pith-balls which were dry were no longer sensitive 
to the lamp, they would still approach the ice. 

From two last facts it appears as though a certain 
amount of moistme on the balls was necessary to render them 
senaitive to the heat 

In order that these results might be obtained it was necessary 
that the vapour should be free from air, If a small quantity of 
all was p although not enough to appear 1n the gauge, the 
effects rapidly diminished, ly that of the ice, until the 
convection currents had it all their own way. This agrees with 
the fact that the presence of a small quantity of air in steam 
greatly retards condensation and even evaporation. 

"With a dry flask and an air-vacaum, neither the lamp nor the 
ice produced their effects; the convection cunents reigned 
supreme, even when the gauge was as low as p inch. Under 
these circumstances the lamp generally attracted the bells and 
the ice repelled them, se. the currents carried them towards the 
lamp and from the ice; but by placing the lamp or ice very low 
the reverse effects could be obtained, which goes to prove that 
they were the affects of the cunents of air. 

hese ts appear to show that eve ion from a 
surface 1s attended with a force tending to drive the surface back, 
basa with a force tendmg to pe surface for- 

. These effects admit of lanation, h not quite 
as simply as may at rst sight Bnrm s 
Although there must always be reaction coresponding to the 
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visible motion, whenever vapour is driven off from a surface, 
this vixible motion is too small to account for the forces under 
consideration. But, although it appears to have escaped notice 
so far, it follows as a direct consequence of the &rwetic theory of 
that whenever evaporation takes place from the surface of 
a solid body or a liquid, 1t must be attended with a rea 
force equivalent to an increase of pressure on the surface, whi 
force is quite independent of the perceptible motion of the 
vapour. Also condensation must be attended. with a force equiva- 
lent to a diminution of the gaseous pressure over the condensing 
surface, and likewise independent of the visible motion of the 
vapour. This may be shown to be the case as follows :— 

According to the kinetic theory the molecules which consti- 
tute the gas are in rapid motion, and the pressure which the gas 
exerts sgainst the boundmg surfaces is due to the successive 1m- 
pulses of these molecules, whose course directs them against the 
surface, fiom which they rebound with unimpaned velocity. 
Accordmg to this theory, therefore, whenever a molecule of 
liquid leaves the surface henceforth to become a molecule of gas, 
it must leave it with a velocity equal to that with which the other 

cles of gas rebound—that 1s to say, instead of being just de- 
tached and quietly passing off into the gaa, ıt must be shot off 
with a velocity greater than that of a cannon-bell Whatever 
may be the nature of the forces which give it the velocity, and 
which consumes the latent heat in doing so, it is certam, from 
the pencil of conservation of momentum, that they must react 
on the surface with a force equal to that exerted on the molecule, 
just as in a gun the pressure of the powder on the breech is the 
same as on the shot. 

The im on the surface, from each molccule which is 
driven off by evaporation, must therefore be equal to that caused 
by the rebound of one of the reflected molecules (supposing all 
the molecules to be of the same me), that is to say, &mce the 
force of rebound will be equal to that of stopping the impulse 
from e parties driven off by evaporation will Ee half the impulse 
received from the stopping and reflection of a pauticle of the gas. 
Thus the effect of evaporation will be to increase the number of 
impulses on the surface ; and, although each of the new umpulses 

only be balf as effective as the ordinary ones, they add 
to the pressure. 

In the same way, whenever a molecule of gas comes toa 
surface and mstead of rebounding is caught and retained by the 
surface, and is thus condensed into a molecule of liquid, the im- 
pule which ts thus umpeit to the surface will only be onc- 

alf as tasif ithad rebounded. Hence condensation will 
reduce the magnitude of some of the impulses, and hence will 
reduce the iain on the condcnsmg surface. 

This exp on is then put in a mathematical form, and the 
paper proceeds. 

Applying these results to steam, we find that at a temperatme 
‘of 60° the evaporation of 1 Jb. of water ficm a surface would be 
sufficient to maintain a force of 65 lbs. for one second. 

It is also Important to notice that this force will be proportional 
to the square root of the absolute temperature, and consequently 
wil be approximately constant between temperatures of 32° and 
212°, 

If we take mercury instead of water, we find that the force is 
only 6lbs. mstead of 65; but the latent heat of mercury is only 
wy that of water, so that the same expenditure of heat would 
maintain nearly three thmes as a force. 

* It seems, therefore, that in this way we can give a satisfactory 
explanation of the expenments previously described’ When 
the radiated heat from the lamp falls on the pith its tem- 
perature will rise, and any moisture on it will to eva- 
porate, and to drive the pith from the lemp. evapo- 
tailan wil be greatest on that ball which is nearest to the 
lamp, therefore this ball will be driven away until the 
force on the other becomes equal, after which the balls will 
come to rest, unless momentum carries them further. On the 
other hand, when a piece of ice is brought near the temperature 
of the pith tt will be reduced, and it will condense the vapour 
and be drawn towards the ice. 

The reason why Mr. Crookes did not obtain the same results 
with a less perfect vacuum was because he had then too large a 
proportion of air or non-condensing gas mixed with the vapour, 
which also was not in a state of saturation, In the experiments 
the condensable vapour was that of mercury, or something which 
required a still higher temperature, and it was necessary that the 
vacuum should be very perfect for such vapour to be anything 
like pure and ine saturated condition. As soon, however, as 
this state of perfection was reached, then the effects were more 
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MEE the GLK case of water. This agrees 
with the ; for, as previously shown, the effect 

of mercury would for the same quantity of heat be three times 

as great as that of water; and besides this, the ect state of 

the vacuum would allow the pith (or whatever bell might 

be) to move much more freely than when in the vapour of water 


at a considerable tension, 

Of course the reasoning is not confined to mercury and water ; 
any gas which is condensed or absorbed by the when cold 
in greater quantities than when warn. would gv te same 

ts; and as this property appears to belong to all gases, it is 
only a question of bringing the vacuum to the right degree of 
tension. 

There was one fact connected with Mr. Crookes’ experiments 
which, independently of the previous considerations, leads me to 
the conclusion that the 1esult was due to the heating of the pith, 
and was not a direct result of the radiated heat 

In one of the experiments exhilxted at the Soirée of the R 
Sodety;, a candle ae DAC Hose to a. fask containing a 
of pith sus ed from the middle; at first the only thing to 
BoHos wis the pith was oscillatmg considerably under the 
action of the candle; each end of the bar alternately approached 
and receded, showing that the candle exercised an influence 
similar to that which might have been exercised by the tormon of 
the thread had this been stiff. After a few miautes observation, 


however, it became evident that the oscillations continued instead , 


of gradually diminishing, as one naturally expected them to do; 


, bar passed the which it seemed quieter for a little, 
` though the‘ again increased untl it again passed the 
light. 


The explanation given is that, owing to the slowness with 
which the pith takes in and gives out heat, its ends will on the 
whole be hotte while receding from than while approaching the 
candle, and hence the foice, as & mean, will be greater on that 
end which 1s receding, and there will be a contmual oscillation. 

Since writing the above paper, it hes occurred to me that, 
according to the kinetic theory, a somewhat similer effect to that 
of evaporation must result whenever heat is communicated from 
a hot surface to gas. 

The particles which impinge on the surface will rebound with 
agreater velocily than that which they approached, and conse- 
quently the effect of the blow must be greater than ıt would have 
-been had the surface been of the seme temperature as the 

And in the same way whenever heat is communicated from a 
gas to a surface the force on the smface will be less than it 
otherwise would be, for the particles will rebound with a less 


velocity than that at which they 
It ıs then shown mathemat , that for every English unit 


~ , of heat communicated to’ steam at e temperature of 60°, the re- 
ing for one: 


action on the surface is equivalent to gm 
second ; and in the same way for air the force is equivalent to 
‘55 1b, It is also pointed out that since the diffusion of heat 
within a gus us inversely proportional to its density, the amount of 
heat comm gris ine si faceto ens gasis fode- 
pendent of the density of the gas, and hence, that the reaction 
on the pith in Mr. Crookes’ experiments would remain constant 
asthe vacuum improved, while the coun ing forces would 
diminish and leave the balls mare free to move. It, ts therefore 
assumed that the results obtained in those experiments might have 
been at least in part due to such forces. 


Linnean Society, June 19.—Dr. G. J. Allman, F.R. S., presi- 
dent, in tHe chair.—Mr. D. Han , treasurer, exhibited branches 
of olive giown 1n the alr at C , some bearing flowers, 
others nearly ripe fruit ; also a of Rheum eficinale 
Ball, now grown in this country for the frat time, the source of 
the true Turkey rhubarb, and pomted ont the charac- 
tors in which it differs from other ieda of the genus.—Dr, 
Hooker made a communication on the subject of some India 
Garcistas to the effect :—(1) That the G. sadica Chois, (seerpurea 
Roxb.), had been eer in a wrong section in Andeison'sreview 
of the genus in the 


Hanley, which 
proposes that the name of G. 
(3) That the G. órepirosirıs of Scheffer is identical with G~ 
eungentafo'ta of Wallich. (4) That the name of G. ovalifolia 
Hook. f., must give place to the previously published G. ovali- 
felta of Oliver's ^' Flora of Tropical Africa; " and the Indian 


and indeed the whole Kanoo, by its predominance of 





‘which exhibit sands belon 


plant must take the name of sgecata, it being 2 form of Yantho. 
chymeus 35x W. et A.—Prof, Thiselton Dyer exhibited a 
ung oek-plant with three cotyledons, which had been sent to 


by Mr. Cross, of Chester ; also a pitcher-like development 
of a leaf of the cammun cabbage, from ing, Sussex, sent by 
Mi. H. C. Watson to the Kew Museom—Mr. A. W. Bennett 


exhibited dra of the stigma, and pollen-grain of 
Pringles Beales uid Hook. f, descnbing ila remarkable 
manner in which the pollen of Pringles differs from that of other 


nearly allied Crucifers, being fuuch smaller and y spheri- 
cal, instead of eJlrptical with three furrows, he considered 
a confirmation of Dr, Hookers on that we have 
here a wind-fertilised species of a family ily self-fertilised, 


in favour af 
the theory of ''independent centres of creation.” Grisebach, 
relying chiefiy on an observation of Burchell’s, makes the Orange 
nyver the boundary between the Cape and Kalahari provinces, a 
boundary whıch Mr. Bolns shows, to be untenable, at leagt in 
certain portions, Grisebach unites the Kanoo flora with that of 
the Cape province; while Mr. Bolus doubts whéther it does not 
differ more from this than from the Kalahari. The R 3 

ubby 


Compositze, seems to inchne more to the desert type of plants 
than to the richer Cape flora, —The follo pepers were then 
read, vix. :~-On tho resemblances between the bones of typical 
Irving 1c piles and the bones of other aximals, by Harry G. Seeley. 
—On the Auxemmez, a new tribe of by J. Miers, 
—A revision of the sub-order Mimose, by G. Bentham, D.— 
On some fungi collected by Dr. S. Kurs in Yomah, Pegu, hy F; 
Currey.—Notes on the letters from Danish and Norw natu- 
ralists contained in the Linnean correspondence, by Prof. J. C. 
Schiodte, of Copenhagen. * 
Geological Society, June 10,—John Evans, F.R.S. - 
sident, m the chair.—The following communications were Ew 
—On the occurrence of Thanet-beds and a crag at Sudbury, 
Suffolk, by William Whitaker. After referring to some passages 
in papers by Mr. Prestwich, in which the probable exutence of 
Thanet-beds in North Enex is mentioned, the author described 
certam sections near Balingdon, on the right bank of the Stour, 
h to this series. The crag-beds 
described by the anthor are found on the left bank of the Steur, 
m Suffolk, and consist of ferruginous dak reddish-brown sand, 
with layers of ironstone, htly false-bedded, with here and 
there light-colowed grit with roken shells. —Notes on the phe- 
nomena of the Period in the Isle of Portland and 
around Weymouth, by Joseph Prestwich, F.R.S. Commencin 
with the oldest dnft-beds, the author showed that the remains 
one, formerly more extenzive, had been found in the Isle of 
Portland at a height of ft. above the sea ; that it contamed 
the remains of the antiguns, 
that he found in this bed a number of 


over by the Portland and Pur. 
beck beds ; for the pebbles are derived from beds which are only 
in nix to the north af the Weymouth district, and at a distance 
of ht to ten mies from Port 

must have taken place before the elevation of the north af 
Portland, and when the slope from the Bull to the Ridgeway was 


ty 

living in the Bntsh C. This beach con- 
tains pebbles of the Devonshire and Cornwall rocks, The raised 
beach Mr. Prestwich found to abut agunst an old cliff that had 
been swamped at a later geological period by a land-wash, which 
had levelled it and the old sea-land with the adjacent land- 
surface. The mass which had thus swamped the and burled 
the beach consisted of loam and aagular dris, the latter being 
in larger proportion at top. In the oam he found several species 
of land and fresh-water shells and fragments of bones. The 
angular. arar consisted. of p of the local rocks, ‘together 

a number of specimens, w by their brganiç remains wete 


NATURE 


177 





Fuly 2, 1874 | 
shown to belong to the Middle Purbecks a of the series 
not now a in Portland. A similar bed, but much thicker, 


as then descri at Chemlton, in the north Ea SAN 1t 
1s there 60 ft. thick, and contains large blocks of Portland stone 
and Portland chert, the greater numbewof which are in the upper 
t of the deposit, which 1s here on the sea-level, and 400 ft. 
[ower than the Portland escarpment which rises above it. This 
lam and angular dri: the author was to atimbute to 
a tempo submergence of the lant to a depth exceed ion 
height of ortland anid by which the land as it 
Frese, end its Kari carded down to Gis lowest levels, With tho 
remains of its land-animals and land and fresh-water shells, 
which latter, where protected by large masses of loam and sud- 
denly entombed, have been preserved uninjured. To this de- 
posit, which is common over the rused beaches on the south 
coast, the author p roposed to apply Uhe term ene wish.” The 
peper concluded wii short notice of the diift-beds formed 
subsequently to the denudation NA the he Weymouth district, 
and therefore never on the high-level Portland dnft.— 
On the character of the digmantferous rock don du 


N. Story Maskelyne, F.R.S., Keeper, 
Vis Amita, le tho Mineralogical "here A British 
Museum. In this paper the authors show coffe cem ae 
ments made by 


en i ine rogi o du ey DA in Me were od ee 


various dips and from different Lx ise Jer down to 180 ft. in 
the case of one mass from opje. Their characters 
a A The rock consisis of a soft 
2nd somewhat pulverulent ground-mass, composed of a mineral 
(soapy to the touch) of a light yellowish colour in the upper, and 
of an olwe-green;to bluish grey co colour in the lower parts of the 
excavations. Interspersed ın the mass aro fragments of more or 
less altered shale, and a micaceous-looking mineral of the vermi- 
culte group, which sometimes becomes an important constituent 
of the rock, which also contains night green crystals of a ferru- 
ginous enstatite (bronzite), and sometimes a horn-blendic mineral 
closely resembl te. A buff bronzite occurs in 
larger ments the green form of the mmeral ; and in the 

of Du Toi's pan an altered diallage is present. Opalme 
mica, in the form of hyahte or of hornstone, is dumeminated 
through the greater part of the rock-masses, and they auc every- 


where by calcite. The analyses of the component 
minerals (given in detail in the paper) show that this once igneous 
rock isa bronzte rock converted mto a hydrated magnesium 


the chemical characters of a hydrated bronzite, 
except meetin te remains of crystals have resisted metamorphism. 
in the absence of olivine and the small amount of eugitic 
mineral, it might be compmed with the well-knófrn Lherzohe 
rock. ‘The diamonds are sid to occur most plentifully, or 
almost exclusively, in the nesghbourhood of dykes of diorite 
which intersect the hydrated rock, or occur between ıt and the 
honzontal strata through which the igneous rocks have been pro~ 
jected. The authors compere the characters of the diamonds 
found in different positions, and came to the conclusion that their 
source 1s not very remote from that in which they are now found. 
The mineral above-mentioned as resembling vermiculite is de- 
scnbed by the authors as a new spene utres name of 
Vaalite.—Note on a modified form of Dinosaurian 1hum, oe 
uted scapula, indicative of & new us, Or of anew 
dep of senile, by J. W. Hulke, FRS The autho re-ex- 
amines Mantel’s “Scapula of an unknown rep = Owen’s 
“Scapula of Megalosaurus?” and adduces rein io consider- 
ing it to be a modified Dmosaunan uinm. He describes two 
new examples of the bone in Dr. Wilkins's collection, contrasts 
them with undoubted scapule of sundry Dinosaurs and existmg 
reptiles, and proves their eesential ence with the ilia 
of known Dinosaura.—Note on a reptilian tibie and humerus 
(probably of opaca from the Wealden formation in the 
ae ok MIEG yj. W Lalke, Y. .S. In this communication 
the author describes two seurien limb-bones, remarkable for the 
great expansion of their articnlar ends, and the shortness and 
smallness of their shaft. The features of the tibia are more like 
those of the tibia of Zyleorawrus than of any other Dinosaur. 
This resemblance, the suitability of the humerus to the very 
massive articular end of the Ilyleosaurian scapula, dispose the 
author to refer the bones to this saurian. 


Royal Horticultural Society, Jung 17. — Scientific Commit- 
tee. — Dr. J. D. Hooker, T.B., P.R S, in the chair. —Specimens 
of Puccinia mafvacerrnm (the : bollyhóck diseuse) were exhibited 


from Mr. Fish. —Dr. Masters showed 2 large slab of the wood of 
the Enane (Querens Atimerlis).—Myr. Worthington Smith exhi- 
bited a woodcut block of ebony which he pronounced nearly as 
dh box, but objectionable on account of its dark colour.— 
showed floweis of a scarlet Pelargonium raised by 
nie in w the tent. He had 
obtained this ho ty by continuous 
breeding and selection from a vanety originally manifesting it m 
a smaller 

General .—W. A. Lindsay, secretary, in the chair.— 
Prof. Thiselton Dyer commented on the interes series. of 
lHes exhibited by Mr. Barr, which illustiated four distinct geo- 
grephièsl races all belon ina wide sense to the mme species. 

m bulbifersm. L. bulbiferum proper was wild m Ausina 
and Sweden; JZ. croceus in France, Switzerland, and North 
Italy; Z. davwricum in Sibena, L thun anum in Japan 
It could not be doubted that these wereall derived 
common parentage, and had been gradually differentiated as they 

in different directions and became Isolated.—He also 
described the coffee blight of Ceylon and South India (Z7ewrr/eia 
vastatrix), A dried bush exhibi the effects of the disease 
was shown on the table«—Dr. Hooker illustrated in some detail 
the light which the theory of a common paren threw on the 
hical distribution of closely alhed species, varieties, o1 
He pointed out as y striking cases the cedars 
and the 5-leaved pines. to the Zemea it could not be 
doubted it was & most serious enemy for the planters to 
contend with. He thought, however, that there was some h 
that particular kinds of coffee might be found to be less liable to 
its attacks than others, and at Kew he had been making great 
efforts to procure and raise from seed the remarkably laige- 
seeded West African kind with a vitw to its transmission to 
Ceylon. 

Anthropological Institute, June 23 —Prof. Dusk, F.R.S, 
president, in the chair.—Mr. Robert Dunn read & paper On 
ethnic psychology. The author dwelt on the impoitance of 
carefully studying the cerebral organisation of the typical races 
as the only way of elucidating the psychological differences which 
exit among them. Notwithstanding the labours of Gratiolet 
m that field of inquiry, a vast deal remained to be done. Tho 
author's convictions rested on the postulate that the brain is the 
instrument of the mud, and the consequent corollary was that 
the distinguishing ical differences exis between vaiious 
peoples depend E Eily, 1f not altogether, on the structural differ- 
ences of their brains.—A paper, by Mr. Rooke Pennington, was 
read, On the relative cremation and contracted bunal in 
Derbyshire in the N Neolithic mee Bronze ages. The object of the 
paper was to show that the impiession that stone implements and 
contracted burial, bronre imple ents and cremation, are usually 
associated is quite erroneous as tested by the results of barrow- 
opening in the Peak of Derbyshire. The icscarches of Messrs. 
Bateman end Carrington on being tabulated proved that. Of 
'' finds? containing stone implements, 65 per cent. were cases of 
contracted burial, 34 per cent. were buint. In thc Bronze, 58 
per cent. were contracted, 38 per cent, were burnt. It wes clear 
that those who depoaited stone implements in the graves of the 
dead, and those who placed there articles of bronze, shared 
pretty equally the differences of custom im the interment 
of fhe body: so that out of 150 contracted entombments, 

o cent. were accompanied by stone only, I2 per cent. 
[as ronze]; and out of burnt cases, 46 per cent. affoided 
stone only, I4 per cent. bronze. The conclusion was fully borne 
out by examination of the contents of each tumulus Severnl 
instances wero glven as sho that the Neolithic and Bronze 
peoples alike used both modes of bunaL—A paper, by Miss A. 

Buckland, was read, On mythological birds ethnolagically 
considered. The chief object of the author was to prove that 
in tracing the bird- to their valuable cthno- 

ical results might be obtained, and a clue affordtd to the 
ions of man in Prehistoric times.— The president took tho 
opportunity on this, the last ordinary meeting of the session, of 
announcmg that the appeal of Council to the body of membeis 
at the anniversary had been so successíul that the Institute was 
now out of debt. 


Geologists’ Association, June 5.— Henry Woodward, 
F RS., prendent, in the chur.—On the lower cretaceous beds 
of Folkestone, by F. G. H. Price, F.G.S. The town of Folke- 
stone 1s situated upon the Folkestone Beds of the Upper Neo- 
comian. These the author divides into four lithological groups, 
commencing with a sandy bed, which contains many phosphatic 


178 


nodules, and which he considers to form the true division be- 
tween the Folkestone and underlying Sandgate beds. The 

Ja sulcafa bed, an impoitant fossiliferous zone, lies at 
, the base of the latter. The general character of these Folke- 
atone beds is thitiof ee Ta sind ee by seams of 
coarse calcareous sandstone. Masses of 


Er uartx, giauconit 
our feet of loose 
nodules; and then occurs a seam i 
two lines of phosphatic nodules) Jargel aes see mih Am. 
interrupius, and other fossils in the fn 


The beds of the lower gault, which follow, are 

very dark in colour, and more or less off by 
lines of nodules marking certain zones of life. thickness 
of this sub-formation is about 28ft From the marl or 
upper gault it is separated by a nodule or passage of much 


of lime 
of Morden, Camb., by H Goons Foden, BGS. 

Entomolo herded une 1.—Sir deed 
president, in the chair Lachinn cal "i 
Pree kite Ant (Conine my Teee bred -at sd 
sample of the wood of the tree Ping Aormma nnianss) 
that produces the gum-cqpal of Zanziber.—Mr. Stainton read a 
letter he had recetved from the Rev. P. H. Newnhan, of Stone- 


j 
j 
H 
; 
aaa 
di 
jj 


Stel in a public park -at 
the larvee of native such as C. 
Monohanverus dentator, AA AAI me healthy condition, 
whilst the native trees were not perceptibly affected. He was 
inclmed to believe that the insects attacked healthy trees, but 
Mr. McLachlan stated that, according to the obscrvations of 
most European entomologists, the European species of Longl- 
corns did not attack living wood in a perfectly heathy date 
i & paper On new 
us of diurnal Lepidoptera in the collection of Mr. Druce.— 
oe Ace Purus end Quite. ath Auction 
Pornopa, Anthracias, Pyria, and Stil&um, with 
d casio Chenu on Nee Ce Rad A 
tralis, 


Paris 


Academy of Sciences, June 22. —M. Bertrand in the chair. 
—M. Dumas stated, in the name of the Phwlerera Commission, 
that after the theoretical researches of the Comrmsaion this bod 
pe perit aeg ractical study of the subject in thé field, 
Agricultural police been appointed for the preservation of 
those parts of France not yet mvaded by the scourge.— The 
following papers were iesd :--Resesrches on soluton, by M. 


Berthelot; & continuation of thermo-chemical in ations, — 
Presentation of some ens of photograph ed with 
ana for the Japanese ion, by M. J. 
Janssen.e The photogra were of the sun taken 


structed of flint and crown glass in achromatic combination. —A 
mechanical note was nya M. R. Clausius, entitled '*On 
a special case of the eory of the collision of bodies, 


wih consideration B übc atomic vibes iat T M. A. Ledieu.— 
Communication on the bitter lakes of the of Sarh DT 
M. Ferdinand de Lesseps. The author exhibited a block 

cut out from, the salt bank still existing in the centre of the great 
bann. This bank is calcnlated to have contained 970,000,000,000 
kilogrms. of salt, and has now dimotved away to the extent of 
4, smce the admission of the wat&r af the canal, The superficial 


area of the silt bank is about 66,000,000 square metres, end it | Booxs Recurren 
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is composed of horizontal leyers varying in thickness from 5 to 
25 centims. The bank is believed to bove been formed by the 
evaporation of Red Sea water poured into the lake basin during 
successive inundations ; the amount of Red Ses water evapo- 
rated is about 21,000,000,000 cubic metres The lake basin 
contains 2,000,000,000 cubic metres of water, giving an 
eS 209,000,000 cubic ce Twenty years ago rain 
ever fell in the isthmus, but now tiles are ob to 
sent France to roof the houses there. 


Misi Soi of the practicability of a great basin in 

the interior of Algeria, A valuable table of numerical results 

accompanied the communication. ical to phy of the 
. Ch. to 


M. 


contains & solid residue of about 40 kilogrms. per metre, 
the canal water in some parts, 75 and never 
falls below 65 This fact 1s the solution 
of the great selt before referred to. At Port Sald the 


Among a number of rolled flints from the 
Nesle and Aisne between Ciry-Sermoise and Chasem 
forme number af stems which he connderi to 

er named.—On systems of quadratic forms, 
ordan.—M. G. Darboux made an addition to his note read on 
poi On fmcton in the collision of bodies. —Hydrographic 
map of Algeria, by M.. E. Mourez Phenomenon of 
Yfümac Creek coast), by M. J. 
rea anthracene 
ind ther hrárdes by Me P. eher. Chiorobrmaes of propr 


opyl-glycol, M. E. Reboul Only one 

disoromde of pepe M Ld m o T present 

tme, tit CHBr- C EG EE e an UE The author 
makes 


now ndr CHCl ; 
(normal), CH Teis C, “CH Ẹ ,-CHClBr and 


CH,—CHBr—CH,CL 


ir 
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THE COMET 
those pho are familiar with the triumphs which 


Oo 
T that most wonderful of modern instruments of i 
research—the spectroscope—has achieved, the short time 
' nature of tbe vapour would be determined for us by the 
| spectroscope. Thanks to the labours of Donati, Hug- 


during which it has been at work will be most forcibly 
recalled by a reference to the circumstance that the 
comet which is now, astionomically speaking, a magni- 
ficent object in the northern sky, is the first one of any 
considerable biilliancy which has shown itself since the 
spectroscope has been adapted to the telescope. 

The truly splendid comets which delighted us dur- 
ing the autumn of 1858, and for a brief space in 
the summer of 1861, made their appearance, in fact, 
during what we may term the pre-spectroscopic age; 
for, however little to the credit of modern science 
it might have been that the spectroscope was no 
employed in their investgation, the fact remains that 
they were allowed to pass away mere telescopic ob- 
jects, and that two opportunities were thus lost such as, 
perhaps, may not offer themselves again to the present 
generation of men. 

I propose, in the present paper, to state some points 
of inquiry regarding comets in which the spectroscope 
may help us, with a view of showing how much 
closer is our grip of celestial phenomena when physical 
astronomy, in its widest sense, is superadded to the 
older astronomy, and to indicate the numerous gains 
to knowledge which may be hoped for if adequate tele- 
scopes, properly armed with spectioscopes, are employed 
both here and in the southern hemisphere upon the 
present visitor. 

Omitting all icference to the paths of comets 
round the sun, with which mechanical astronomy has 
to do, there are perhaps but few points in which the 
spectroscope cannot help us; somewhat ortunately 
however, there is one in which it appears powerless, an 
that precisely one of the greatest difficulty ın cometary 
theory. I allude to the apparent sweep of the tail round 
the sun when the comet is at its perihelion point, which 
has suggested to Faye a theory of a repulsive force due 
to solar heat, and which perhaps is one of the most 
mysterious phenomena which we witness in the skies, 
Leaving this aside, however, there are many questions 
relating to what Sir John Herschel terms their “ inte- 
rior economy,” in which, undoubtedly, the guesses of tele- 
scopic observers may be turned into hard, detailed fact. 

Let us briefly refer to some of these points. 

Generally speaking, as a comet approaches the sun it 
gets bnghter and ita tal lengthens, whether the nucleus 
is intensely stellar, as in the present case, or not ; in some 
cases a violent action may be observed ; azgret/es, or jets, 
make ther appearance; and the nucleus, or head, is sur- 
rounded, or partly surrounded, by envelopes or shells, 
very obvious and with marked boundaries, and these are 
visible in some cas@s at the commencement of the tal, 

Now, of course, if any or all of these luminous pheno- 
mena were due to the reflection of sunlight by masses of 
whatever kind not luminous in themselves, then the spec- 
trum would be the samelrom all, digering only in intensity, 
and the spectrum would be the true solar spectrum if there 
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were light enough, and a dim continuous spectrum if the 
part of the comet under examination were dim. 

If, on the other hand, the masses were self-luminous 
and consisted of vapours not too dense, then we should 
get a characteristic spectrum proving first the existence 
of vapours driven into incandescence ; and secondly, if 
the observations went far enough, the precise quality or 


gins, Secchi, Wolf, Rayet, Vogel, and others, the brightest 
portions of the comets which have appeared since 1864 
have been examined with the undoubted result that they 
consist, in part atleast, of not very dense incandescent 
vapour. I say in part, because in some cases the con- 
tinnous spectrum, which may denote dense vapours, or 
perhaps vapours of relatively greater molecular complica- 
tion, or again even glowing solid substances, has been so 
strong as almost entirely to mask the bright lines or 
bands by means of which the presence of the rarer or 
simpler vapours is determined. 

Nor is this all, Not only have lines been seen, but their 
positions have been determined with some degree of 
accuracy, although it must be pointed ont that the 
opinions of authorities do not cojncide as to the actual 
materials indicated or as to the interpretation to be put 
upon the observations. This is not to be wondered at, 
considering the amazing delicacy of the research and 
the few opportunities there have yet been of making per- 
fectly satisfactory determinations. 

The most searching criticism of the results hitherto 
obtained appeared some little time ago in Poggendorf’s 
Annalen from the pen of Dr. Vogel (NATURE, vol 
ir p. 193) and it will be well to briefly glance at 
some points which result from his inquiry. Donati, in 
the first observations of this nature made in 1864, deter- 
mined the existence of three bright bands, but made no 
attempt to determine the substance from which the light 
proceeded. Huggins in 1866 made the first attempt in 
this direction, and came to the conclusion that, like the 
nebule, the comets might be composed of nitrogen, as in 
the spectrum of the comet visible in that year there was 
a single line which nearly, if not quite, coincided with one 
of the brightest lines .of that element. In 1868, how- 
ever, the idea of nitrogen comets was abolished, as the 
idea of nitrogen nebulae has been since; and the three 
bards, which were again observed in the comets visible 
in that year, were found to coincide with those of olefiant 
gas. Hence it was suggested by Huggins that they con- 
sisted of carbon vapour. He writes :—“ The great fixity 
of carbon seems indeed to raise some difficulty in the way 
of accepting the apparently obvious inference of these 
prismatic observations. Some comets have approached 
the sun sufficiently near to acquire a temperatuse high 
enough to convert carbon into vapour. Indeed, for these 
comets a body of great fixity seems to be necessary. . . 
If the substance of the comet be taken to be pure carbon, 
it would appear that the nucleus had been condensed 
from the gaseous state in which it existed at some former 
period. . If we were to conceive the comet to 
consist of a compound of carbon and hydrogen : 
other difficulties would arise in connection with the de- 
composition we must then suppose to take place . . .” 

It is clear that Mr, Huggins’ opimon is that a comet 
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consists -of carbon; that the’ vapour is -carbon vapour 

driven into mcandescence by a temperature high enough 

to volatilise carbon, and not the vapour of a volatile 
_ hydrócarbon, 


Such is not M. Vogel’s view, and I confess it is not 


. mine After giving details of the observations of the nine 


D 


comets examined bétween 1864 and 1871,'M. Vogel thus 
analyses them :— 


“ Of these nine comets, there is only one (1870) for which 
-we have no observations as td the position of the bright 
bands, Of the remaining eight, the spectra of five (1, 2, 
4,7, and 9) have shown ro ement with the hydrocarbon 
spectrum. As regards the Comet JI. 1867 the supposition 
is offered that its spectrum was similar to the spectrum 
named; as to Encke’s Comet ITI. 1871, it remams un- 
certain in which class it is to be reckoned is Lae 
observations being at variance with those of You 
2 There remains only the Comet II. E 

ich Huggins’ and Secchi’s observations assert a pro 
bility of coincidence of the lines in its spectrum with 
those in the spectra of volatile hydrocarbons. 

“Tt thus appears a somewhat questionable view, that 
the comets consist of such matter; and we should, I 
think, content ourselves with the deduction that a portion 
of A t emitted by the comet is its own lig t, and 

vie is from glowing gas." 

T then, the whole question of the trüe materia] 
of which that part of the comet consists, the spectrum of 
which has been already observed, must be acknowledged 
as being still sd judice: and this is a matter of the first 
order of importance, on which the present comet may 
throw much light. s 

Bat one of the most hopeful points is this: the comets 
up to the present time have been either so small or so 
distant that the record of aigrettes or envelopes on the 
spectrum has not been determined; nay, the comets 
might have been deprived of those appendages, hence 
the statement concerning the spectrum is a very general 
one ; there has been no sufficient opportunity of localising 
the spectrum-giving region or regions. 

What a glorious harvest will be reaped should the jets 


i appear as decided as in the comet of 1861, or in Halley’s 


comet at its return in 1835; “jets, as it were, of flame, or 
rather of luminous smoke, like a gas fan-light,” which, as 
described by Sir John Herschel, “ varied from day to day 
as if waving backwards and forwards, as if they were 
thrown out of particular parts of the internal nucleus or 
kernel, which shifted round, or to and fro, by their rgcoil, 
like a squib not held fast.” 

Or again, suppose the system of concentric envelopes i ig 
developed to the same extent as in Donati’s comet, in 
w hich the action at al! points of the nucleus, to follow ‘Sir 
John Herschel’s reasoning, was probably more general, a 

result due to a more uniform chemical constitution. 

Hence the comet may leave us a rich inheritance in the 
shape of “ spectrum of jets,” or “ spectrum of envelopes ;? 
_and from what I have already seen dimly (for such observa- 
“tions are beyond my instrumental power), the former is the 
more probable, and in the nucleus we may have the equiva- 
lent of the sun, or the carbon pole of an electric lamp, with a 
continuous spectrum, and in the jets phenomena identical 
with those "presented by solar storms, or the electric arc, 
_that is, lines of various lengths indicating various vapours, 
Shooting out or extending to various distances according 
to their volatilities, or vapour densities. 


Weseem, indeed, to have gota true physical approxima- 
tion to this state of things in the comet of 1868, for Mr. 
Huggins observed that while some of the lines thinned 
out as one secs them de in the ordinary spark by using a 
lens, quite independently of the general visibility of the 
vapour, others did not so thin out, but tetained their 
breadth till they disappehred altogether. 

The extent to which this action will go on will dbviously 


depend upon two things, first the temperature and secondly 


the materials af the comet ; and this raises an important 
question, which perhaps is easier of solution than the 
determination of the materials ejected, should that phe: 
nomenon be spectroscopically recognisable, 

I have already communicated to NATURE the fact that 
to me the continuous spectrum of the nucleus appears 
deficient in blue rays, The effect of this upon the colour 
of the nucleus would be to give it a yellowish tage like 
that of a candle flame, and for the same reason. . 

Dr. Vogel, in the paper to which I have already referred, 
deals with this question of colour, stating that :— 
^ © Dr. Zenkerarnves at the conclusion that there must 
be water-vapour in tbe comets ; since they have, according 
to Schmidt, a yellowish-red colour the sun's rays, 
when they pass through a Sonsideratile thickness of ` 
aqueous vapour, are coloured thus. But apart from the 
oe that sunlight has a yellowish-red colour 

through other vapours as well as aqueous, I 
would remark that we must take the proper light of the 
comet, which appears from spectral analytic observations 
to be generally more intense than the reflected light, as 
determining its colour. According to the observations 
made, we shouts expect that the comet is, on the whole, 
of greenish or greenish-blue colour, since all the 
consist, as we have seen, of two or three bands of light, 
z which one 1s in the yellow, the second and brightest in 

orte and the weakest in the beginning of the blue. 
(generally very faint) continuous spectrum, only the 
lord pouce green, and commencement of blue 
—is visib. The entire image, therefore, even where the 
weak continuous spectrum appears, will seem of greenish 
colour. Celour-data have Been furnished by other ob- 
servers besides Schmidt ; and the head of the Comet 1811, 
eg. had, according to Herschel,a greenish or bluish 
colour ;. the nucleus was slightly red, The colour of 
Halley's comet, at its return in 1825, was a bluish- 
(Struve). Winnecke says of the comet of 1862," The 
colour of the neck appears to me yellowish ; the coma 
has bluish light." " 

It will be seen that these remarks are quite in accordance 
with the suggestion. Dr. Zenker attributes to absorption 
the effect which I ascribe to defective radiation, and if it 
should be determined that the spectrum of the nucleus 
is truly deficient in blue rays, then a great point will be 
gained, for ss temiperature must be low. 

Angst@m, whose death the world of science is now de- 
ploring, lived to say that he conceded that different mole- 
cular arrangements of the same element might give us 
different spectra ; and Roscoe and Schuster have recently 
placed beyond all doubt that, besides the well-known 
high temperature spectra of sodium and potassium, there 
are other spectra appertaining to the vapour of these 
elements at a lower temperature. — , 

Now these spectra are chasselled-space spectra, that is 
similar in character to the spectrum which has already 
been observed in the case of comets ;.and if such spectra 
be obtained for all elements (and I have already-added to 
the list), if a comet be a body at a low temperature, it ig 
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such spectra as these that we shall see, and not line spectra, 
Further, in the case of compounds in which the mole- 
cules which give us these new spectra enter into combina- 
tion, we may possibly dissociatethem and observe their 
spectra at a much lower temperature than we can drive 
the higher fnolecular arrangement of the solid into vapour, 

Such considerations as these derive additional interest 
and importance from the beautiful researches of Schia- 
parelli, which connect comets with meteorites. 

Modern science acknowledges that comets are indi- 
vidual members of meteor swarms—not that meteors are 
comets’ tails, as some think; this idea is, one may say, 
impossible to reconcile with facts—that one difference 
at any rate between a comet and a meteor is that 
one is self-luminous, the other is not till it arrives within 
the limits of our atmosphere. If this be acknowl.dged, 
then®o what is this difference to be ascribed? A possible 
cause is certainly a difference of chemical constitution— 
a difference between materials incandescent at a high tem- 
perature and materials incandescent at alow one. Itis not 
necessary to stop to inquire how this temperature has 
been arrived at, but it 1s important to show that the ques- 
tion of temperature is one of the very first points to be 
attended to by those who can bring sufficiently powerful 
instruments to bear upon the present comet, and that the 
question of its actual chemical constitution is bound up 
with it. 

But whatever be the temperature of the head there is 
another point which must not be lost sight of Sir John 
Herschel wiites concerning Halley's comet : “ The bright 
smoke of the jets, however, never secm to be able to get 
far out towards the sun, but always to be driven back and 
forced into the tail,asif by the action of a violent wind 

* rolling against them—always from the sun—so as to make 
it clear that this tail is neither more nor less than the ac- 
cumulation of this sort of luminous vapour, darted off in 
the first instance towards the sun, as if it were something 
raised up, and as 1t were exploded by the eun’s heat, out 
of the kernel, and then mmmediately and forcibly turned 
back and repelled from the sun.” Here we have the 
question raised not only whether the envelopes consist of 
different materials, but whether the tail is not entirely or in 
part seif-Iuminous : the present comet may show that this 
point is not so satisfactorily settled as ıtıs supposed to be 
in favour of reflected light. 

Such then are briefly some of the questions at issue. 
Itisto be hoped that our beautiful visitor will answer 
some of them for us, and that when it leaves our northern 
skies the work may be carried on in the southern hemi- 
sphere. J. NORMAN LOCKYER 





THE CHANNEL TUNNEL 

E fear there are still many who fau to see that any 

good can come of scientific research unless it has 

some well-defined “ utilitarian” object in view. Even in 
this and in other countries that are in the van of civilisa- 
tion and in which education is comparatively wide-spread, 
the majority of mankind can appreciate a benefit only 
when it takes a concrete and tangible form. That love 
of knowledge for its own sake, that noble inquisitiveness 
which has been so fruitful in results during the last two 
hundred years, even*yet belongs to comparatively few, 
who are still regarded by the many with & kind of im- 


patient pity as mere unpractical hobby-rider& Still the 
people who talk in this way are proud enough of the 
glory which their great men have shed upon their country, 
and would not willingly, we believe, part with it for money 
were this possible ; and indeed how would this country 
appear among the nations were she deprived of the 
inestimable inheritance which her great sons have 
bequeathed to her in every department of intellectual 
activity? Happily, however, the race of those who decry 
single-eyed scientific research is getting sensibly smaller ; 
and we firmly believe that as education improves and 
as higher education spreads, carrying with it the rcsults 
of this same scientific research, it will disappear. 

Stull, a little consideration might show those who arc 
ever ready to cry " what's the good?” that since all so- 
called “practical” schemes are concerned cither with man’s 
own body or with the surrounding universe, an essential 
part of the basis of any scheme is a thorough knowledge of 
the material on which it is proposed to work. Such a know- 
ledge it has over and over again been shown is only to be 
attained by abstract scientific research, by investigation 
conducted as if the only end in view were a thorough 
knowledge of the subject in hand in all its scientific 
aspects and relations, Many instances could be given, 
and indeed are every day occurring, of the highest 
practical results unwittingly following from such investi- 
gations ; and to the sceptic we could not recommend a 
better example of how indispensable is thorough scien- 
tific research as a basis for the useful arts than the 
results of the investigation into the geology of the Chan- 
nel which Mr. Prestwich (the newly elected Oxford 
Professor of Geology) presented to the Institution. of 
Civil Engineers last December, and which, with the sub- 
sequent discussion and maps, has just been published in 
a separate form. This study of the strata which underlie 
the Channel, and which seems to us an almost perfect 
example of close and careful reasoning on physical facts, 
is now brought forward to enlighten the projectors of a 
tunnel between England and France as to the nature of 
the material with which they will have to work; but Mr. 
Prestwich distinctly states that the various formations 
are considered “irrespective of their relative merits in 
any other than a geological point of view.” 

Mr. Prestwich’s plan is to discuss carefully all the strata 
whicn underlie the Channel, from the London clay down 
to the Paleozoic series, exhibiting distinctly their Ltho- 
logical characters, dimensions, range, and probable depth, 
and from these data deducing his conclusions as to the 
suitability of each formation for being pierced by a tunnel. 
The investigations of himself and others on which Mr. 
Prestwich’s paper is founded were mostly undertaken from 
no practical point of view, and before a Channel tunnel 
was thought of. Mr. Prestwich, many wil be glad to 
think—gi1ateful, we hope, at the same time for this very 
practical result of pure scientific research—concludes 
that from a geological point of view it is quite practicable 
to construct a tunnel underneath the Channel, although 
to do so with safety it will be necessary to go very deep 
down. But an excellent idea of the results of the investi- 
gation will be obtained from the following clear summary 
with which Mr. Prestwich's paper concludes :— 


* In the London clay there exists a perfectly impermeable 
bed of sufficient thickness, but nowhere between the two 
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countries, except ESRB at points where the distance 
presents apparently insu e difficulties. The lower 
chalk or chalk afk a comparatively impermeable 
deposit, also of sufficient dimensions : but from its having 
a calcareous base, and from the Porabi y o fissures, 
with the absence of a protecting overlie, it great un- 
certainty. In the gault there is another impermeable 
stratum, but of dimensions too small. The lower green- 
sand contains no beds sufficiently continuous and imper- 
meable. The Weald clay ranges about half-way across 
the channel; and if a belt of it should possibly pass 
round at the north end of the Varne and range to Wissant, 
it might prove to be worth further inquiries In the 
Kimmeridge clay there is aps a deposit of sufficient 
dimensions, but with a subo te band which may be 
sufficiently permeable to present difficulties, whilst, though 
it comes to the surface on the French pane its depth on 
the English coast must be very considerable. There is, 
however, just a chance that the Kimmeridge clay may in 
mid-channel be overlap slight 


unconformably, and ata 
angle by the Weald clay, and in that case they might 
for be considered as continuous strata. 
Oxford clay presents similar difficulties, in addition to its 
pe th and inaccessibility. scusate n 

e irregular lie of the strata, and the presence of faults, 
are contingencies important to be considered, 

“On the other hand, the great mass of the Palmozoic 
rocks so protected by impermeable overlying strata, is of 
such great dimensions, and so compact, and holds its 
range so independently of the more irregular range of the 
secondary strata, that it offers the conditions most favour- 
able for the secure construction of a submarine tunnel ; 
and that such strata can be worked in safety and for con- 
siderable distances under great bodies of water, has been 
proved at Whitehaven and Mons. But, on the other 
hand, the depths of these old rocks below the surface is 
very great, and they are much more dense and harder 
than the overlying formations. 

4 There is another important problem in connection with 
the Palzozoic rocks which such an un ing might 
help to solve, The great question of the range of the coal 
measures under the south of England has lately, come 


- prominently into notice ; and it was, in fact, in inquiries 


connected with that question that the Oregone considera- 
tions presented themselves to the author. The rich coal 
basin of Mons and the north of France has been traced 
to within thirty miles of Calais, where it thins out; but, 
like the coal basins of Liege, Aix, and Westphalia, which 
form separate sections of the same great trough, to the 
eastward, so there is reason to suppose that other gec- 
tions of the trough set ia on the westward, forming other 
coal basins, which possibly range to the west of England 
Saera passing under the north-eastern part of 

ent and the Thames. Any such work, therefore, as & 
submarne tunnel in these Palaeozoic rocks could not fail 
to throw much light on the subject ; while, in case it were 
to hit upon the hne of strike of the coal measures, and 
could be carried on along that line, the work might prove 
otherwise remunerative, and tend to solve the great 
problem which interests so largely both geologists and 
the general public. 

«Such, briefly, are the conditions which bear on the 
construction of a submarine tunnel between France and 
England. The author is satisfied that, considered on 
geological grounds alone, it is in one case perfectly prac- 
ticable, and in one or two others it is possibly so ; but 
there are other considerations besides those of a geologi- 


cal na and whether or not they admit of so favour- 
able a solution is questionable. In any case the author 
would su that, the one favourable solution admi 


it may be desirable, in a question involving so many an 
such interests, not to t an adverse verdict with- 
out giving all those other consi ions the attention and 


deliberation which the importance of the subject deserves. 


“Under any circumstances, the difficulties are formid- 
able. Whether or not they are are questions 


which may safely be left to Civil Engineers, e many 
and great obstacles overopme by ing science in 
late years lead the author to expect should the occa- 


sion arise, and the attempt be considered worth the cost, 
the ability to carry it out would not be wanting. Various 
preliminary trials are, howdéVer, indi le, in order to 
clear up some of the ogical questions before a balance 
of the comparative tages presented by the different 
formations could be satisfactorily settled, and before the 
grounds for action could be accepted.” 

From this it will be seen that the possibility of a 
Channel Tunnel remains now only with the engineers to 
decide. Geology has told them all the natural conditions 
under which they will have to work, so far as these can 
be known without actually tunnelling; and since so 
cautious a reasoner as Mr. Prestwich thinks it possible to 
carry out the scheme from a geological point of view, we 
should think that if it could be proved that the under. 
taking would pay, our engineers would be eager to show 
that the resources of their art are quite equal to its suc- 
cessful accomplishment. 


OWENS COLLEGE “ESSAYS AND 
ADDRESSES” 


Essays and Addresses. By Professors and Lecturers of 
the Owens College, Manchester. (London: Macmillan 
and Co., 1874.) 


“oe book is due to the natural desire of the teaching 

staff of the Owens College to have some memorial 
of an event of ths first importance in their own history, 
and to give expression to the hopes that animate the 
institution, The Owens College was founded by a single 
legacy a quarter of a century ago—for the creation of a 
college in which Lancashire lads might study at home the 
* branches of learning commonly taught in the English 
Universities." e It first became known in connection with 
its first Principal, Scott, a writer who has left nothing 
which explains the high rank he held among his contem- 
poraries and especially the influence he unquestionably 
exercised over every young man with whom he was 
brought into contact. Under him, however, the College 
did not flourish—the number of the day students sank at 
one time as low as 25—and it was only after the appoint- 
ment of the present Principal, Dr. Greenwood, that it 
began to take root in Manchester. It has now about 350 
day students—not including the medical students, who 
have been added only this session—and nearly 800 
evening students. Curiously enough, what happened in 
Glasgow to'the disappointment of many of the well- 
wishers of the University, happened also in Manchester. 
When the new buildings, with all their increased conveni- 
ence for study, were opened, it seemed natural to antici- 
pate a great increase of students, Nothing of the kind 
took place. Students seem to come and go to college 
because they want to be taught, not because they are to 
have beautiful buildings to be taught in., The effect will 
certainly be considerable, alike on teachers and on taught, 
of the more commodious buildings recently erected in 
Glasgow and in Manchester, and it will be felt more and 
more as time goes on. “The fact that it is not felt at first 
shows, however, that the fants that are satisfied by univer- 
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sity teaching lle so deep down that an external event like 
Re inauguration of new buildings scarcely influences 
em. 

The success which the Owens College has thus attained 
in a quarter of a century is duo to much hard work—to 
careful and deliberate adaptation not merely to the wants 
of the timfe, but to the claims of real culture—and above 
all of course to the fact, whieh that success proves, that 
in Lancashire, or that portion of it of which Manchester 
is the capital, there is a real demand that the higher edu- 
cation may be brought home even to the doors. This 
book serves as a record of much of the work done—and 
an expression of the ideas of the teachers whose spirit has 
made and still makes the Owens College. No one who 
glances at the titles of the fourteen essays and addresses 
of which it consists can fail to be struck with the variety 
of the teaching. It accomplishes the task laid upon it by 
its efounder, by teaching nearly everything commonly 
taught in the English Universities. We find two Pro- 
fessors of Classics, one of Oriental Languages and one of 
Modern' Languages, two of Natural Philosophy, 2 Pro- 
fessor of Natural History, and a teacher of Geology, a 
Professor of Chemistry, a Professor of Engineering, a 
Professor of Jurisprudence and Law, a Professor of 
Physiology, and two gentlemen who seem to be three or 
four Professors rolled into one, the accomplished incum- 
bents of the chairs of “English and- History," and of 
“Logic, and Mental and Moral Philosophy, and Poli- 
tical Economy.” Besides these, there are at least 
half a dozen more, the Professors of Mathematics, the 
Professors of three or four Medical subjects, the additional 
lecturers on Law, on Organic Chemistry, and so on, who 
putin no appearance in the volume. The College is in 
fact equipped with a staff of teachers which bears favour- 
able comparison with that which is usually found in older 
Universities; The Medical department has been added 
only this session ; the Law and Jurisprudence department 
has recently made a considerable step in advance. 
Except that several of its members ang evidently over- 
burdened with subjects too large for any single man, the 
staff of the College is reasonably complete, and most 
things can be learned in it which are taught elsewhere. 

We turn with interest to the volume before us to dis- 
cover, in the choice of their subjects and in the manner of 
treating them,the aims and tendencies of the professors and 
lecturers. Whatismost noticeable, and it cannot fail tostrike 
even the casual reader, is the caution, the moderation, we 
had almost said the conservatism which is characteristic of 
most ofthem. Peopleare still tempted toassociate the nameof 
Manchester with everything that is “advanced,” and welook 
in such a book as this for a daring championship of educa- 
tional and scientific novelties. From the first words of the 
President's opening address to the last words of the essay 
which closes it, the tone of responsible thoughtful- 
ness, of the wish to be just and true more than to be 
vigorous or startling, is never to be mistaken. The Duke 
of Devonshire the President, and Dr. Greenwood the 
Principal, unite in urging that the older class studies— 
those connected with literature—should not be pushed 
aside and comparatively disregarded, and that the newer 
studies should be taken up in their full depth and breadth, 
not in a fragmentary or superficial manner or with any 
supposed reference to their infmediate application. These 
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cautions are supplemented, indeed, but they are not con- 
tradicted, by Prof. Roscoe and Balfour Stewart, who urge, 
the one that original research is a powerful means of edu- 
cation, and that original research should be organised, as 
it has already been to some extent, especially in his own 
department; the other that we should set about great 
national studies, establishing a watch, for instance, on the 
sun, “a creator of disturbances on the greatest possible 
scale, who is ever ready to afford us information about him- 
self at the smallest possible cost.” Mr. Reynolds follows 
them with a demand for a national commission to experi- 
ment on heat engines, and the conditions under which 
they could be practically worked, economically, or effi- 
ciently, or both, to higher pressures than we now attempt 
to use, so as to get more work out of our coal and our 
machinery, and perhaps some day to enable a lght- 
weight jockey to fly at the rate of 200 miles an hour. 
After these speculgtions and demands, which are certainly 
significant of the modern age, folows Prof W. C. 
Whilliamson's cautious and copious discussion of the 
theories of natural selection and evolution, as tested by 
primeval vegetation. We call it a conservative paper be- 
cause the conclusion of the writer is that among the in- 
numerable facts known and co-ordinated about the prime- 
val vegetation, there is little sign that the laws of natural 
selection and evolution have operated to a large extent in 
transforming the vegetable species of the pre-carboni- 
ferous strata to those with which we are now familiar. 
But Prof. Williamson is absolutely frank in his admission 
of the new laws, and singularly candid in accepting any ex- 
planations which they seem to offer. He admits " that by 
the help of natural selection man has brought into existence 
many newvarietiesof pre-existing plants and animals, most, 
if not all of which, were his protecting hand withdrawn, 
would soon revert to their primal forms. We have no evı- 
dence that unaided nature has produced a single new type 
during the Historic period. We can only conclude that the 
wonderful outburst of genetic activity which characterised 
the Tertiary age was due to some unknown factor, which 
then operated with an energy to which the earth was a 
stranger, both previously and subsequently.” It is in a 
bolder spirit that Prof. Bryce speaks of the new Judi- 
cature Act, a measure which throws us back in principles 
and in practice many centuries, and which is, in his 
view, “a reform in English law greater in some points of 
view than we have had since English law itself began to 
exist" The note of conservative caution returns on our 
ears in the two last essays on the Relation of the Ral- 
ways to the State, by Prof. Jevons, and on the Peace of 
Europe, by Prof. Ward. The conclusion of the former 
is emphatic, and altogether hostile to the movement party 
who advocate the State purchase of our railway system. 
There are few questions deserving to be more seriously 
studied by politicians or likely to need more serious study, 
forinthe changesand chances which affect our governments, 
some new men may some day drift with us into schemes 
which would be in themselves imprudent, and which would 
be foolish except by way of preface to a more comprehensive 
measure. We could not take the railways over, Piof. 
Jevons thinks, for less than a thousand million sterling, 
which is about double their commercial value. The at- 
tempt might be all but ruinous to the nation, and thc 
results would be altogether disappointing. But among 
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the middle and upper classes, who own the railways, 
there-is certain to be a considerable feeling’ in favour 
of a scheme which would be fruitful of’ so. much pecu- 
niary benefit to themselves, fand it is well to have 
it discussed beforehand as thoroughly and as thought- 
ful as it is discussed here. It is in useful con- 
servatisms such as these that Universities often do 
their greatest. services. They are mints at which the 
coinage that is passing current in the ‘commoner ex- 
changes of.tbe world may be thoroughly" tested. 
Prof. Jevons offefs statesmen and politicians an admir- 
able discussion, luminous with the most practical good 
sense. Like his colleagues, Prof. Ward is conservative 
in the sympathies of his essay. We have been engaged 
for many years in breaking down the venerable theory of 
the Balance of Power in Europe, and we have been 
attempting to build up in its stead a sort of Temple of 
Doctrinairism—sacred to a goddess of international arbi- 
tration, who is to be capable of the cure ‘of all international 
ailments. Prof. Ward applies the touchstone of his com- 
prehensive historical knowledge to both. He is utterly 
hostile to the doctrire of Spinoza that, as the natural 
state of man is a state of war, po nation is bound to 
observe a treaty longer than the interest or danger that 
caused it continues, But the old treaty basis of the peace 
of Europe having broken dqwn, “the remedy for the danger 
accruing with new force to the peace of Europe is to 
be sought, not in an abandonment of the principle of 
joint action, but in an enlargement and elevation of it, 
and in the progress of that enlightenment whicb, instead 
of enfeebling, strengthens the common action of men and 
of states. For it is with nations as with individuals. The 
cultivated, and by culture enlightened, mind is and must 
- be on the side of progress and peace against that of dark- 
ness and conflict. The obscure men, like the unformed 
nationalities, are at once materials and causes of that 
which disturbs, unsettles, and retards personal and 
national and international life. Where the education, 
and more especially the higher, education, of a country 
is fostered, there lie the best promises of progress and 
of peace." 

We do not atteropt any detailed criticisms of the several 
essays. The subjects chosen by fourteen professors on 
which to address the world are likely to be reasonably 
well chosen, and the addresses delivered on them are 
pretty sure to reward the attention of the reader. They 
strike us as very well chosen ; they sufficiently represent 
the real variety of teacbing and of manner of teaching in 
the institution ; they containcomplete and occasionally bril- 
liant discussions of subjects of very considerable general 
interest, They are the expressions of the inner spirit ofa 
seat of learning in which science holds a higher place 
than she has usually done, but in which there is the 
most emphatic and continual protest against the 
- degradation, or neglect either of literature or of 
science. They show a body of teachers full of 
modern life, and at the same time singularly moderate, 
truthful, and reverent. Several of the essays are histori- 
' cal studies, and in these cases the reputation of the writer 
is a sufficient guarantee of completeness. In their collected 
form the “Essays and Addresses” warrant high hopes 
` of the future of the Owens College. In a sense—perhaps 
& somewhat too literal sense—it is what it was once 


‘the expectation of immediate publication. 


called in a journalistic epigram, the University of the 
Busy. With its present staff it will certainly continue the 
tradition which connects the older Universities with the 
highest learning of the time. ME W. Jj. 
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Sir John Herschela Letters 
Ir Eua to many throngh the numerous applications I 
have made, that & collecti the letters of Sir John Herschel 
is in > For the many and valuable contributions, 
as well as ior the Kind and sympathetic expreiona which T have 
been favoured witb, I cannot be too read 
my sincere acknowledgment ; pat tee dd Wee to mind 
tate to take any less step to further the end m view, 
og ogee re on a publi appeal to forego the advantage of 
more barn icr ie everal considerations however— 
not even your courtesy in allowing this letter to appear in 
the columns of NATURE would justify me in dwelling upqp— 
forbid me to depend solely an the activity of a singlo 1mportu- 
nate pen. The correspondence in question covers more than 
half a century. Many of the correspondents were of a former 
and their piesent representatives are known to but 
ew. I mey instance the names of Davy, Yo Wollaston, 
—not to mention many continental savans—in on of 
this. Many others, less eminent, bat not the less recipients of 
letters which the student of scientific bistory will prize as cons 
taining the germs of much of the force Whose Impetus we now 
foc, Were Dardy known by name beyond their own immediate 
ex Many more, as I would fan who either them- 
selves co with my father, or knew him in bis letters - 
fo their a on afe ere Doi Im posstlon of mich acte and 
may not be unwilling to let them Lastly, I hear too 
much of autograph collectors not to feel a keen desire to: make 
their instant tance. Have they not devoted themselves 
to preserving individual letters, no matter how tnfling, from the 
fate which has—alas too ofie += overtaken others, no matter how 
numerous, or how valuable | 
In my applications hitherto I have been constiained to 
T am not at liberty 
from that now. Doe Dat the materials which T ey 
permitted-to:store up mw eventually help to form the 
foundation of such a monument as may be —this requires 
no student of history to tell us, That it may be amply provided 
for now, before ıt is too late, is my chief anxiety. For my time 
is limited, and I have drawn too many blanks not to feel that 
every year their number, let who will take my place. 
I apologise for so long a story, and will only add in, most 
general terms thet I appeal to all who or know of the 
existence of, autograph letters of Sir John Herschel—no matter 
how insignificant they mmy seem, for collation with others can 
alone supply a true test—bat of course with due regard to 
zonal consideiation—to' communicate with me at once. It is 
hardly necessary to say that all autograph letters will be returned, 
and that any restrictions will be attended to, 
21, Sumner Place, Brompton, S. W. 


Coggia’s Comet 

Your readers may be interested to learn that the light of the 
comet is by no means gece Eaten On the and and 4th 
ins‘ant I examined it with a double-image prism, but could not 
with certainty detect any difference between the brightness of 
the two images. J also examined it with a plate of 1ight- aud 
left-handed TE the Lage focus of the 4-inch tele- 
scope ands among the lenses of the eye- 
piecs, but could not pone mores With a Savant 
placed between the eyepiece and the eyo no bands were dete.t- 
able. But on the 6th, about midnight, when the comet was 
very brightly, 1 could perceive a difference in the bright- 

ness of the two images with the double-image prism, i 
polansition £z the pne i h the sun's estmatea 
place. But I was unable to ctect any teers ot polerieadon 
either with a Savant or Bi hai late cuf from a natural 
rg igat- aan 1E vlog a band across the 
in which the two duis a orm of polariscope 
wisi tea poen found on other occasions very delicate Tor faint 
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If the tail of the comet consisted offa Ane dust not in a state 
of incindescence or asing the sun's rays, we 
should expect its light to be completely polansed. We seem, 
therefore, driven to assume, elther, 1, that tho tail consists of fine 
incandescent particles; or, 2, of particles whose diameter 1s not 
small compared with the ware- ; Or, 3, of mcandescent 
gas; or, 4, possibly of all three of these state: combined. 

A. CowPER RANYARD 








Photographic Irradiation 

IN a letter to NATURE, vol, ix. p. 183, I gave a short descrip- 
ton of some experiments on photographic irrediadon. The 
conclusion to which these experiments pointed was that there is 
a kind of photographic irradiation, caused either by the bnght 
light producing an intense state of chemical activity, which 
the power of extending 1teelf ın every direction; or what seems 
more probable, the parts of the collodion on which the bnght 
light is falling become luminous and reflect light to the surround- 
ing parts of the sensitive film, and thus extend the chemical 
change on each mde of the true optical bou line. As the 
subject is at present under discussion, I send you the results of the 
follo expeiunents which seem to support the above con- 
clumon. In a darkened room a vertical opening 18 in. by 


5 in. was made in the shutter; ores the opening: Wee fixed 
apiece ol per thick enough to stop məst of the light 
only w as much to pas as would give a decided 


but not deep photographic impression. Three long, narrow, 
parallel o were cut in the paper, one opening was left 
clear to the sky, the next was covered with one thickness of 
tissue paper, and the third with two thicknesses of tissue paper. 
There was thus produced three parallel bars of different bright- 
ness on a uniform and darker ground, Sensitive wet plates were 
prepared in the usual way on glass and opaque black plates; 
across the front of the plates, and almost in contact with the col- 
lodion, was fixed a honzontel bar of thin blackened metal in 
such a position that it would cross the image of the luminous 
bars in the camera, The photographs, after exposure, were 
developed in the usual way, and it was founi that the shadow 
cast by the horizontal opaque bar was not bounded by straight 
lines, but the ends of the bright bars projected into the 
shadow, and the brighter the bar the farther 1t projected, I bad 
no means of accurately the bar and its shadow, but 
there seems but little doubt that the bright bars extended under- 
neath the opaque bar, whilst the edge of the darker ground at 
the mde of the bnght bars gave the correct line of the shadow. 
Now this extension of the bright bars could not have been caused 
by the reflechon from the back of the plate, as this result was 
ways got whether glass or opaque black plates were used. Nor 
cone it have been caused by the oblique pencils referred to by 
Lord Lindsay and Mr. A C. Ranyard, becausethe opaque bar 
close to the collodion, these pencils could not get under- 

n The natural conclusion seems to be, that this extension 
of the bnght bars must have been caused by some molecular 
reflection taking place in the collodion, Thus focii of uradiauon 
can eamly be distinguished from the irradiation produced by 
reflection from the back of the plate, as the letter is simply a sort 
of haze surrounding the bright object, extending some distance 
from it, and gradually fading away, whilst the former extends 
a very short distance and has a well-marked outline, though not so 
sharp as those parts of the image where there 1s no irradiation. 
The irradianon produced by reflection from the back of the 
plate, and some forms of irradiation due to the imperfections of 
the lens, th fatal to ar.istic photography, yet do not inter- 
fere much with its scientific value, as they do not affect the accu- 
racy of outhne, though they do affect the clearnesss of the 
photograph. Molecular tion, on the other hand, whilst it 
y affects artistic photography, 1s fatal to scientific accuracy. 

The manner of preventing this latter form of irradiation has 
been already pointed ont, namely, by reducing the intensity of 
tho light filing on the sensitive surface to only that necessary to 
produce a distinct impresmon. In artistic photegaphy this 1s 
almost never posmble on account of the different amount of light 
on the different parts of the subject, while for scientific purposes 
this may almost always be done. The im ehois of the Laage 
due to the lens seem to be zs various as the forms of lenses ; ono 
lens used in the etperiments gave a carious double hazy- e of 
th object When the image is near the centre of the 
“feld” the double image fits over the true i producing an 
effect somewhat similar to, and was at t mistaken for the effect 
of reflection from the back of the plate, At first this double 
image was somewhat puzzling, as i, always made its appearance 
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even when opaque plates were used. The two images were, 
however, afterwards separated by bringing tha true image near 
the outside of the “ field,” when the true image and its double 
were photographed alongside of each other. 

The following sunple expenment illustrates this molecular 
form of irradiation, and shows how much the defainoa of tne 
image depends on the natare of the surface which receires ib 
Take a camera obscura and throw the image on some trans 
lucent substance such as opal glass; paint a small part of the 
glas with some opdie white substance ; bang into the ‘‘ field" 
some brilfiantly illuminated subject, such as bruaches of tress 
against the sky ; examine the image from the lens side of the 

lass, when it mill be fouad that the image ovec the opal glas1is 
Pasy and ipditinct whilst the part of the im on the puat 
shines out briliant and sharp. ae 

Darroch, Falkurk, N.B. June 16 jJ , 
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Lakes with two Oatfalls—A Caution 


LLYN CREIGENEN (the larger of the two lakes of that name), 
situated about five miles S.W. by W.of Dolgelly, has apparently 
two natural outlets—one at the east, the other at the west end of 
the lake; both streams ultimately fall mto the estuary of the 
Mawddach. The two outlets are on nearly the same level, the 
one at the east end being perhaps a trifle higher than that at the 
west end. The whole of the waste water at present passes 
through the western outlet 1n consequence of an aruficial dam of 
turf having been made across the eastern channel There aro no 
indications on the ground which would lead anyone to suspect 
that either of the outlets had been artificially formed ; the gene- 
ral contour of the surrounding country would rather farour the 
contrary view. 

I wa: however, informed last week by a man who had lived 
eighteen years in the district that Ae Aad ben told that ongloally 
the only outlet was that at the west end of the Llyn, and that 
the other outlet had been made many yeara ago for the purpose 
of getting a better supply of water to some mills which then 
ensted, but which do not now exist, on-the stream to the east 
of the lake. If thus nd prove to be correct ıt shows how 1m- 
portant it is to make inquines before stating positively that 
any lake has two natural ourfalls p 

rom the ordnance map one would i that two streams 
issued from Llyn Arenig (five miles W.N. W. of Bala), but the 
one shown as star from the extreme north end of the lake 
has no existence 1n fact. Grorce R. JEBB 

Chester, June 3 











FERDINAND STOLICZKA, PH.D. 


A BRIEF telegram from India, which arrived just in 
time for notice in last week's NATURE (vol x. p. 
172), announced the death on the roth ult, at Shayok, 
between the Karakorum Pass and Leh in Ladak, of Fer: 
dinand Stoliczka, Palæontologist to the Geological Survey 
of India, who was returning trom Kashgar and Yarkund 
with the other members of Mr. Forsyth's mission. 

Thus has passed away, at the early age of thirty-six, a 
naturalist who, if his Lfe had been spared, would certainly 
have attained a very high position amongst the leaders 
of science. Few men have accomplished an equal amount 
of work in the same brief space ot tme. A glance at the 
Journal and Proceedings of the Bengal Asiatic Society, 
and the publications of the Geological Survey of India, 
especially the ^ Palseoatologia Indica,” will show the won- 
derful variety of subjects treated by Dr. Stoliczka. In 
the course of the last ten years, besides geological 
memours on parts of the Western Himalayas and Thibet, 
he has published numerous papers on Indian mammals, 
birds, reptiles, amphibia, mollusca, bryozoa, arachnida, 
coleoptera, and actinozoa ; and these papers are no lists 
of names or mere descriptions of new species, but they 
abound with accounts of the life history of the different 
animals, details of their anatomy, and remarks on classi- 
fication, and show that their author was as good an ob- 
server in the field as he was patient and accurate in the 
cabinet. His t work is undoubtedly his account 
of the fossil fauna discovered in the Cretaceous rocks of 
Southern India, in which he proposed the most complete 
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classification of Gasteropoda and Pelecypoda 
ellibranchiata), including both fossil and recent 
forms, which has hitherto been attempted. This classifi- 
cation was largely supplemented by original anatomical 
research, and it has been adopted in one, at least— we be- 
lieve in two—of the principal museums in Germany. 
Dr. Stoliczka was born in Moravia in May 1838. ' After 
completing his university course he joined, whilst quite 
; the Imperial Geological Institute of Austria, where 
.he soon distinguished himself by his palzontalogical 
work, and. became especially known for researches 
amongst the Bryozoa, fossil and recent. The collection of 
specimens belonging to that class obtained by the Novara 
expedition was intrusted to him for description. Amongst 
his principal early contributions to paleontology were 
pa on the fossil fauna of the Hierlatz and Gosau beds. 
1862 he joined the Geological Survey of India, and 
at ance commenced the study of the magnificent series of 
Cretaceous fossils obtained by Messrs. H. F. Blanford 
C. Oldham, and the other officers of the Survey engaged 
in the Madras Presidency. The descriptions of these 
fossils have only recently been completed, and extend 
` altogether to about 1,500 quarto illustrated by 178 
There can be no doubt of the rank of this work ; 
is one of the most complete monographs ever published 
of any fossil fauna whatever. The numerops duties con- 
nected with the post of Paleontologist to the Survey 
occupied so much of Dr. Stoliczka's time that he was only 
able to devote a few months in three different years 
to field-work. To this field-work we owe valuable 
reports on'the westeril Himalayas, Thibet, and Kachh 
thelast notyet published. In the year 1868 he accepted 
the honorary secretaryship of the Asiatic Society, and 
during the five years he held the post heraised the natural 
history portion of the Society's journal to a position it had 
never approached before, this improvement being:due 
ng less to his own contributions than to the aid he was 
always ready to afford to all engaged in zoological 
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When, last year, a mission was despatched by the 
Indian Government to Yarkund and hgar, Dr. Sto- 
liczka was selected to accompany it as naturalist and 
geologist. It would have been impossible to have found 
anyone more competent for the post, but many of his 
friends knew the risk he ran, and he was well aware of it 
himself, for his health had been seriously affected by ex- 

re in former years ia the higher regions of the Hima- 
loves, and he needed rest and a change to Europe. His 
life has been a sacrifice to the study to which he had 
devoted it. He was seriously ill at che time when cross- 
ing the high passes on his way to Yarkund, but recovered, 
and his letters from Leet es gave glowing accounts of his 
discoveries, and now when returning loaded with the 
spoils and notes of nearly a s research in one of the 
least-known parts of Central Asia he has fallen, just as 
his friends were in hopes of welcoming him back amo 
them. This is.not the place to speak of his many amiable 
qualities, but few men were more widely known in India 
or more universally beloved and esteemed, and the gap 
he has left in the little band of Indian naturalists and 
geologists, as well as amongst the far wider circle of his 
private friends, will be long unfilled. W. T. B. 








OBSERKATORIES IN THE UNITED STATES 
NE of the most salient points in the scientific pio- 

of America is undoubtedly the marvellous 
multiplication of first-class observatories during recent 
years. The genius of her people, the skill of her artists, 
and the wise liberality of states and individuals have com- 
. bined to bring about a state of things which those in- 
terested in Astronomy in any country on this side of the 
Atlantic may regard with the intensest envy. Undoubtedly 
our own observatories are already distanced in everything 
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“except activity. In number,'instrumental equipment, 


breadth of design, the American institutions are unsur- 
passed ; and although the Americans themselves say they 
want men with such world-wide names] as Pei Win- 
lock, Newcomb, Young, Peters, and many oihers fat 
ight mention, who knéw no resting on old laurels, it is 
cult for an Englishman to acknowledge that the idea 
is well founded. ; ° 

A interesting and well-illustrated article on 
United States Observatories ap in a recent number 
of Harpers Monthly. Some of the illustrations, which 
we are enabled to give by the of the Editor, 
give a good idea of the scientific th to which we 
refer, and of the progress that has been made, for while 
little more than thirty years ago it could not be sald 
that there was one astronomical observatory in the 
United States, to-day it is safe to place the number of 
all classes, public and private, beyond fifty. 

Cinannats Observatory.—One of the most strenuous 
advocates for the establisament of public observa- 
tories in the United States was John Duar faiams, 
who had made astronomy a favourite pursuit He 
had very just conceptions ot what ought to be the cha- 
racter and aims of a true observatory. It must steadily 
labour for discovery. It must be fully equipped for this, 
and be provided with a personnel who could give their 
whole energies to that series of observations, running 
through many years, which alone can secure valuable 
additions to astronomical knowledge and insure its bene- 
fits to men. For the establishment of such an institution 
he had made his well-known appeal to Congress in 1825. 
He was ridiculed; but he remained as strenuous an advo- 


cate as ever for the establishment of observatories of the - 


first class both at Washington and at Cambridge. In the 
very year before this address at Cincinnati he had urged, 
in his place in Congress, the perpetual appropriation of 
the whole interest of the then unappropriated Smith- 
sonian fund for an observatory for the people. 

“The ones object of observatories,” said he, “is the 
increase of knowledge by new discovery. It is to the 
successive discoveries of persevering astronomical obser- 
vations through a period. of fifty centuries that we are 
indebted for a anent standard of time and for the 
measurement of space.” 

The year 1843 was, however, an era in. the histo 
United States observatories, and Cincinnati was 


of 
eir 
bros Her institution and those of Cambridge 
and Washington sprang up, and the enthusiasm of the 
era started others, whose equipment has been secured 
y by their success. 
early as 1805, Cincinnati may be said to have had a 
ractical working observatory. In that year the first 
urveyor-Gen of the United States, ' Colonel Jared 
Mansfield, received, after a delay of at least three years in 
their construction and transportation from London, astro- 
by Albert Gallatin, S 
of the Treasury, and paid for by President Jefferson out 
of his ows contingent * since no appropriation for 
them had been made by law." The instruments, which 
were said to have been excellent of their kind, were a 
3-foot reflecting telescope, a 30-inch portable transit in- 
strument, and an astronomical pendulum clock. Years 
afterward, they were placed in the philosophical depart- 
ment of the Military Academy at West Point. In the 
house of the Surveyor-Gen at Cincinnati, they were 
used in making numerous and interesting astronomical 
observations. e orbit of the comet of 1807 was calcu- 
lated, eclipses of different kinds weie observed, the longi- 
tude of the observatory determined, and other observations 
of importance made from 1807 to 1813, «ll of them out- 
side of the usual duties of the mere surveyor. * 
Ouf next date is at the end of the lapse of forty years. 
We are brought then to the marked era in astronomical 
interest already referred to, and. to the labours of those 
- g en: . z 
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who awakened that interest, especially of Ormsby 





MEN Mitchell. 
Mitchell was a native of Wenn He graduated 
with honour at West Point, in 1829. Resigning from the 


army, and practising law in Cincinnati, he was made pro- 
fessor in the City College. He was an enthusiast in 
astronomy. He gave a series of lectures to the citizens 
in 1842, whish created their Astronomical ac d 

As the astronomer of the Society engaged a ten- 
years work, Prof. Mitchell sailed for Europe to purchase 
a telescope superior to any then in America, In the 
optical institute of Merz and Mahler, successors of the 

Fraunhofer, at Munich, he found an object-glass 
of 12-inch aperture, which, after Lamont's test in bis own 
tube, was pronounced superior to that of the Munich 
telescope. It was mounted, purchased for about 9,400 
dols., and arrived in Cincinnati in 1845. 

The Astronomical Society of that town meanwhile had 
secured from their fellow-citizen, N. Longworth, the gift of 
four acres of ground on one of the beautiful and com- 
manding hills on the east of the city, and a fund of 11,000 
dols. in shares of 25 dols, each. 

Prof. Mitchell, on his return, devoted his whole energies 
to the erection of an observatory. Its corner-stone was 
laid November 10, 1843, on the site given by Longworth 
on Mount Adams. : 

The observatory presented a front of eighty feet, orna- 
mented with a Grecian Doric portico, and a depth of 
thirty, showing a basement and two sto with a central 
dome, covering an equatorial room twenty-five feet square, 
the roof being capable of entire removal when observa- 
tions were e be made. The object-glass of the telescope 
had, as we have said, an of twelve inches; its 
focal length was seventeen feet. 

The equatorial room received the Munich instruments 
in March 1845. Prof. Mitchell began his labours with 
the enthusiasm of hope. Other necessary instruments 
were received: a 5-foot Hr transit, lent by the 
Coast Survey, an astronomical clock, presented by Mr. 
M‘Grew, of Cincinnati, and a chronometer lent by Messrs. 
Blunt, of New York. At the request of Prof, Bache, the 
telegraph company connected the observatory with their 
stations for the determination of longitude, Cincinnati 
being then a central point in such work. The Astronomer 
Royal, under whose instruction Mitchell had d three 
months in 1842, urged, ın an encouraging letter, that “ the 
first application of his meridional instruments should be 
for the exact determination of his geographical latitude 
and longitude, and that his DATES dus ies should be 

iven to the large equatorial.” ith this advice, he 
irected his attention largely to the remeasurement of 
Struve’s double stars south of the equator. 

Airy and Lamont had invited him to make minute ob- 
servations of the satellites of Saturn, since in the latitude 
of Cincinnati the et is observed at a more favourable 
altitude than at va, twenty-degrees farther north. 
To these, and chiefly “ to the physi association of the 
double, triple, and multiple suns,’ he gave his close atten- 
tion. He made interesting discoveries in the course of 
this review. “ Stars which Struve had marked as oblong, 
were divided and measured ; others marked double were 
found to be triple” He proposed a new method for 
observing, and new machinery for recording north polar 
distances or declinations. Prof. Peirce reported favourably 
on this method at the meeting of the American Associa- 
tion in 1851, and Prof. Bache, as Superintendent of the 
Coast Survey, indorsed their approval in his ort for 
that year, presenting also a full account of work done by 
the new method, in observations made by the enthusiastic 
astronomer and his patient wife, who assisted him through 
all. It was claimed that the results rivalled the best work 
done at Pulkova. Mitchell was the first "to prepare a 
circuit interrupter with an cight-day clock, and to use it 
to graduate the running fillet qf paper;” and to invent 
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and use the revolving-disk chronograph, for recording the 
dates of star signals. Profs. Bache and Walker had de- 
clined to adopt the first of these improvements in astro- 
nomical appliances, through an apprehension of injury to 
the astronomical clock. Mitchells work proved the 
apprehension to be groundless, His revolving disk is an 
invaluable invention. To the perfection of such methods 
and instruments, er with the routine work of obser- 
vation, he gave all energies not of necessity employed 
in outside labours drroleing Un him for his support. 
pe ei these, at an earl e, became almost absorb- 
ing. For the Astronomical Society, having secured their 
observatory and their director, had failed to secure a basis 
for his support. Mitchell relied on his professorship 
in the Cincinnati College : in two years the college was 
burnt down. He then relied on publications and lec- 
tures. He published the Stdereal Messenger, a work of 
three volumes. He delivered lectures of rare power and 
beauty in the chief cities of the Union. He stirred up an 
enthusiasm by these lectures, which quickened the move- 
ments resulting in the establishment of some of the first 
observatories of thissday in the United States. But for hus 
support, unhappily for the observatory, he was compelled to 
accept the position of chief engineer of the Mississippi and 
Ohio Railroad from 1848-52 ; and finally, in 1853, that of 
director of the E Dudley Observatory at Albany, 
New York. He did not, however, remove from Cincinnati 
till 1859. In 1861 his country claimed him from astro- 
nomy for her own service. The observatory remained in 
rod Med Mr. Henry Twitchell, of Cincinnati, who was 
Mit s chief assistant for twelve years. 

On February 1, 1869, Mr. Cleveland Abbe, formerly 
employed at the Pulkova Observatory, and more recently 
at the United States Naval Observatory at Washington, 
accepted the place of director. His first annual report 
submitted a plan of wide and useful astronomical and 
magnetic and geodetic investigations. On these he 
entered vigorously, He first ado for the United 
States the issuing of daily meteorological bulletins, now 
so widely known as adopted and used by the United 
States Signal Service Bureau. 

Daring the years since Prof. Mitchell’s leaving the in- 
stitution, its future had appeared dark enough. In takin 
charge of the Dudley Observatory in 1859 he announc 
his ion that “the Cincinnati Observatory was 
soon to be placed on a permanent foundation, and that 
each observatory would be occupied on a star catalogue 
down to the tenth magnitude." But it is not surpnsing 
that the interval of the war should retard the plans he 
had formed, and prevent, under all circumstances, their 
subsequent execution by his successors. 

But in 1870 a movement was originated by Abbe, which, 
at the time this article was written, promises by 1ts devc- 
lopment to secure results worthy of the noble founder of 
the observatory, and of the West. A tripartite agreement 
has been secured between Mr. Longworth’s heirs, the 
Astronomical Society, and the city, by which the sale of 
the-old site was permitted, and the city pledged to main- 
tain the observatory in connection with the university ; 
original investigations, and not mere educational uses 

i aranteed as its object. On Mount Lookout, onc, 
of the highest points ın Hamilton County, adjacent to a 
park not likely to be built up to the injury of astronomical 
observations, the corner-stone of the new observatory was 
laid, August 28, by the mayor of Cincinnatt {The obser- 
vatory 1s to be 71 ft. by 56ít., with an elevation of 60 ft. 
It wil be built of brick, timmed with freestone. The 
p of the Munich ier is to be of solid brick, with 

ike capping ; its height 36 ft, and its diameter 17 ft. The 
iron revolving turret dome adds half a storey. The meri- 
dional instruments occupy the wings. 

The whole new enterprise owes its success thus far to 
the munificence of Mr. John Kilgour, of Cincinnati, who 
granted the siteand a liberal grant of money. Cincinna 


"188 





. holds that she has good ground ot of success. 
What they need, what every observatory needs, ls first of 
alb an astronomer with. provision for his maintenan 

_ that he may be “free from other avocations and cares. 





aes 





F10 <1. Ormeby McKnight Mitchell, _ " 


t r E is 2 t = 
` ^ A true astronomer, then, first of all—before even the most 
imposing edifice or ingtruments.- An astronomer with d 
trie conception of hjs work, with the splendid objects 

before him, and the advantages of our day, may largely 
~- repay the benefactions of the liberal by the lastin 


discovery. 1. 


. fits not of mere theory, but of the BHL csl uestainess of 





EET. LE i 
Fia s.— The Equatorial of Cincinnati Obeerratory. 
The U.S. Naval Ohservatory.—The history of this 
Observatory is not a little remarkable. d 


Close on the isle on which stood what was known as 
the “ Washington property," near the old Capitol, stood, 
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‘places to be visited by the expediti 
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atthe expense of a lieutenant of the navy, an 

pped with a 5-foot -Troughton transit Instrument. 

T. was the United States Naval Observatory in 
embryo. , 

The transit was one? of the instruments made for the 
Coast Survey; under the supervision of- Mr.-Hassler, its 
first su tendent, during his long detention in England, 
by the ing out of tke war. Returning only in 1815 
and the survey itself being soon- by CODES, 
his instruments and the “ fixed observatory,” the lish- 
ment of which he was the very‘first in the United States 
to propose, rested quietly rx stain tg E In 
1832 the Coast Survey was revived ; but as an observatory 
was torily forbidden by the law, the transit was lent 
to Lieut. for his observations. 

Lieut. Wilkes’s observations were, however, at first only 
for obtaining clock errors, needed for- determining the 
true time for ratinz- the naval chronometers then under 
his | This testing of all the chronometers and 
other naval instruments used by the United States ships 
m in 1830 by Lieut. Goldsborough) had been at once 

ound a wise and useful economy oc the navy. The 
Secretary, therefore, established this little receptacle for 
charts and instruments by placing an officer in charge‘ 
permitting him to build his own little observatory and do 








Fic 3—New Cincinnati Obssrvatary—Front elevation, 

his own work. The * Depót" was the christening then 
given to the establishment. "This was all that Wi or. 
any one of his successors dared call it even as late" as 
1842, when establishing the present astronomical institu- 
tion, ^ > 

But in 1838 a new call was made upon the De t, which 
turned the whole current of its future. The dr ex- 
pedition was about to sailfor the South Seas. It would 
be of prime importance, in determining the longitude of 

on, that corresponding 

astronomical observations should be made at home, to be 
compared on its return. S Paulding gave the 
observations in the United States to Lieut. Gilliss, 
Wilkes’s successor at the and to Prof. Bond, of 
Cambridge. For the years 183 jlliss worked most 
accurately and unremittingly, With the help of an achro- 
matic telescope, added by Navy Department, and the 
transit before mentioned, he observed and recorded 10,000 
transits ; and hrs observations, afterwards tested by Prof, 
Peirce, were ranked by him among the highest then 
made, They are in the abracei E the astronomers of 
Eu They procured, in fa e fovfhding of the pre- 
sent Naval Observatory. iis Pag x 

For this, however, hard work in abundance was to be 
done. Gilliss urged the unsuitableness of his bulldin 
erected alongside of WMlkes's wooden square room, ahi 
his want of space to crecé a permanent circle. He won 
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over the old [Navy Commissioners and the indorsement 
of the Secretary to their recommendation for somethin 
better. He pressed the Naval Committees frequently 
closely, but enlisted scarcely one, except Mallory, of the 
House. Almost to a man they kept away fiom the Depét, 
although it was “ so near,” and ifo help seemed aibe 
‘But a celestial visitant now appeared, as, singularly 
enough, anêther did in 1843 for the benefit of the Cam- 





bri Observatory, It gained the day for Gilliss, and 
Be ory at Washington, He had closely ob- 
served Encke’s eae a read a paper on it before the 
National Institute. en he made, shortly after this, his 
last intended visit to the Senate Committee, Preston of 
South Carolina asked, “Are you the one who gave us 
notice of the comet? I will do all I can to help you.” In 
a week a bill passed the Senate ; and, strangely enough, 














passed the House also, without discussion, on the last day 
of its session. It appropriated 25,000 dols. ; but still “for 
a Depót of Charts and Instruments." 

But the Secretary of the Navy was no longer officially 
bound by the name. The report of the ittee, which 
secured the bill, was so expressly in favour of astronomi- 
cal, meteorological, and magnetic objects, that Congress 








was justly understood to sanction them.  Gilliss was sent 
abroad for instruments and plans for an observatory. 
The site chosen by President Tyler for the building 
was fraught with historic interest. The square embraces 
a little more than nineteen acres in measurement. It 
is now tastefully laid out and ornamented. Nearly 
central within it stands the building represented 


e Fia. 5 —Section of Mam bulding—United States Naval Observatory, 1844. 


in Flg. 4. 
within the city limits, commanding the view of the public 
buildings, of the neighbouring gities of Georgetown and 
. ice and of Arli 

I Gilliss 
iding. 


the € leti d equipment 
of the central bu Ad secured A 


He had secured the excellent 


It is on the second highest eminence | equatorial, the meridian circl 
and 
has been done. He had begun a library, to which 
nearly 200 volumes of the highest standard works were 
presented by the Greenwich, Paris, Berlin, and Vienna 
institutions, 


the transit, prime vertical, 


mural circle on whi so much valued work 


(To be continued.) 
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A MONUMENT TO JEREMIAH HORROCKS 


AT the last meeting of the Royal Astronomical So- 

ciety, Prof. Adams said that he had been requested 
to call the attention of the Society toa petition which was 
about to be presented to Dean Stanley. It would speak 
for itself, and he would therefore read it to the meeting. 
It ran thus :— 


To the Very Reverend the Dean of Westminster. 
Reverend Sir, : 
It appears to us that the approaching transit of 
Venus offers e fitting occasion for the erection of a me- 
morial to Jeremiah Horrocks, curate of Hoole, in Lan- 
cashire, to whom the science of astronomy is indebted 


for the earliést observation of Venus upon the sun's disc. Ñ- 


He predicted, by his own calculations, the transit of the 
year 1639, which he and his friend Crabtree had the 
exclusive privilege of witnessing. The labours of Hor- 
rocks in connection with-this memorable occurrence, as 
well as the es een of his views on other astronomical 
subjects, have, by the unanimous consent of scientific 
men, assigned to hima high place in the roll of illus- 
trious astronomers who adorned, Europe in the seven- 
teenth century, f 

We therefore venture to request your permission to 
place in Westminster Abbey à tablet or some other me- 
morial of Jeremiah Horrocks. 


We have the honour to be, 
Reverend Sir 
` »- Your obedient Servants, 
(Signed) by the Astronomer-Royal, the President of the 
Royal Astronomical Society, and a number of the most 


distinguished Fellows of the Society. 
Prof. Adams remarked that he need not sav anything 
further to recommend the signature of the memorial to 


the Fellows of the Society. It was perfectly impossible. 


to estimate too highly the credit due to Horrocks, espe- 
cially when his age and opportunities were taken into 
account. Not merely had he been successful in observ- 
' ing the transit of 1639, but he had first corrected the 
tables of Venus, from his own observations, and had 
thereby rendered his piediction of the transit possible. 
Had he merely followed the tables which had been pub- 
lished by Kepler, he could not have predicted the transit, 
and it would probably have slipped by unobserved. An 
this was by no means the only astronomical service ren- 
dered by Horrocks. His discovery of the law of libration 
of the moon’s* apogee constituted an important advance 
in the knowledge of the lunar motions. In fact, Sir 
Isaac Newton when nearly half a century afterwards he 
attempted to explain those motions on mechanical prin- 
ciples, could not find any more convenient representation 
of the motion of the moon’s apse than that which had 
been given by Horrocks. He had, therefore, great plea- 
sure in bringing this petition to the notice of the Fellows 
of the Society. ^ ° 





FRENCH PREPARATIONS FOR THE 
TRANSIT OF VENUS 


AT the meeting of the French Academy of June 29, 
M. Dumas. gave in the Report of the Commis- 
sion charged with making the necessary preparations for 
observing the apprseching transit of Venus. 

The stations chosen by the commission are Campbell and 
St. Paul Islands, Houméa, Pekin, Yokohama and Saigon. 
Each Ed is under the charge of a chief, the con- 
duct of the first having been intrusted to M. Bouquet de 
la G the second to M. Mouchez, the third to M. 
An the fourth to M. Fleuriel, the fifth to M. Janssen, 
and the sixth to M. Hérault. e observers altogether 
number twenty-five, accompanied by twenty-five assis- 
‘tants, M. Bouquet de le Grye has y left; M. 


ig,microscope, and emplo 
'"Fmine the character of the metal and its effect upan 





Fleuriel is on the point of setting out for Pekin. M. 
Janssen loses no time in leaving for Yokohama, from 
which he will not return directly to Europe, having under- 
taken to go to Siam to observe the eclipse which will be 
visible there; 

As Campbell and St*Paul Islands are perfectly barren, 
the Spas destined for them have been specially 
cared for, being furnished with fuel and provisions for six 
months. e 

A sum of 300,000 francs was allotted by the State for the 
whole of the expeditions; but this sum having been 
found insufficient, the Minister of Marine has abundantly 
and generously provided for the wants which have been 
pointed out by the Commission. Indeed, the French 
Government has acted in the most handsome manner 
towards the various expeditions, which have been furnished 
with everything that is in any way nec i 3 

As to instruments, besides those which have been 

i constructed for the enterprise, the depót of 
Marine has placed at the disposal of the expeditions a 
large number of instruments, among which are thinry-one 
tested chronometers. Four of the expeditions have each 
received an equatoreal of 8in. No expedition from any 
other country, the Report will be ed of in- 
struments so powerful. Equatoreals of 6 in. have been fur- 
nished to the six expeditions, and telescopes of the same 
power as those adopted by the various expeditions of 
other countries. 

Various photographic apparatus and methods of obser- 
vation have The Commission has 
decided in favour of the system of M. Fizeau, who has 
himself supeiintended the construction of instruments and * 
initiated the operators in allthe practical details which 
they ought to follow. E 


a 


ON VAPORISING: METALS BY ELECTRICITY 

“HE following" simple results obtained by frictional 

~ electricity may be of interest, perhaps too of use 
in the investigation of certain minerals and the action 
of intense heat upon them. . 

The description of a characteristic experiment is all that 
will be necessary to explain the process'and to show how 
similar ts may be obtained from other substances, 
A very fine of sheet platinum, of about an inch in 
length, is pla&d between two microscopic slides of glass, 
and two pieces of thin sheet copper with rounded ends 
are placed in contact with the extremities of the platinum, 
the copper being any convenient length and breadth, so 
as to extend beyond the glass slides, but not to be as‘ 
broad ; a charge of electricity from about eight square 
feet of Leyden jar is through the metals; the 
effect of the heat from the charge is to vaporlse the plati- © 
num, which js instantly condensed in a transparent Taper 
upon the’ cold: glass. eee can be investigated by 

in 


various ways to deter- - 


reflected or transmitted light. 

Copper, tinfoil, tinfoil am: ed with mercury, gold 
and silver, can be used in a similar manner, but they pro- 
duce layers very dissimilar in appearance. To act upon 
finely-ground substances, such as vermilion, sulphate of 
antimony, sulphur, &c., a line of the powder must be 
made and the charge be passed through in the same 
way as through the platinum. 

Part of the vapour escapes from between the slides, but ` 
this can easily be condensed upon each of two pieces of 
glass placed in such a way as to intercept the vapour as 
It passes from between the two slides; it is then con- 
densed in a long but narrow line. The fnanner in which. 
the glass is affected by the heat, and the concussiori pro- 
duced by the expansion of the vapour, are worthy of notice.. _ 

Considerable difficulty will be found in vaporising: 
copper, doubtless from 5 being sueh an excellent con-- 
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ductor. Some of the powdered substances appear to 
require a small spark to be passed through them before 


they allow a larger charge to pass, as if the particles 
needed polarisation. 





G. H. HOPKINS 
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THE HERPETOLOGY OF NEW GUINEA* 


D® ADOLF BERNHARD MEYER, who, as most 

of the readers of NATURE will be aware, has 
lately returned from a very successful expedition to New 
Guinea, has published in the “ Monatsberichte” of the 
Berlin Academy a short account of his herpetological dis-, 
coveries, which present several points of interest. Pre- 
vious investigators of the natural bas of this wonderful 
land have paid more attention to its birds than to its 
reptiles and amphibians—-a circumstance perhaps scarcely 
to be wondered at in the land of paradise-birds. and so 
many ether anomalous forms. Dr. Meyer, however, while 
he has by no means neglected the class of birds, as shown 
by his recent communications upon that branch of zoology 
to the Academy of Vienna, has likewise paid much atten- 
tion to the representatives of the inferior orders of rep- 
tiles and batrachians which he met with in New Guinea 
and the adjacent islands. Although this branch of the 
Papuan fauna is well known to be comparatively poor, 
Dr. Meyers labours have been by no means without result. 
Of sixty-three different forms belonging to these orders 
of which he collected specim thirty-four have turned 
out to be new to science; and of the remaining twenty- 
nine, the greater pait were previously not known to occur 
in this locality. 

OF tortoises, besides the marine Chelone imbricata, 
only one was obtained in New Guinea, which, however, 
was of a new species belonging to an A ian form. 
Of lixards, upwards of thirty species were collected, 
amongst which Australian types are again ominant. 
Amongst the sixteen serpents met with in New Guinea, 
Jobi, and Mysore, were several of special interest. The 
Australian carpet snake, Morela, 1s represented by an 
allied form, proposed to be called Chor sython, besides 
which two other new genera are described, one belonging 
to the boas, and the other to the colubrine snakes 

Of batrachians, Dr. Meyer collected specgnens of nine 
species in New Guinea and its islands, five of which he 
considers to be hitherto undescribed. 

It will be thus evident that Dr. Meyer has made a by 
no means inconsiderable addition to our knowledge of 
this branch of the Papuan fauna. At the same time it 
cannot be supposed that we are, as yet, by any means 
perfectly acquainted with the herpetology of New Guinea 
when so little 1s known of the vast interior of this strange 


country. 





COGGIA’S COMET 


AX observation taken here on July 4, shows so 

close an agreement with the position calcu- 
lated from my parabolic elements in NATURE (vol. 
x. p.149) that ıt appears unlikely the comet can 
have so short a period as 137 years, and consequently 
that, notwithstanding similarity of orbits, 1t probably is 
not identical with the body observed by the French 
Jesuits in China in July 1737. Between Aprl 17, the 
date of discovery, and July 4 it had tra an arc of 
just 90° of true anomaly, and if any decided ellipticity 
existed, so wide @n arc must have shown it, the stellar 
appearance of the nucleus having admitted of very exact 


* © Uebersicht der von mr anf Nou und den Inseln Jobi, M 
und Mafoer im Jahre 1 gesammelten " Von Dr. Adolf 
hard Meyer. (Beilm: Moomtzb. Akad., 1574) 
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observation throughout. On July 4, twenty-one days after 
the last position I employed in determining the orbit, the 
computed right ascension differs only 20%, and the decli- 
nation 14" from the observation. In all probability, 
therefore, the comet has not visited these parts of space 
within many centuries. 

Measures of the diameter of the nucleus on July 4 gave 
nearly 14 seconds of arc, the distance of the comet at the 
time, by my elements, being o'6016, which indicates a 
real diameter of about 3,750 miles; it has, perhaps, 
slightly contracted within the last fortnight. 

is morning Mr. W. Plummer, at this observatory, 
found the comet e in brightness to a Persei, a second 
magnitude star in elander's Atlas. 

I may here mention that for calculation of actual di- 
mensions or distances I take the sun’s parallax, after M. 
Leverrier = 8*:86, which, combined with Capt A. R. 
Clarke’s value of the earth's equatorial semi-diameter. pos 
for the mean distance of the earth from the sun, 92,26 ,000 
miles, a figure that I believe to be as probable as any now 
to be attained. otk moon's mean distance from the 








earth, adopting Prof. J. C. Adams’s parallax, is thus found 
to be 238,800 miles, or 60°273 equatorial radii of our 
globe. J. R. HIND 
Mr. Bishop’s Observatory, 
Twickenham, July 7 
DE CANDOLLE'S PROPOSED “PHYSIO- 


LOGICAL GROUPS” OF PLANTS 


I" the Archives des Sciences Physiques et Naturelles, 

No. 197, M. de Candolle proposes a new classification 
of the ble Papa based on the physiological re- 
lations of plants to heat and moisture, which he believes 
affords a means of tracing the connections of recent and 
fossil floras in a way which neither botanical nor 
Erogo grouping do. He makes six divisions 
altogether. 

I. The first of his "physiological groups? consists of 
those which need much heat and much moisture, and to 
them he gives the name Hydromegatherm, or, for short, 
Megatherm. These at present live in the tropics, 
and sometimes as far as 30" N. and S., in warm and damp 
valleys, where the temperature is never below 20° C., and 
the rains never fail The predecessors of the existing 
Megatherms were widely spread, but at the commence- 
ment of the Tertiary period they became confined pretty 
much to the equatorial zone, Their botanical characters 
vary considerably, and they are represented in almost all 
cases by different species in Asia, Africa, and America. 
The most characteristic families are Menispermacca, 
Byttneriacese, Ternstroemiacere, Guttiferee, Sapindaccee, 
Dipterocarpese, Sapotacez, Apocinacem, Anstolochacz, 
Begoniacex, Piperaces, &c. 

t. His second group requires heat with dryness—Xero- 
philes he proposes to call them. Their present distribu- 
tion is in dry and warm regions of from 20° or 25? to 30? 
or 35^on each side of the equator (thew particular 
districts are carefully noted). The group includes a large 
proportion of Compositæ, Labiatæ, Boraginaceæ, Libaces, 

almæ, Myitaceze, Asclepiadaceæ, Euphoibiacez ; but the 
most characteristic are cee, Ficoidese, Cycadacexr, 
Proteacez, and Zygophyllee. There are few large 
trees, few annuals, and the aspect of vegetation is but 
meagre. The palzontol of the regions where Xero- 
philes now exist is too httle known for us to be able 
to trace the former migrations of plants forming this 


group. 

3. The third group includes those plants which require 
a moderate AE. 15° to 20° C., and moderate moisture, 
and are named Mesotherms. They are now found around 
the Mediterranean, in the slightly elevated regions of 
India, of China, Japan, California, tral United States, 
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the Azores and Madeira, and in the plains and low 
valleys of Chili, Monte Video, Tasmania, and New 
Zealand. Their characteristic families are the Au 


uglandez, dig ae ee Magnoliaceze, 
Pallaelpinie 


ippocastanese, Cam 
Hypericacere, however Ravers a large number 
Leguminosa, Composite, oren Labiatæ, &c. 

4. The fourth group is of plants o temperate climates 
having annual means of 14° to o? C., and these are named 
Microtherms, Im Europe they occupy plains:from the 
Cevennes and Alps to the North Cape, in Asia from the 
Caucasus or Himalaya, to 65°, in erica from 38? or 
40°, to.60° or 65°. THE) ute also met with in Kerguelen, 
Campbell, and the Malonine Islands, and the mountains 
of New Zealand.’ No characteristic "families are enume- 
rated, as it is the absence of forms that are usually Meso- 
therms and above all of uq ce or Xerophiles, which 


g3 ne this grou 

[oed is bis or plants living in arctic or antarctic 
Seon or in on mountains Bender ions. They 
need but little .heat, and hence are galled Hekistotherms. 


One of their important characteristics is that they can 
endure the absence of light during the time they are 
covered with snow. Though no family belongs entirely 
to this group, Mosses, Lichens, Grasses, Crucifers, 
Saxifrages, Roses, and Composites beara large propor- 
tion to the whole. Some species of Betula, Salix, 
Empetrum, Vaccinium, and certain Conlfers also are 
Hekistotherm, - 

6. The sixth group includes exceptional plants ; thése 
requiring a mean annu&l temperature of more than 30° C., 
for which the name Megistotherm is pro 

After the description of his pro groups, M. de 
Candolle at once faces an objection he sees is e to be 
raised, and that is the difficulty of classing a species 
under. any one pamada gene His reply is that it is 
always possible to do so if due attention is paid to the 
conditions under which it lives, both by studying the 
climatal conditions of its native country, and by. 
mental culture. Fossil ts, he admits, can only be 
classed by analogy; but he very justly adds that in deter- 


mining their botanic affinities in ke manner there is gene-- 


rally nothing but analogy to rely on, flowers and fruits being 
hip P In answer to the possible objection that there 

sitions from one group to another, and that the 
limits are arbitrary, he is content to reply that though a 
classification based on botanical characters may be more 
precise, the limits of phical groups and of geolo- 
gical periods.are ually wanting in exactness. 

The ay «that iological groups in no way 
coincide with established pee tanical or geographical groups 
is worth notice. All families that are at all numerous 
in ies are represented in more than one of these 
physiological groups, and sometimes in them all. To 
give only one instance, the Primulaces live in almost 
all cold and temperate regio and yet the Mymi- 
n which are their y representatives, are 
found in the tropics, Even in genera which have not 

“many varieties of form, the same is the case. The 
Cassias, for example, are mostly Megatherms or Meso- 
therms, yet Cassia marylandica flourishes at Geneva, 
where the winter minimum is sometimes 25° C, Some 
willows flourish far north, yet Saks Aumboltiana 
is met with in the district of the Amazon, and Sakir 
rd y por in Egypt. 

ere any connection between the physiological 
ca ae ts and the form of their organs of 
vegetation ? de Candollé thinks not. For example: 
there is no recognisable difference between the forms and 
tissues of ferns which we have to preserve in hot-houses 
and those which will grow in the open mir. There are 
many facts such as these which seem to show that there 
is no direct relation of cause and effect between the form 
and those physiological qualities of plants which have 


reference to climatal conditions, There is rather a depen- 
dence pn some common cause which has influenced both 
sets of phenomena, which M.de Candolle refers to heredity. 
M pecs asd particular form because its ancestors had 
a form more or less the same. It has certain physiological 
qualities with reference to climate because the exterior 
conditions which have béen impoeed on it tbrough innu- 
merable ages have prevented other qualities from being 
developed and have secuged the heredity of those m 
have enabled it to live. This, he considers, is the 
the explanation nra a flora of any particular climate as 
not present in the ‘totality of its spécies any distinctive 
penina Arctico-Alpine plants are of different 
amilies, and it is impossible to point to any development 
eu E cannot also be met with in tro a 
lants. The ascendants of Arctico-Alpine plants 
fived together, and only certain of them have lived to- 
gether through changes of temperature. Physiological 
qualities may be changed in length of time when exterior 
conditions have not changed in such a way as to cause a 
species destope ish | M.deCandollelays great stresson the fact 
wel dp saa of horticulturists, that it is 
much more rare to obtain any change in the power of a 
plant to endure modifications of climate than 1t is to ob- 
tein change of farm. A period of greater length than the 
historic period of Europe seems to be needed for a modi- 
fication of physiological conditions ; witness the fact that 
for some 3,000 years the date has been grown in Greece 
and Italy without any success in getting the fruit to ripen. 


The fact that physiological conditions are so much more 
permanent than form is to M. de Candolle a argu- 
The impos- 


ment a ake of his bra ip groups, 
sibility groups, perfectly true, to- 
eee ake ee that the climates of each region have 

from one period to another, is also ‘claimed as 


additional argument in favour. ^ 

For the purpose of showing that these ps make the 
facte of geographical botany, both ‘of geological and pre- 
sent times, more qe and more easy oí discussion , 
as regards general laws, their distribution in Europe since 
the commencement of the Tertiary period is taken as an 
illustration. The works of Gœp hr den Unger, Garo- 
vaglio, Ch. T. Gaudin, Saporta, &c., have supplied M. de 
Candolle with his data, and on comparing the fossil floras 
with recent forms he has had no difficy -in classifying 
them according to his' aa He, of course, goes on 
the hypothesis that like forms have sprung from an- 
tecedents possessing like irae physiological pro- 
perties. an area urea any uncertainty there 
may bei is within ae ate out that though a fossil 
Ficus might be taken for a Megatherm or Mesotherm, it 
could never be mistaken for a Microtherm or Hekisto- 
therm, since we do not now know any Ficus capable of 
resisting such cold. A fossil Betula may have been Mi- 
crotherm or HE RED but not Megatherm. 

Acting on these h eses he has reduced his results 
posite n a tirana his great diffi- 
culty has been to class the different fossil floras according 
to geological periods that could be relied on; stratifica- - 
tion indonor palzontology being the only safe basis of 
relative age grouping.- 

Different climates prevailed in different parts of Europe 
d the Tertiary period as well as now, and he urges it 
must be recollected that when two fossil floras (faunas 
equally so) which are much alike are met with in widely 
separated latitudes, they cannot have been conterhpo- 
raneous. Inthe same latitude, too, difference of elev4-. 
tion will have had a similar effect to difference of latitude. . 
Floras of quite different facies may therefore have been 

. 


contem eous. ; 
. In transcribing the-following table and explanations we 
have given only the-name of the author who described 


the floras. M. de Candolle gives exact references to the , 


, works where the descriptions may ke found. 
e 
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Distribution of Physiological Grouss in Europe since the 
Commencement of the Tertiary Feriod cecording to our 
present knowledge of Existing acd Fossil Floras 
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EXPLANATION CF THE TABLE 
A.—AMegethernis. 

A. Existing M erms. i 

Al, Beds of Monod, Paudeze (Heer) esotherms are mixed 
with M erms. 

AA, “Gypses d'Air." Megntherrs wita Mesotherms C!*. 

AJ, Chiayone and Salcedo (Massalongo) Mesotherms are 
mixed with Megatherms Lut the -ormer me in large pro- 
poroi 

A‘, “ Gables supérieurs du Soissonnais” (Watelet), containing a 


large proportion of Megatherm. The atratigraphical 

Won AE these beds t shou:d be noted, 1s inferred 

Loos paleontological evrlence rather than from super- 
posiuon. 

A‘. Bolca (Massalopgo), although mixed with Mesotherms, Me- 


gatherms p derate. 
A*, Sheppy (Howe heals; Ad. Grongnicrt, Lyell). 


B.—ZExistissg Xeropttles. 
The countries where {pesil floras of*-his character are to be 
e 
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expecied have not been worked geologically, and no bed con- 
taming Xerophiles is known. 
C.— Mesother ms. 


and recent Mesotheims. 
oras in the south-east of France worked out by 


C. Existin 


C! and C*, South-cest of France (Saporta). Some Megntherms 
occur in his lists, but they do not form a fourth part of 
each flora. 

. Piedmont (Srsmonda). 

CEningen (Heer). 

. Monod, Paudeze (see À!). 

Dantrig (Hee1), The lower bed contains Sequo:d, Smuax, 
Myne, Ficus, Lawacem, Juglandacere, &c. 

. “ Gypaes d' Aix" (sce A?). 

. Chinvone and Salcedo (see A?). 

. Bolca (see AE 

. Spitz (Heer), mixed with Microtherms D4, 

. Iceland (Heer), mixed with: Microtherms D?. 


Iv.—ALPberotkerus. 


D. Existing and receat Microtherms. 
. Cannstadt alluvinl deposits. 
. Laminated lignites ot Dinten Doe 
. Cromer forest bed (Lyell, Heer). 
. Spitsbergen (Heer), mixed with C. 
. Iceland (Heer), ed with Cl, 
E. —Hekistotherm s. 
E. Existing Hekistotherms. 
. Southern Sweden, Denmark (Nathorst). 


E’, Mecklnburg end Cromer below the forest bed (Nathoist). 
E? Glacial clay of Schwerrenbach—between Zunch and Con- 
stance—(Nathorst). 
Et. Superficial diluvium of Spitzbergen (Heer). 
SENS. i 

+ When two groups me united by the plus sign it means that 
at least one-fourth of the flora 1s made up of the second 
gioup indicated. 

? The note of interrogation is used to imply that the geological 
age of the bed 1s doubtful. 

Setting out with the belief that at a most remote period 
there was all over the globe a high and nearly uniform 
temperature, followed by & gradual cooling and the deve- 
lopment of diversities ın climates M. de Candolle pro- 
ceeds to show that the earliest plants must have been 
Megistotherm. With the exception of the carboniferous, 
we are too imperfectly acquainted with the floras of Pn- 
mary and Secondary penods to trace their distribution. 
At the commencement of the Tertiary period Megatherms 
occupied all the then land surfaces up to 58°. The other 
groups became gradually separated, and migrated as in- 
crease of cold diove them from their former areas. The 
means by which this was effectedisa matter of hypothesis, but 
it is not hypothesis to say that the vanous groups never 
It cannot be proved that 
oimerly existed a single form of vegetation, while 
M. de Candolle urges that the surface of the globe cer- 
tainly had formerly one uniform climate. The distribution 
of physiological groups indicates two sorts of floras, one 
migratory, the other fixed. Intertropical floras have had 
but few vicissitudes, arctic and antarctic have experienced 
many. 

We submit this réstsné of M. de Candolle’s proposal 
and illustration without at present offering any remarks, 








NOTES 
Tre usual programme of the forthcoming (the 44th) meeting 
of the Britsh Association at Belfast has been issued. The 
First General Meeting will be held on Wednesday, Aug. 19, at 
8 A.M. precisely, when Prof. Williamson, F.R.S., wil rengn 
the chair, and Prof, Tyndall, F.R.S., Premdent-elect, will assume 
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the presidency, dnd deliver an address, On Thursday evening, 
Aug. 20, at 8 P.M., there will be a Soirde ; on Friday evening, 
Aug. 21, at 8 P.M., a Discourse by Piof. Huxley, F.R.S. ; on 
Monday evening, Aug. 24, at 8.30 P.M, a Discourse by Sir John 
Lubbock, Bart, M.P., F.R.S.; on Tuesday evening, Aug. 25, 
at 8 pM, a Soirée; on Wednesday, Aug. 26, the concludmg 
General Meeting will be held at 230 P.M. The following are the 
officials of the various sections :—A, Mathematical and Physical 
Sclence.— President : Rev. Prof. J.H. Jellett, M.R.LA. Vice- 
Presidents: Prof, Everett, F. R. S. E. ; Prof. Purser, M.R.LA. 
Secretaries : Prof. W. K. Clifford, F.R S.-; J. W. L. Glaisher, 
F.R.A.S. ; Prof. Henchel F.R.A.S.; Randal Nixon; G. F. 
Rodwell, F.R.A.S. B, Chemical Science.—Piesident: Prof. 
A. Crum Brown, F.R.S.E, Vice-Presidents: Prof. Maxwell 
Simpson, F.R.S. ; Dr. Debus, F.R.S. Secretaries: Dr. J. F. 
Hodges, F.C.S. ; W. Chandler Roberts, F.C.S. ; Prof. Thorpe, 
F.R.S.E. C, Geology.— President : Prof. Hull, F.R.S., Vice- 
Presidents: Prof Harkness, F.R.S.; Prof. Geikie, F.R.S. 
Secretaries : Louis C. Miall; R. G. Symes. D, Biology.—Pre- 
sident : Prof. Redfern, M.D.  Vice-Presidents : Dr. Hooker, 
C.B., Pres. R.S.; Sir W. R. Wilde; J. Gwyn Jeffreys, F. R.S. 
Department of Anatomy and Physiology. —Prof. Redfern (pre- 
sident) will preside. Secretaries: Dr. J.J. Charles; Dr. P. H. 
Pye-Smith. Department of Zoology and Botany.—Dr. Hooker, 
C.B., Pres, R.S. (vice-premdent), will preside. Secretanes: Prof 
W.T. Thiselton-Dyer, Prof. R. O. Cunningham, F.L.S. Depart- 
ment of Anthropology.—Sir W. R. Wilde (vice-president) will 
preside. Secretary: F.° W. Rudler, F.G.S. E, Geography, 
—Prendent: Major Wilson, F.R.S., Director of the Topo- 
graphical Department-of the Army. Vice-presidents: Sir 
MEE Prete; G C, S.L, K.C.B., F.R. G.S. ; Admiral Ommanney, 
C.B, F.R.S.; ; Major-General Strachey, F.R.S. ; Secretaries: 
E. G. Ravenstein, E.R.G.S.; E. C. Rye; J. H. Thomas, 
F.R:.G.S. F, Economic Sclence and Statistics, —Presi- 
dent :———. "Vice-presidents : W. Donnelly, C.B. ; Pro T. E. 
Clife Leslie. Secretaries: F. P. Fellowes, F.S.A; E. 
Macrory. G, Mechanical Science.— President : Prof. Tana 
Thomson, F.R.S.E. Vice presidents: Sir John Hawkshaw, 
F.R.S. ; Sir Charles Lanyon. Secretaries: James Barton; 
E. H. Carbutt; J. N. Shoolbred, F.G.S. 


THE announcements for holding the twenty-third meeting of 
the American Association for the Advancement of Science at 
Hartford, Connecticut, on Aug. 12, have been issued by the 
secretary, in which we aro informed that the head-quarters will 
be at the State House. Dr. John L. Leconte, of Philadelphia, 
ls president of the coming meeting ; Prof. C. S. Lyman, vice- 
president, F. W. Patnam, of Salem, permanent seaetary ; 
Dr. A. C. Hemlin, general secretary; and William S. Vaux, 
treasurer. The Hon. H, C. Robinson is chairman of the local 

. ! 2 E £ ` i 

A MARBLE r£&ica of Woolners remarkably fme bust of the 
late Prof. Sedgwick has just been placed ın the hall of the 
Geological Museum in Jermyn Street, the gift of a lady who 
wishes to be anonymous. The School of Bntish Geology is now 
well iepiesented in this museum by the busts of the following 
geologists :—Hutton, Playfair, Sir James Hall, Wiliam Smith, 
Greenough, Buckland, De la Beche, Foibes, AEE and 
Sedgwick. 

IT will be heard with iegret that Dr. J. Hughes Bennett bas 
been obliged, on account of hls health, to intimate his resigna- 
tion of the Chair of Physiology in the University of Edinburgh. 
It is understood that Dr. McKendrick, Dr. Bell Petugrew, and 
Prof. Rutherford will offer themselves for the vacant chair. 


PROF. SCHROEDER of Erlangen (Deutsche Archev fur Minische 
Medicin) confiums, by a 1emarkable case occuring in his own 
practice, the previous observations cf Winkel and C. Braun, of 


the occasional occurrence of small cysti in the mucous membrane 
of the vagina of pregnant females containing some kind of air, 
These cysts he proposes to call air-cyst. When they ate opened 
the air escapes with a reportor ciack. These observations, if 
verified by subsequent inguirers, will form a remarkable addition 
to the pathology of gaseous secretion or production. 


THE Observatory at Kiel, of which Dr. C. A. F. Peters is 
director, is to be removet to Altona, in order to be in closer 
connection with the University. 


- Tue death is announced of Mr, Henry Grinnell, of New 
York, whom the English public will remember in connection 
with the Grinnell Arctic Expedition. 


AT the distribution last week of prizes at King’s College, Mr. 
W. E. Forster, M.P., gave an address in which, among other 
subjects, he contrasted the expense of educating a boy from the 
age of nine to twenty-two at the older schools and universities 
with the cost of education during the same period at Kimg’s Col- 
lege; in the former case it 1s between 1,600. and 1,800/, in the 
latter only 4007. Mr. Forster also referred to the superior ad- 
vantages, in some respects, of German over English schools; 
he might at the same time have pointed out that a German. 
boy can obtain the best education which his country can give 
at a cost of something lke 5/. a year, which for the thirteen 
years between nine and twenty-two amounts to the ridiculously 


„small sum of 657. 


AT St. John's College, Cambridge, in April 1875, there will 
be offered for competition an Exhibition of 50. per annum for 
proficiency in Natural Science, the Exhibition to be tenable for 
three years in case the Exhibihoner have passed within two 
years the Previous Examination as "required for candidates for 
honours: otherwise the Exhibition to cease at the end of 
two yeara, The candidates for the Exhibition will have 
a special examination (commencing on Saturday, April 3, 
at I P.AL) in (1) Chemistry, including practical work in the 
laboratory ; (2) Physics, viz. Electricity, Heat, Light; (3) Phy- 
mology. They will also have the opportumty of being 
in one or more of the following subjects—(4) Geology; (5) 
Anatomy; (6) Botany, provided that they give notlce of the 
subjects in wch they wish to be examined four weeks prior to 
the examination. No candidate will be examined in more than 


"three of these six subjects, wherof one at least must be chosen 


from the former group. It is the wish o! the master and seniors 
that excellence in some single department should be specially 
regarded by the candidates. They may also, if they think fit, 
offer themselves for examination in any of the Classical or Ma- 
thematical subjects, Candidates must send their names to one 
of the tutors {fourteen days before the commencement of the 
examination. The Exhibition is not limited in respect to the 
age of candidates, and is not vacated by election to Foundation 
Scholarships. 


THERE will be an examination at Queen’s College, Cambridge, 
on Thuisday, Oct. 8, 1874, for an Exhibition for proficiency in 
Natural Science, open to all persons under twenty years of age 
who shall not have commenced residence in the University. 
The Exhibition will be of the value of 40/. perannum. Candi- 
dates will be required to pass an examination in elementary 
classics and mathematics No Exhibition will be given unless 
the examiners report that a candidate merits such a distinction. 
Each candidate must forward to the President of the College 
before the day of examination a certificate ef biith or baptism, 
and a certificate of good conduct from a graduate of Cambridge, 
Oxford, or Dublin. The successful candidates will be required 
to enter their names on the boards of the College and to com- 
menco remdencs at once.” Further. pesticulars will bo furnished 
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by the Rev. Dr. Camplon, or the Rer. G. Pirie, Tutors of the 
College. E 


- 


© Tm first number of a new journal, which promises to be an 
important organ on an important subjest, appeared on Saturday 
last. Tho Sanitary Record, a weekly journal of public health, 
proposes for its®bject, to collect and digest information relating 
to the health of the people, now mush scattered, and therefore 
in a condition much less available for reference and study than 
it might be. It is also to contain original papers in which sanl- 
tary points gre discussed in their scientific, social, and legislative 
aspects ; together with reviews of tbe British and foreign litera- 
ture of the subject. The staff of contributors includes names of 
many who hold the highest scientific position, and who are well 
known as authorities on hygienic matters. Miss Octavia Hull 
and several: other ladies are also included ; a paper by Miss 
Beale, Principal of the Cheltenham College for Ladies, appearing 
in the first number, while others are promised shortly by Miss 
Stanley? Miss Hill and Mrs. E. Mamice. We are convinced 
that this new jowmal will fill a gap which has existed for some 
time ; and, from the introductory number before us, we think 
that no one will have reason to complain of the manner in which 
it has been organised and started. 


Pror. O. C. MazsH, of Yale College, has directed atten- 
tion, at a recent meeting of the Connecticut. Academy of Arts 
and Sciences, to the peculiarly diminished capacity of the brain- 
case in some of the Tertiary mammalia of North America. This 
js most marked in the Eocene genus Dinoceras, an animal which 
must have been nearly as bulky as a full-sized elephant, and yet 
its brain could not have been more than one-eighth the average 
bulk of that in the Indian rhinoceros. In the Miocene Bronto- 
therium the brain-case was considerably large proportionately ; 
and in the Pliocene Mastodon bigger still. These facts have an 
important bearing on the evolution of mammals, and open an 
interesting field for further investigation. 

Ax important addition to ornithological literature has just ap- 
peared in the form of Mr. Sharpe’s *' Catalogue of the Birds in 
the British Museum,” of which the first volume, comprising the 
Accipitres, or Raptorial birds, is before ux. 


Wx believe that at a recent meeting of the ouncil of the 
Zoological Society it was' determined that a new building, on & 
large and much improved scale, should be commenced next 
spring and completed during the summer, to contmin the lions, 
tigers, and other large feline animals. 


TEx Senate of the University of London, at a meeting on 
July 1, adopted the following amendment by 17 votes to 10 on 
a proposal to obtain a new charter enabling the University to 
confer degrees on "women :—‘‘ That the Senate is desirous to 
extend the scope of the educational advantages now offered to 
women, but it 1s not prepared to apply for a new charter to admit 
women to its degrees.” 


Tux well-Rnown German ethnologist, Dr. A. Bastian, is about 
to publish a work with maps and illustrations, giving the results 
of the German expedition to the coast of Loango. 

M. LxvrRRIER has asked for an authorisation to attend or to 
send a representative to the Maritime Congress, the programme 
of which we gave in a recent number, 

THE comet is beginning to attract the notice of the general 
public. Telescopes are let on hire m several parts of Paris 
to get a view of it? 


Tux balloon of the Observatory of Paris is undergoing repairs 
under the superintendence of M. W. de Fonvielle. It will be 
used by him in making ascents in* order to verify the law of 
barometric pressure calculated bye Laplace. Trigonometrical 
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measures will be taken of the balloon by the astronomer of the 
Pans Observatory. The balloon is a silk one worth 1,60%, 
which was built during the war and was used for making captive 
ascents by the armé de la Loire. It is to be called the Nepise. 


SCIENTIFIC ascents are becoming numerous in Paris, Last 
Friday a balloon was sent up from La Villette gasworks to-try 
an apparatus invented by M. Jules Godard to ascertain whether 
the balloon is descending or ascending. The motor of the 
apparatus is a large horizontal disc, which is pushed by air 
pressure and puts i motion an electrical sgnal. The contrivance 
is rather heavy and bulky, and the rate of motion gires no 
idea of the numerical value of the movement. 


We take the following from the Academy :—'‘ Some of the 
American papers state that Prof. Hurley is likely to be the suc- 
cessor of Prof. Agassir at Harvard. We hope there is no truth 
in this. Are the English Universities so rich in really eminent 
professors, and so poor in money, that they can or must allow 
Prof. Huxley to go to America in order to find leisure for work? 
It would require nothing but the will for either Oxford or Cam- 
bridge to offer Huxley two or three thousand a year, without 
anybody suffering for iL There are hundreds of non-resident 
Fellowa, doing no good to the Univerzity, doing harm to them- 
selves in resting on their oars, when they ought to be pulling 
with all their might. Why not give five or ten such Fellowships 
to men hke Hurley, and make the Universities again what they 
were in the muddle ages, the very centres of intellectual force 
and light in the country? The Universities are so rich that they 
could beggar the whole world. Will they allow themselves <o 
be beggared by Harvard?” 

THE first number of the Linguist and Educatwnal Review, a 
monthly journal devoted to language, antiquities, science, aad 
education, has appeared ; its objectis the popular treatment of 
the various branches of ethnology, folk-lore, and kindred sub- 
jects. This first number contains an interesting article on practi- 
cal education, in which the wider use of the natural sciences in 
schools is advocated and the disproportlonate amount of time 
spent on the study of the classics deprecated. It also con- 
tains several other interesting articles in ethnology, &c. We 
gladly note that the editor intends to give a. portion of space 
monthly to the proceedings and papers of local scientific societies, 


AT the General Monthly Meeting of the Royal Institution, on 
Monday, the Secretary reported that Lady Fellows, the widow 
of Sir Charles Fellows, who was long a member and frequently 
a manager of the Royal Institution, had bequeathed to the 
Institution her drawings of Sir Charles's celebrated collection of 
watches, bequeathed to the British Museum. 


ARRANGEMENTS have been concluded between the proprietors 
ofthe Daily Telegraph and Mr. Bennett, proprietor of the Mew 
York Herald, under which an expedition will at once be de- 
spatched to Africa, with the objects of investigating and reporting 
upon the haunts of the alave-traders, of pursuing the discoveries 
of Dr. Livingstone, and of completing if possible the remaining 
problems of Central African geography. This expedition has 
been undertaken by and will be under the sole command of 
Mr. Henry M. Stanley. 


Ar the fortieth Annual Meeting of the Statistical Society, held 
on June 30, the report showed an increase of seventy-six Fellows 
in the year ending December 31, 1873. By consequence, the 
financial state of the Soclety is satisfactory, the surplus of assets 
over liabilihes being 2,508. Dr. Guy was re-elected president. 


IT was reported last week that the cable steamer Faraday (see 
NATURE, vol x. p. 64) had struck on an Iceberg off Halifax 
and became a total wreck. Happily this rumour has been 
proved to be without foundation, 
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ON Saturdsy last, July 4, a meeting of the Council of the 
Royal School of Mines was held at the Jermyn Street Museum, 
“ät which the reports of the examinations of the students con- 

~ nected with. that institution were received and considered, and 
the prizes awarded, The following gentlemen received the 
diploma of Associate of the, Royal School of Mines :—Mining, 
Metallurgical, ard Geological Divisions, S. A. Hill and W. 
Suise; Mining and Metallurgical Divisions, R. Cowper, A. R. 
Guerard, C. Lloyd Morgan; Metallurgical Division, W. Pearce ; 
Geological Division, A. R. Wills and,W. Frecheville. The 
“two Royal Scholarships of 157. each Tor first year’s students were 
awarded- to ‘Henry Loulé and E, Fisher Pittman; H.R. E the 
Duke of Cornwall's Scholarship was awarded to A. R. Willis, 
and the Royal Scholarship of. 254 to W. S. Lowe; the Edward 
Forbes Medal and prize of books were awarded to A. R 
“Willis ; the De la Beche medal and prize of books to C. Lloyd 
Morgan ; the Murchison Medal and prize of books to-A. R., 

"7 ‘Tux Quarterly Weather Report of the Meteorological Office 
has been issued, containing the observations of the seven ob- 
servatories from ‘April to Tune 1873. - 

Tux additions to the Zoological Society's Gardens during the 
Tast week include a Himalayan Bear (U/rrus tbetasas), presented 
by Mr. George Lockie ; two Red Kangaroos (Macropus rodus- 
tus) from Australia, presented by the Acclimatisation Soclety of 
Melbourne; two Audouin’s Galle (Zqrus asdowins) from Sar- 
dinia, presented by Lord Lilford; a Kappler’s Aimadillo 
(Tatusia kappleri) from Surinam, deposited ; two Musquashes 
(Fiber sibeticus) from North America, received in exchange; a 
Harpy Eagle (Thrasaaus hargysa) from Paraguay ; seven Ariel 
Toucans (Ramphastos arie) from Brazil, purchased ; a Collared 
Fruit Bat (Cysonpeteris collaris), born in the Gardens. R 








SCIENTIFIC SERIALS 


THE cuirent number of the rual of Assatomy aud Physio- 
logy contains several papers of interest. Dr. Binz commence: 
with an article On some effects of alcohol on warm-blooded 

animals in which he supports the non-heatmg action of alcohol, 
considering the subjective impression as the uence 
of the irritation of the nerves of the stomach, and of e en- 
ent of the cutaneous vessels. The cooling effect of 
alcohol on febrile conditions is demonstrated. and shown to 
on its direct diminution of the activity of. the cellular 
elements of the body, on the increase of the cuigneous circülation 
which arises fren ing of the heart’s action, and in.the 
diminution of muscular actvity which follows its exhibition. 
—Dr. J. Blake continues his observations On the action of 
ino subetarices when-mtroduced directly mto the blood, 
endeavouring to show that' in the same isomorphous group of 
elements, the intensty of'phymological action increases as the 
` atomic weight of the "elementz, but the ielative atomicity of 


~_, ,groups which nre not closely related shows no co 


~ ‘gradation. The salts descnbed on the t occasion are those 


- .^ of the alkaline esiths.—Prof. Cleland discusses double-bodied 


monsters (Huas) and the development uei tongue in them, 

that organ being frequently found situated o nasal 

the palato at the samo time cleft. —Dr. C. Reyher deson bed 
poii connected mih mie cal ga and synovial membranes of 
ointz, sho e “syno process,” or portion of the 
noval Eie dios which la over the borders of the i 
is not to be looked as an ingrowth of the synovial membrane 
buts beifig formed in sits as the development of the joint pro- 
ceeds.—Mr. Reoci endeavours to account for the presence of 
free hydrochloric acid in the gastric juice, the constant presence 

;, of which he gives experiments in proof of, on the far-fetched as- 

7 sumption that the oxidation of the sulphur which is contained in 
albumen takes place in the walls of the storhach ; that the 
sulphuric acid thus formed d the sodium chloride, 
pog free hydrochloric acid to form part of the gastric jute. 
—Prof. Turner having had a second specimen of the Greenland 


parts omitted in the orginal-description, to be found in the semé 
journal of thé year previous, "He gives a drawing of tlie animal, 


tx 


which was six feet long. It was and the sexual organs 
are described. The testes possess no -deferentia, their pro- 
ducts must therefore be into the peritoneal cavity, whence 

The 


ureters were found to € before they entered the cloaca by 
the single duct, —Prof. has & paper On the use of the 
i teres of the hip-joint, In which endeavours to 
prove tho ides, which, as he Vaio had previoualy 
suggested by the late Profe Partridge by:Prof. Turner, that 
the body is on the two ts as a carriage is on C- 


death from an over-dose of chloral—Mr, F. Champ- 
gives a detailed description of the reptar of tho auricles 
of the frog and the rabbit. —Mr. J. C. Ewart describes the 


gires 
ey which is followed by part of his . 
paper on the placertation of the sloths, which wo have noticed ` 

on 2 former occasion. —Notes on some musculer: i 
follow, by Prof. Curnow; and the of the number en 
with . short notes by Mr. G. J. M. Smith, Mr. J. A. Russell, 
and Mr. Bellamy, on the dissection of an excised elbow, on 
unusually large renal calculus, three inches long, and a fumon of 

some of the carpal bones, repectively. - ; 
Bulletin Mesud de la Sociéd- d Accligatation -de Paris, — 
Drea the ry speech, in the Bulletin for Apnl, M. 
president, gives an interesting account of 
the victories oF acclimatisation in the case of the coffee plant, 
the product of which, now universally esteemed, would never 
have been general but for its lentation from its native home, 
Abyssinia, intg other perts of ica, into pons Asia, Ame- 
Tica, and those and West Indian wW are now its 
best producers—M. H. Bouley follows with an exhaustive 
on the subjection of anımals by man to his own 

© analyses the various effects of food, of climate, of locality 
of se'ection, and other influences on the natures of animals, an 
shows how our principa] useful animals, such as the horse and 
the dog, have gradually, by dint of the constant exertion of 
powers, been brought to their present state of subjection, — 
The annual re of the Society gives 2 retrospective glance at 
the year’s work, Among birds the principal metes lave 
i black swans, and € geese. 
Among fishes, the telescope fish, the rainbow fish of Ching, and 
the gourami, are the most remarkable. Among Repeal cal 
Australian trees, acacias, and others ; various of bamboos ; 
the Amcalyptes, peed acclimated in Algeria ; and China grasa, 
i orm a useful textile fabric, have been m- 


7 vy? far Ethuologic. > 
fur Ethnologie have, been continuing and concluding the series 
of papers in which its readers have been put in possession of a 


ethnology of Bengal, translated by Herr Oscar Flex, missionary 


r joy perfect freed 
regard to their control of the household and their pation 
in games in which men take ; and although the 

divorce “his wife on-good if he ventures to-do so withd 
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partaken of, contrary to the proecriptions of their present form 

$ ng the neiehboating Kukis no such practices 
p the men drinking and smoking apait in their festive 
gathai oot solemn festivals by visiting the graves 
E^ their pref ers to consult oracles and seek for omens. the 
country of the Kamas, where Lieue Bedingfield was murdered 
two yous after its annexation to our Indian empire, monoliths 
and other stone memorials are common, and for the most part 
present great smli to the menhirs and cromlechs of Cornwall 
and Brittany. The Garos, whose country lies west of Kana 
and extends in the south and east as far as the Brahmaputre, are 
but little known their own frontiers, while the mow- 
tainous districts of their settlements continue to be almost wholly 
umexplored. These tribes clum to be a primitive people, while, 
lke the Bris, they to here afinity with the English 
races. —Dr. J. G. Wetzstein gives an interesting account of 
the ancient Hebrew threshmg board, still in use in Syria, 
wherq, every has its communal threshing ground to 
which the nelghtx landowners—both great proprietors and 
the small peasants—bring their grain, mostly on camels, to be 
pres on these curious tables or boards. Dr. Wetzstein has 

before the Anthropological Society of Berlm a sample of 
the stones in use for this simple mechanical contnvance, which 
appears to be almost unchanged in its structure and mode of 
use from Biblical times to the present day, and may be seen 
amongst the Berbeis, the Cypriots, and in other parts of Asia 
Minor, besides Syris. 








SOCIETIES AND ACADEMIES 
LONDON 


-Royal Society, Jane 18.—On the Employment of a Plani- 
meter to obtain Mean Values from the traces of continuous Selí- 
recording Moteorological Instruments, by Robert H. Scott, 
F.R S. 

The usual method of dealing with baiogiams and theimo- 
gams 1 to measure them at certain intervals by appropriate 
scales, and to teat the numerical values so obtained by ath- 
metical processes so as to airive at mean results. 

At the suggestion of Mr. Francis Galton, the Meteorological 
Committee gave instructions that measurements should be made 
of the curves by means of Amsler’s Planimeter, in order to test 
the accuracy of unpublished means. 

It is perfectly obvious that the measurem@t of the area of 
the curve, if it can be executed with sufficient accuracy, must 
give a far more satisfactory mode of ascertaming the value of the 
mean ordinate of the curve, than the calculation of the a 
of any number of measured individual ordinates, while the 
economy of time msured by the use of the planimeter forms a 
most im t recommendation for its use. 

The mode of employing the instrument is as follows :—The 
entire permeter of the cuve, down to the base line, 1s mea- 

and the value noted. Then rug the same base Ame, 
a rectangle of known height, in unis of the scale of the curve, 
is next measured in the same way, and the value noted agnin. 

The ratio of these two values 1s the mean value of the ordinate 
of the curve, or the mean pressure or temperature for the inter- 
val embraced by the curve. 

The table subjoined to the paper ahows for a period of eight 
months the means of tem for Kew Observatory obtained 
by the planimetey, as well as those yielded by the old method, 
both for daily and for five-day means. It wi be seen that the 
difference in 242 determinations of daily means only amounted 
to o**5 on six occasions, and to o°°6 in one instance, while out of 
49 cases of five-day means the greatest difference was only 0*4, 
and this was only once attamed. 

At the end of the table a column headed *' Wr. Rep. Plates” 
gives the values obtamed by measurement of the plates published 
in the ** Quarterly Weather Report" for the period embraced 
by the measurements to which I have just alluded. It will be 
seen from it that the five-day means so obtamed hardly differ 
from those which are yielded by the direct measurement of the 
photographic cuve oy means of the lanimeter. 

The plates in question are obt by the use of Mi. Fiancis 
Galton's Pantagraplis which ers the seconds at a reduced 
time-scale to zinc plates, which lates are subsequently further 


reduced and transferred to copper by Wagners Pantagraph, as 
lained in the report of the Committee for 1870. 
uch a test as this affords a satisfactory proof of the accuracy 
of a nian oF our autom He recone hcl are executed 
in the Met cal Office. 
The result of pP experiments is that the plani- 
meter means are practically identical with those obtained by 
treatment of the valnes of the hourly ordinates. 


On the diuretic action of Digitalis, by T. Lauder Brunton, 
M.D., and Henry Power, M.B. 

The object of this communication is to show that the diuretic 
effects which follow the exhibition of digitalis depend on the re- 
actionary relaxation which follows the of the smaller renal 
arteries consequent on the influence of the digitalis, instead of on 
the direct increase in the arterial blood-pressure, the direct effect 
of the drug. 

An account of certain Organisms occurring fn. the Blood, by 
W. Osler, M.D. 

In many diseased conditions, and sometimes in health, careful 
investigation of the blood proves that, in addition to the usual 
elements, thero exist pgle pun masses, which on closer 1n- 
spection present a corpuscu appearance, varying in size from 
a quarter that of a white blood-corpuscle to enormous masses, 
with an oval or rounded form, sometimes elongate or irregular. 
The author watches these bodies at a temperature of 37°C and 
finds that they undergo remarkable changes At first uniform 
and still, Brownian movements soon commence ; fine projections 
from the mass develop; its edges become less dense, more 
loosely arranged ; semi-free minor corpuscles form, which quickly 
break ore movi mdependently in the fluid. Other filaments 

ergo the same fresh detaghments becoming so nume- 
rous as to fill the field of the object glass. es present 
themselves in abundance. The original mass has now become 
tibly smaller and more granular. The variety of the forms 
increases as the development goes on ; and whereas at first sperma- 
toroa-hke or spmdle-sha forms wero almost exclusively .to 
be seen, more inegular forms appear later, possessing two, three, 
or more tail-like processes, It is to be noted that in blood with- 
out the addition of saline solution or serum, no change takes 
place in the co es under consideration, even alter prolonged 
warning. It must still be confessed that we know nothing of 
the ongin or destiny of these corpuscles ; they evidently cannot 
anse from the disintemation of white corpuscles, for they form 
individual elements circulating throngh the blood. 


On Coniferine and its Conversion into the Aromatic Principle 
of Vanilla, by Ferd. Tiemann and Wilh. Haarmann, Commu- 
nicated by A. W. Hoffmann, F.R.S. 


Given the number of figures (not exceeding 100) in the recipro- 
cal of a prime number, to determine the prime itself, by W 
Shanks, Communicated by the Rev. G. Salmon, F.R.S. 

Deacriptlon of the and extinct races of gigantic Land 
Tortolses, Part I. and Introduction, and the Tortoises of 
the Galapagos Islands, by Albert Gunther, F.R.S. 

The author having the opportunity of exammung remains of tor- 
toises from the Mascarene Islands concludes that the several extinct 
gigantic poa are different from the more recent ones, and that 
there ıs the greatest resemblance between the tortoues of the 
Mascarene and Islands. An historical account is 
giren, which shows that the presence of these tortoises at two so 

t stations cannot be accounted for by the agency of man, 
at least not in historic times, and therefore that these animals 
must be regarded ns indigenous. The second part contains a 
description of the Galapagos tortoises. 


EDINBURGIL. 

Scottish Meteorological Society, July 2—This was 
the Half-yearly General Meeting of the Society ; the 
of Tweeddale, president of the Society, in theschair, e 
report was read by Mr. Milne Home, chairman of the 
Counal, from which it ap that the Society's stations 
number at present 104, of which 92 arein Scotland, and that 
the Society consists of 558 ordinary, I5 con nding, and 8 
honorary members Observations are made at fourtecn stations 
1n Scotland at 12 43 P.3L, in connection with the Inter ationsl 
scheme of Meteorology. The Hon. D. Pnmrose, secretaiy of 
the Fishery Boaid, who had entered with much rcal into the 
inquiry into the relations of meteorology to the hening fishery, 
having mtimated that if the Society would furnish the necessary 
nstruments he would endeavour that tucnty sets cf observa- 
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tions of ses temperature should be'carried on during the fahing | .- On the of vapours at temperatures, by Mr, J. N. 
sseason, the Marquis of Tweeddale has liberally provided the Lockyer. pe sedis aida qus ty ads 
“instruments required. Dr. Arthur Mitchell stated that the | communicated to o Royal Society and published in NATURE 
. - Ozone Committee bad resolved pahliciy to uU in ors Dy EON on the state of the preparations for the expeditions sent 
-'to submit to them any scheme which in their opinion would in- | p the Academy to observe transit of Venus on Dec. 9, by 
crease our knowledge of orone, and which they were desirous M. Dumas. —Report on the administrative sheasurea to be Chen 
to prosecute ifameted. Itis hoped that some line of yay for the preservation of territories threatened by PAwlexera, by 
give 


r 


likely to lead to satisfactory results will soon be. suggested 
whenever this is done the Committee will be prepared to special law should be made compelling proprietors to declare 
assistance out of the fund of 1007. placed at their by the | the first appearance of the that . experts should 
munificence of the noble President. Dr. Arthur and af the 
Mr, Buchan read a paper on the influence of seasons on human | infested vines, and. that these should be destroyed when 
mortality, which we to give next week. Mr. Ballingall, Islay, | thought necessary by ministerial decision, the proprietor 
exhibited and described a new pressure ancometer, invented by receiving adequate compensation, It is further suggested to > 
in districts to 


s E plants 
Thomas Sintena, CE, described s portable barometer made themselves in thé same district where the u has 
` The instrument tained pus t Uwe Arii Hie i zervo i 
e con an OUS arrangemen - infested territories of that might 
gested to Um by Mr, E. Sang Iron will also be very suitable w p x 
o 


German Chemical Society, June 8,—C. pre- | by him in this inquiry. A determination made at Greno 
sident, in the chair.—G. described the June 20 at 3.30 gave the tenperatuta 1,354", but to get at the 
of iodide of potassium from de of copper, contai 60— 66 | true temperature of the sun number must be corrected for 

cent. of iodine, which is now largely 1m fróm Peru. It REOR eer pace and. ote causes, {To eliminate these 

transformed into HI by it with SH, and then saturated | errors the author has mado several ascents of the Alpe, but the 
with carbonate of potasstum,—]. Thomsen maintains his view | results aro not yet made known—Some remarks were made on 
f that expressed by Berthelot, who believes the existence | the fi peper by M. H. Sainte-Claire Deyille; and 
definite-hydrates of acids and alkalis to be proved by the heet | M. ot communicated a paper d roger ‘of these remarks 


C,N,H,.—The same antbor has obtained a direct combination of | the destruction of Pkywlexera, by M. C. Monestier.—M. Lecoq 
oxalate of ethyl with sulpho-ures. —K: Femman communicates Erik py c coniuncta 2 note on the pines carbon 
observations on cinnabar. t transforms it into the black modi. | di e for same —On a point in the theory of 
fication, particularly sai Je by pitation. Metallic inen, by M. Halphen «c in 

at IOO? separates mer from it in the metallic state. | equation Z (rely — yx) — Maly + Na in 
mui Liebermann, by treating Dens benzl acid C,,H,,0, | and JV designate linear functions of + and y, by M. Fouret.— 
with sulphuric acid, d it into anthracen-sulphurie New method for determming the index of refraction of liquida, 
acid.—A. W. Hofmann has investigated residues of the aniline by MME Terguem and Trannin. The authors gave a description 
manufactory of M, Weiler in Cologne, consisting of pure phe- y 
nylene-diamıne.—K. Wippermann publishes new investigations by ot. 
on the condensed hydrocyanic acid 3 ,Jately obtamed by | —On the ration o€ liquids at temperatures. above ther 
Langé. It is always formed when acid is kept boiling points, .de Gerner. —On new apparatus calledaccelere.  - 
with a smali quantity of alkali, and It is ex- | seers, ior the study of the phenomena of the combustion of gun- | ~ 
tracted from the residue by ether. Hydrate of trans- | powders, by. MM. rez and H. Sebert.—Note on an intestinal ~ 
forms it into glyc Its formula appears to be N=C—C | calcalus of tbo.; by MM. Delachanal and Merme&— 
(NH,) H — CN, the nitrile of amido-malonic acid. —H. Schiff Renal ôf the employment burials, 
amigns the formula of a dilaureate of glycerine to the fat of | On the publication the observations of meteors made by M. 
laurel, which has hitherto:been considered as a derivative of | Coulvier-Gravier, a letter from M. Schiaparelli —On the struc- 
allylic glycol—L. Henry proves the formula of lactide to be | ture of the caudal ap of certain ascidian larvz, by M. J. 
doubly as large as has been admitted until now. = (C,H,O4),.— . 
The samo chemist described derivatives of propergyl [with | This,was found after cases of lead-polsoning.—M. Chatin was 
Br, Br, and Bry of chloride of allyl with and of on a i 5 Mpp Ge 
~ wth monochlorhydrin of glycol.—C. Kaiser showed a set ef | section capted by the of Gay. > 
~ very exact hts cut in rock orystal and obtained from the 5 
manufactory of Hermann Stern in Oberstein, near Kreuznach, 








| Pasis l f CONTENTS _ ma 
- Academy of Sciences, June 29—M, Bertrand in the 
chair. —Gen. Morin communicated to the Academy a telegraphic | Tax Casar Tonino AA Loam, F.R.S.. te ror IP 
despatch from the Emperor of Brazil, sent from de Janeiro | Owxxs Cottece "Essays AND ADDREMIS". . . . . ^ 4 €x vs Xm 
on [une 23, and received in Paris on the 24th.—The fo i Ovx BOO Sai y ANA IE ELE "enr v 184 


. communications were read :—(On a pub pupil Dong. ~ Sir John Herschela [atte -—Capt. J. Hsc, RE, FRE. . 184 


rhodium, by MM. H. Sainte-Claire Cogmis’s Comet—A. C. Ray. ERAS. 4. V v sn 184, 
When iridium and rhodium are precipitated from their solutions Photographic Irradiation Joi Arrr a t n 185 
by forrálc 1 oralcohol, the ely divid 1 metalli F Lakes with two Ontfalls—A Cantion.—G R Jras O ETARE A 185 
possess remarkable piopertles. Tho rhodium thus obtemed de- | Onsxevatoutus 1X THE Uxrrxo States (Wirk Ilhustrafions) | aoa E 
com alcohol (m presence of alkali) h being libe- Taree eee uta Hoszoces MAS O cape EN 
tated and an produced. Formic acid is by REMNCH PREPARATIONS FOR TAX TRANSIT OF XNUS . . . . , . 190 
the same substance into carbon dioxide and water. joel du nana METALS KC Teeny uU a G: T Hor Si a. Oe 


390 
and palladium in the game condition do not attack formic acid, | Cooara's Comer. byJ.R. Hom, PRS.. . . . PPP? xor 
while iridium and ruthenlum act like rhodmm.—M, A, Ledieu DE CAXDOLUER Proromp *‘ P. LOGICAL Grours” or PLANTS | 19r 
presented the concluding portion of his researches on e theory | Senori Samus | L 3 Pindar d. er UNE E se eee 
of the collision of bodies with consideration of atomic vibrations, . BOCETOS amp ACADIDOES . s . 4 4... s. ud 
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SCIENCE IN THE SHOWYARD R 

I? is diffeult to over-estimate the benefits which prac- 

tical agriculture has derived from the great country 
meetings of our Agricultural Societies. Shifting from 
year to year to different parts of England these annual 
exhibitions have brought the general progress of agricul- 
ture to bear in a direct manner upon local practice, and 
made the country farmer acquainted with the improve- 
ments that have originated in distant centres of activity ; 
while at the same time the peculiar excellences of the dis- 
trict visited are prominently brought to light, and give 
their own distinctive character and teaching to the exhi- 
bitiog. The beneficial influence of such Agricultural 
Shows is much increased when, as in the case of the 
show now being held at Bedford, they are conducted by a 
first-class Society. Not only are the exhibitions in this 
case of greater number, and superior quality, but the 
character of the judging is superior also, and science is 
really brought to bear in awarding the prizes in the various 
classes. To refer to the present show of the Royal Agri- 
cultural Society at Bedford, the official lists tell us of the 
vast number of agricultural implements entered for com- 
petition, the class of drills alone including 135 entres. 
Every one of these implements, before this article is in 
type, will have been carefully tested by actual work in the 
field ; the quantity of power required to produce a certain 
amount of work will have been ascertained by a dynamo- 
meter contrived expressly for the’ purpose ; the construc- 


tion of each implement will have been thoroughly criti- 


cised ; and finally, its merits in each department of its 
work will have been expressed by an elaborate system of 
marking. The reports of these trials will in due course 
appear in the Society’s Journal, and the farmer will obtain 
a valuable mass of information on the subject of imple- 
ments such as no private individual could have given him. 
Anyone who desires to see how thoroughly the work of 
judging is done, and what wonderful skill is now brought 
to bear on the construction of agricultural machines, 
should read the two reports on Portable Steam-engines 
and on Ploughs and Harrows in the last volume of the 
Royal Agricultural Society’s Journal There can be no 
question of the immense benefit resulting to practical 
agriculture from such exhibitions, and from the publica- 
tion of such reports. 

Another chief item in Agricultural Shows, and perhaps the 
most attractive, is the live stock. The non-agricultural 
public has seldom any notion of the points aimed at by 
an intelligent breeder of stock, and those who have never 
attended one of the country meetings of our great Agri- 
cultural Societies may very likely expect to see a mere 
collection of fat beasts, Our agricultural readers well 
know that this is far from being the case. Bulk is by no 
means the object which the breeder has in view ; his aim 
is the production of an animal perfect both in form and 
quality, and fittfd in the highest degree for the various 
purposes which it is intended to serve. - The same 
principle is also steadily kept in view by the judges, who 
are instructed by the Society to form their decisions 
entirely on the animal’s character for breeding purposes, 
and not on its present fitness for the butcher. We need 
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hardly say that our Agricultural Shows have had a large 


share in that wonderful improvement of our various breeds 
of stock which has taken place to such a marked extent 
in recent years. 

The subject of the varieties and breeds of cattle is 
full of interest ; indeed we hardly know a more instructive 
field for the naturalist’s study than that presented by 
the showyards of our Agricultural Societies, Here he 
wil meet with abundant and striking instances of what 
may be effected by artificial selection persistently carried 
on with a definite purpose in view ; and here also he will 
meet with equal evidence of the great influence of climate 
and other ill-understood conditions, which put a limit to 
the possible work of the breeder, and confine ceitain varie- 
ties to certain districts. THat so small a country as 
Britain should have so many distinct breeds of sheep and 
cattle localised in different parts of the island is certainly 
remarkable, and the subject becomes more interesting 
when we find that in many cases these local breeds can- 
not be maintained true to their character if transported 
to other parts of the island. Thus we have in Lincoln- 
shire a breed of sheep remarkable for their long glossy 
wool Many attempts have been made to establish flocks 
of these sheep in other parts of England, but as far as we 
are aware the peculiar gloss of the wool has always dis- 
appeared after a few years, 

The effect of external conditions on the character of an 
animal becomes still more apparent if, after making ac- 
quaintance with British sheep and cattle, the naturalist 
crosses the sea and pays a visit to a continental agricul- 
tural show. The British farmer who visited the Vienna 
Exhibition last year must have stared with wonder at the 
collection of animals there displayed. He would pro- 
bably regard with contempt the long-lczged, woolly pig, 
with large and powerful snout, quite unlike the inhabitants 
of-his own styes; but when he learnt that the Transyl- 
vanian pig spends its life in the forest, and ın winter time 
has to grub for its food through a foot or more of snow, the 
British visitor would begin to perceive that the animal 
js really far better fitted for such a life than his own 
favourite ^ Berkshire ;” and he would be prepared to hear 
that English pigs in such districts have proved a failure, 
Equally remarkable to an Englishman would appear the 
curious Merino sheep, bred entirely with a view to wool, 
but worthless considered as mutton, and the fine Hun- 
garian draught oxen, admirably fitted for hard work and 
hard Irving, but which no amount of cake would turn into 
beef at two years old. These would be striking exam- 
ples of the effect of artificial selection and natural con- 
ditions in producing different kinds of excellence from 
those aimed at in our own country. 

In our autumnal shows the naturalist's attention might 
be directed with equal advantage to the influenoe of culti- 
vation on the characters of the various seeds and roots 
exhibited. It is not so very long ago that the first Swede 
and the first mangold were introduced into this country ; 
the varieties are now endless, and there is probably now 
quite as much difference between the roots originally im- 
ported and their modern representatives as between the 
greyhound-like swine one sees in old engravings and the 
present English examples of-the race. Artificial selec- 
tion has, in the case of roots and seeds, taken a wide 
scope, endeavouring to supply the very various wants of 
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the farmer. Varieties suitable for early and late growth, 
And for various descriptions of soil and climate, are aimed 
at, and‘in many instances produced. The advantage of 
having a continual supply of new varieties appears in 
some cases to be considerable ; thus in the case of the 
potato disease it seems generally acknowledged that a re- 
cently introduced kind resists disease far better than an 
old sort. Varieties cannot, however, as is well known, be 
trusted to maintain their character ; fresh seed must con- 
stantly be employed, and the process of selection must 
continually be maintained. The trade of the seedsman 
is thus one of never-ending use and importance. Perhaps 
one of the most striking recent instances of what may be 
effected by cultivation with a definite object is afforded 
by the case of sugar-beet. “Beetroot contains somewhere 
about 8 per cent. of sugar; cultivation, however, and 
güitable manuring have so increased this percentage that 
sugar-beet now yields 12-14 per cent. of sugar in the 
average of seasons, and in favourable seasons 17 per cent. 
is sometimes reached. We need hardly point out that 
the practical influence of Agricultural Shows is again most 
useful in bringing under the farmers notice both the 
new varieties raised in this country and the new species 
introduced from time to time abroad. 

The Royal Agricultural Society has lately gone a step 
beyond the usual limits of the showyard, and has taken 
advantage of its country meetings to offer prizes for the 
best-managed farm in the surrounding district. This is 
undoubtedly a step in the right direction. Hitherto the 
teaching of the Agricultural Show has been pretty much 
confined to the subjects of live stock and implements. 
Certain portions of the farmer’s work have been exhaus- 
tively illustrated ; but farming as a whole has scarcely 
been dealt with. Might we suggest that the Royal Agri- 
cultural Society should go still further in carrying out 
its admirable motto, “Practice with Science,” and 
endeavour to make its country meetings yet more effec- 
tive in diffusing true knowledge. Why should not the 
Society arrange for two or three public lectures in the 
show-week, to be given by persons eminent in science or 
in practical agriculture? How much valuable teaching 
might thus be imparted. “The Royal Agricultural Soclety 
has already exerted itself in the cause of scientific educa- 
tion for the sons of farmers, and has continued this work 
in the face of considerable opposition ; let it enlarge its 
good work still further, and aim at teaching the farmegs 
who are annually gathered at its Agricultural Shows. 











COLONIAL GEOLOGICAL SURVEYS 
: II.— VICTORIA 
Geological Survey of Victoria—Repori of Progress. By 
R. Brough Smyth. (Melbourne, 1874) 
R. SMYTH must be a shrewd and clever person. 
He has one of the most difficult tasks to perform— 
to persuade or cajole a Colonial Government or Assembly 
which knows nothing and cares still less about anything 
scientific, to vote money for a scientific object and to take 
some interest in having that object carried out. Not 


` many years ago Victoria had a regular Geological Survey, 


equipped at the colony’s expense and directed by Mr. 
Selwyn, who now so ably conducts the great Survey of 
Canada, For some reason which we have heard variously 
described, but which seems to have lain to some extent at 
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least in official jealousies and in differences of opinion as 
to the degree in which geological research as opposed to 
mere mineral prospecting should guide the progress of 
work, the Victorian Survey came to an end and its offi- 
cers were left to seek employment elsewhege. At the 
same time the Department, of Mines in the colony showed 
great activity in collecting mining and geological infor- 
mation, the prime mover in this being the secretary, Mr. 
Brough Smyth. When the Geological Survey ceased to 
exist he seems to have thrown himself more into a geolo- 
gical line. With no little sagacity and; tact he gradually 
organised a less ambitious scheme for having the country 
geologically surveyed. He obtained the services of one 
or two-members of the previous Geological Survey, and, 
with a small grant from the legislature, began to make a 
geological examination of some of the mining districts, 
and to prepare maps and sections to show their structure, 
Under the wing of the Mining Department he evidently 
could do a good deal without placing a formal vote for a 
Geological Survey service on the colonial estimates. 

How much soever a man may have science at heart, in 
such a population as that of Victoria he can hardly hope 
to find much encouragement for science pure and simple. 
It is needful for him to show some practical utility in his 
work before he can expect to receive aid, especially of a 
pecuniary kind. Fortunately in Victoria one great cle- 
ment in the national wealth lies in mining. Anything 
therefore which tends to increase the value of mines, or to 
lead to the discovery of fresh mineral fields, appeals at 
once to the feelings of the colonial legislators, 

Mr. Smyth indeed in the present Report grows very bold, — 
going even so far as to assert that the main object of the 
survey should be scientific discovery, any practical benefit 
arising from the work being a sort of secondary and acci- 
dental circumstance. He takes good care, however, to 
bring the practical benefits well into the foreground, so 
that we imagine his superiors are not likely to quarrel . 
with his theory so long as he adheres to his present prac- 
tice. It would, indeed, be very short-sighted policy to 
interfere with him. He is unquestionably right in endea- 
vouring to place the knowledge of the mineral structure 
of the colony on a sound basis of scientific exploration. 
There may perhaps be no apparent pecuniary return for 
the outlay at first, but the money expended as he is ex- 
pending it will assuredly in the end be repaid tenfold. tt 
will save a vast amount of expense in enabling colonists 
to decide where to begin their mineral ventures and in 
pointing out where no possible outlay could be profitable. 
It will stimulate the development of the mineral wealth 
of the country, and thus add directly and largely to the 
national prosperity. 

We do not notice much of geological novelty in this 
Report of Progress, though some of the details are inter- 
esting, particularly in regaid to fresh illustrations of the 
wonderful volcanic history of some of the goldfields, and 
to certain of the fossils which have been obtained in 
recent explorations. A list of all the fossil species hitherto 
obtained in the colony is inserted in the Report, and 
forms, so far as we know, the first list of the kind which 
Victoria has furnished. A considerable proportion of the 
species is from Upper or Lower Silurian rocks. A few 
are Devonian and Upper Palmozdic. With regard to 
Secondary and Tertiary rocks; Mr; Smyth very properly 
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avoids identifying his formations with those of Europe, and 
contents himself with indicating such indefinite horizons 
as Lower and Upper Mesozoic. „The list of publications 
on the munes and geological structure of Victoria is 
already a tglerably long one, and indicates no small 
amount of activity. It includes Mr. Smyth’s work on 
the “Goldfields of "Victoria which we- favourably 
noticed at the time of its appearance, 

Easy-going geologists in this country, who spend their 
winters comfortably in town, and can at any moment 
transport themselves by train or steamer to even the 
farthest parts of the kingdom, have’ little notion what 
geologising is inan unexplored region like that of so vast 
a portion of Australia, Mr. Smyth, for instance, in the most 
matter-of-fact way refers to one part of geological work 
in Vigtoria as “ cutting tracks,” that is, levelling the trees 
and scrub in a densely-timbered region so as to makea 
roadway into the wilds. He truly adds that every mile of 
such road-cutting is a gain of so much territory to the 
colony. We find that during three months of last year 
the survey spent 172/. 16s, 6d. in cutting tracks, each of 
which was of course a geological section. 

But while all this work is going on in his own colony, Mr. 
Smyth’s energies extend over the whole of his continent. 
At his suggestion, representations have been made to the 
authorities of the other Australian colonies, to aid in the 
preparation of a general geological map embracing the 
whole of Australia and Tasmania. This proposal having 
been favourably received, considerable progress has been 
made in the preparation of the map. Mr. Smyth remarks 
however, that no response’ has been received from New 
South Wales, which still remains a blank on his map. 
No explanation 15 given of this not very intelligible state- 
ment Certainly there is abundance of information to be 
had regarding the geological structure of that colony, 
where, among others, the veteran W. B. Clarke has 
laboured so long and so well. 

As an illustration of the thoroughness with which the 
Department of Mines endeavours to do its work, it may 
be mentioned that specimens of rocks or minerals which 
may be sent up from any part of the country are examined, 
andif need be analysed, a boon which appears to be 
taken advantage of to a considerable extent. Appended 
to Mr. Smyth’s Report of Progress is an excellent Report 
on the Mineral Resources of Ballarat, by R. A. F. Murray, 
who we believe was one of Mr. Selwyn’s staff The 
appendix contains also reports on some of the colonial 
coalfields. In conclusion, it should be “added, that this 
Report 13 admirably, indeed almost luxuriously, printed 
and illustrated, presenting a very striking contrast to the 
blue-books we are accustomed to at home. Mr, Smyth 
deserves great credit for the way in which he has orga- 


nised his work, and we trust that a long series of excellent. 


reports may be obtained from him. ARCH. GEIKIE 





THE FISHERIES OF NEW ENGLAND 
Reforí on the Condition of the Sea Fisheries of the South 
Coast of New Bngland in 1871 and 1872, By Spencer 
F. Baird, Commissioner. (Washington: Government 
Printing Office, 1873.) 
Wee the question of theesupply of fish to the 
English markets is beimg year by year more 
anxiously discussed, and measures taken for the restora- 


tion of those fisheries which have been decimated, and 
for the protection of those whose productiveness is 
threatened by overfishing, our Transatlantic brethren are 
engaged in the investigation of a similar. question in 
connection with the produce of their own waters. The 
wonderful fertility of fish, and the apparently inexhaustible 
supplies to be found-in the waters of all parts of the 
world, have gtven rise to the idea that there is no limit to 
thelr abundance, and that no appreciable diminution in 
their numbers can be effected by the most unrestricted 
fiahing. The experience afforded by the example of the 
salmon fisheries of this country has shown the fallacy of 
this idea. The most productive rivers have been reduced 
to absolute unproductiveness, and the most stringent 
measures have been adopted for encouraging the growth 
and restricting the ction of fish. Overfishing, it is 
found, is not only possible, but hasa very speedy edect on 
the natural supplies ; and already the people on the other 
side of the Atlantic are experiencing the truth of this fact. 
Notwithstanding the enormous geaboard possessed by the 
United States, it is found that the supplies of fish are no 
longer equal to the demand, and the most important fish- 
producing States have consequently instituted inquiries 
with the view of adopting remedial measures. Opinions 
on no subject:are more varied and contradictory than on 
the question of fish supplies. This is inevitable, as com- 
paratively little is known of the habits of fish, and persons 
are too apt to generalise upon the result of their own 
lmited experience. Finding the testimony of various 
authorities too conflicting to be of any use, the State of 
New England appointed Prof. Baird, of the Smithsonian 
Institution, to make a detailed inquiry into the condition 
of the fisheries on the coast and lakes of the country 
generally. The present report is the result of his first 
year's operations. 

Anyone conversant with the fisheries of this country 
cannot fail to be struck with the similarity that exists 
between their condition and that of the American fish- 
eres. The river fisheries of England had long been 
falling into decay, and were almost annihilated, when 
measures were adopted for their restoration, The river 
fisheries of America have also fallen off in produc- 
tiveness, the only astonishing feature being the sudden- 
ness of this decay. There are many causes, such as the 
existence of pollutions, of obstructions, and of navigation, 
that have militated against the fisheries of this country 
which have not had equal force in America; but the 
principal cause of decay has acted more speedily there, 
and it is apparent that overfishing, and the destruction 
of spawning fish, have been on both sides of the Atlantic 
the chief enemy to the continued prosperity of river 
fisheries, Here salmon, there bass, have, been trapped 
both in their upward and downward progress in the rivers, 
and no “close season” has been allowed in which they 
might, unmolested, perform their natural functions of re- 
production. In England “fixed engines,” iz. devices fixed 
in the run of the fish, and intercepting almost every indi- 
vidual that would attempt to pass them, have been abo- 
lished. In America these instruments are more largely 
used than ever they were here; and a glance at the dia- 
grams presented by Mr. Baird shows their terribly destruc- 
tive nature. In some rivers, and on some parts of the 
coast, they are placed so thickly that no fish can pass 
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‘them; and, as they are £5 sifu all the year round with- 
out intermission, it is no wonder that the fisheries are 
decreasing in value. The total abolition of these engines 
is suggested as the only real remedy. But the Commis- 
sioner is afraid that such a regulation would entail great 
loss on the owners of such instruments, and would. also 


' . suddenly interfere with the supply of fish to the public. 


~ 


These traps can fish without human help, while the more 
legitimate fishermen’s nets and gear can only be employed 
in suitable weather. He recommends that an interval of 


` sixty hours every wéek should be enforced, during which 


the use of. traps and pounds should be absolutely inter- 
dicted ; that, an annual close time of fifty-six days, viz. 
. from April 20 to June 15, should be established, during 
which the use.af such engines should be prohibited ; and 
that the licensing-system adopted in England should be 
introduced, s : ° ` 
` This is certainly a stép in the right direction, but we 
venture to think that a diminution in the number of fixed 
engines would be advisable, and that such diminution 
+ should be partially enforced at once, and be gradually 
continued till the whole of these instruments are abolished. 
‘This need entail very little hardship on individuals, and 
would certainly not interfere with the regular supply of 


.; fish to the markets, while the eventual increase would 
.." more than justify the enactment. 
- ` In regard to the more purely sea fisheries, the simi- 


larity between the’ British and American fisheries is 
equally striking, while at the same time the rapidity with 
which the produce of American waters has fallen off is 
still more marked. On the English coasts the fisheries 
are continually.fluctuating, but in no part does the dimi- 
, nution in the capture appear’ to have been so ‘great and 
"so permanent.as it is recorded to be in America, The 
curious extracts from works of two hundred years ago 
testify to the great natural abundance of fish in the seas 
adjoining to the American shores ; and, to come to more 
recent years; the printed evidence of living fishermen 
clearly shows that, for some reason or another, the sea 
fisheries, like the river fisheries, are much less valuable 
than,they were thirty years ago. 
The principal fishes of the coast to which the ‘volume 


~ more particularly refers dre the “blue fish” (Pomatomsns 


saltatrix), also called “ horse-mackerel-;? the ^ scup” 


_ (Pagrus or Stenotomus argyrops), “squeteague” (Cynoscion 


regalis), a species of bream ; “menhaden” (Brevooriia 
mankaden), & species of herring; sea bass and striped 


“bass (Rocews or Labrax lineatus); mackerel (Scomber 


^ scombrus), similar to the common European mackerel ; 


f'tautog? or black fish (Tautoga americana), of the 
"Labrida, or wrasse family ; herring (Clupea hatengus), 
"and cod, both of the well-known species, Of these, the 
princtpal, diminution has been found to have occurred 
among the blue fish, the bass, the scup, and the tautog. 
‘The former of these is a very voracious fish, rivalling the 
shark in its powers of destruction, so much-so -that to its 
agency has been ascribed the diminution of other kinds 
of fish in localities where it is generally caught. But 
since it has itself greatly diminished, it is hardly possible 
that the decrease of other fish is attributable in any 
degree to the depredations of one predaceous kind. — - 
"Besides the above there are many other kinds of fish, 
valuable as food, and sought after also on 


more or less 


a 
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.accoünt of the.oil they yield, and for the purposes of 


utilising them as manure, a complete list of which is given 
by Prof Baird. This list is most valuable as condensing 
and correcting the various imperfect catalogues that have 
from time to time been made, and as exemplifying the 
natural richness and fertility of the seas on theteaboard of 
the Eastern States. Asan ifistance of the extreme difficulty 
of accounting accurately for the increase and diminution 
fn the capture of fish, we may quote the unexpected 
appearance of a species of Tunny, a kind of small horse- 
mackerel (Orcynus*thunsina), which, though never pre- 
viously recorded as having been caught on the Americar ` 
coast, was found in great abundance in Menemsha Bight 


-by the Commissioner. The movements of fish are far more 


difficult to watch and to account for than those of land-ani- 
mals, and great difficulty is experienced in following them, 
On some-occasions a certain kind of fish has been®very 
abundant in one locality, while 2 short distance away 
it has been very scarce; and one. fishing-ground has 
been deserted one year, to be visited by large num- 
bers the next year, -One fallacy. concerning the 
movements of the American migratory fish seems quite 
exploded. To quote Prof. Baird :— . 

“ Tt was formerl supposed that certain Enhas tie her, 
ring, the shad, the alewives, with others of like habits, 
prosecuted an extensive’migration along the shores of the 
ocean, covering, sometimes, thousands of miles in the 
sweep of their travels; and much eloquent -writing has 
been expended by such authors as Pennant and others in 
defining the starting- and terminus, as well ws the 
intermediate stages of the voyage. "The shad, too, which, 
ag is well known, occupies all the rivers of the Atlantic 
coast from Florida to the Gulf of St. Lawrence, was 
thought to begin its course in the West Indies, and in an 
immense body, which, quite northward, sent a detach- 
ment to occupy each -water stream as it was reached, 
the last pemnant of the Band finally passing up-the St: 
Lawrence, and phere oeni he course. e now, how- 
ever, have much reason to think that in the case of the 
herring, the shed, the alewife, and the salmon, the journey 
is simply from the mouths of the rivers by the nearest 
deep y or trough to the outer sea, and that the ap- 
pearance of the fish in the mouths of the rivers along the 
coast at successive intervals, from in the 
south to near midsummer in the north, 1s, si y due to 
their taking up theirline of march, at successive epochs, 
from the open sea to the river they had left during a pre- 
"vious season, induced by the stimulus of ad tem- 

which, of course, would be successively attained 
at later and later dates as the distance northward 
in creased v d i- . 

It seems pretty well established that, with the American 
migratory fish, which enter fresh water to spawn, as with 
the English salmon, the same individuals pags as nearly 
as possible to the same river, or at ]east to the same 
locality, and the same rule applies to their progeny—the 
young fry appearing to return to the river in which they 

Of these migratory fish the salmon has been well nigh 
€xterminated, and the shad alone appears to keep up its 
pumbers Whether or not this is altogether owing to the 
exertions of the fish culturists, who haws hatched artifi- 
cially many millions of these fish and turned them’ into 
the various rivers, it would be rash to say positively ; but 


‘no doubt this means, gnd the erection of-suitable fish- 


passes to enable the fish jo surmount the weirs, have had 
a large part in effecting this result. - oO 


t 
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As regards the practical protection of fisheries, whether 
in sea or river, the case of the Americans is almost iden- 
tical with our own ; and the remedies to be adopted must 
be the same in both countries. As regards the scien- 
tific side of the question, relative to the habits and distri- 
bution of fish, there is much that is new and valuable in 
the Comnfissioner's report. Indeed, the greater share of 
the volume is devoted to s&ch questions, and to the 
scientific classification, not only of fish proper, but of the 
various other forms of life found in the waters, and 
important as either providing food for the useful fishes 
or as preying upon them. 

The various invertebrate animals which form the prin- 
cipal diet of fishes appear to exist in profusion, so that the 
scarcity of food-fishes cannot be attributed to the want 
of natural sustenance. Some of these animals which 
serve as a prey to fish when young, in their turn become 
agpfessors when full grown. An interesting account is 
given of the destruction caused by various kinds of 
Cephalopoda, which commit great havoc amongst the 
schools of mackerel and herring. In attacking the 
mackerel "they would suddenly dart backward among 
the fish with the velocity of an arrow, and as suddenly 
turn obliquely to the right or left and seixe a fish, which 
was almost instantly killed by a bite in the back of the 
neck with the sharp beaks;” and yet these same 
“squids,” when young, themselves afford abundant and 
favourite food to fish. 

The subject of sea-bottom is nowhere of such import- 
ance as where oysters exist, and Prof, Baird’s researches on 
this point are most valuable. His remarks, which we 
have not space to quote in full might be studied with 
advantage by those who are interested in oyster culture 
in England and in France. 

Nearly 300 carefully executed engravings of the rare 
and more valuable forms of inveitebrata conclude a 
volume of which but a faint outline has been given. 





BALDWIN'S “IRISH FARMING” 


Introduction to Irish Farming. By Thomas Baldwin, 
M.R.I.A., Superintendent of the Agricultural Depart- 
ment of National Education in Ireland, &c. (Lon- 
don: Macmillan & Co., 1874.) 

T is only by the spread of thorough technical educg- 
tion among our farmers that the most will ever be 
made of the comparatively small area which in these 
islands can be devoted to agricultural purposes ; only by 

a scientific knowledge of the material with which he deals 

will the farmer be enabled to improve to the utmost the 

quantity and quality both of his crops and live stock. By 
careful selection and suitable feeding vast improvements 
have within recent years been made in the quality of the 

Jatter commodity, and by a scientific study of the various 

kinds of crops, of soils, and of manures, natural and ati- 

ficial, 1apid progress is being made in forcing "the 
earth to yield her increase" in greater and greater 
quantity and of richer and richer quality. No doubt as 
the reign of gclence becomes more and more universal, 
farming, hke all other human pursuits, will be followed 
with more and more of skill founded on accurate scien- 
tific knowledge, and will become gradually less a matter 
of blind rule-of-thumb. In piany instances this is the 
* 


case in Great Britain and in Ireland even now, many of 
our farmers bringing to bear upon their pursuit a know- 
ledge of the results of the most extensive and exact scien- 
tific investigation. It will be long before such an intelli- 
gent knowledge becomes universal, we fear; and meantime 
such manuals as Mr. Baldwin's are of use in spreading 
among farmers, large and small, who have had no technical 
training in their occupation, a knowledge, conveyed in 
popular language, of what can be attained by scientific or 
skilled farming. 

The work comprehends much in comparatively small 
compass, It treats first of manures, and the necessity 
of their application to supply the waste in the land 
caused by cropping. Without going deeply into the chemi- 
cal properties of soilsand manures, it affords plain directions 
which the unscientific. man can clearly understand and 
appreciate ; and considering the general character of the 
large class which the author essays to enlighten, he has 
taken the most efficient method for attaining his purpose. 
His remarks on farmyard manure are just, but he might 
have expressed his preference for covered yards more 
strongly, as, besides other advantages, these preserve the 
manure from rain-water; and, where fodder is in plenty, 
the liquid is absorbed and utilised in a way which it can- 
not be to equal advantage when applied by itself. It is 
well ascertained that dung mate in such yards is much 
richer than in ordinary yards, as from being gradually com- 
pressed by the treading of the cattle the ammonia cannot 
escape, nor any appreciable waste occur, The author's 
estimate of the quantity of the manure made fiom onc 
cow in the year at twelve tons is certainly too great 1f 
quality as well as quantity 1s desired. 

The second chapter is devoted to the culture and 
management of green crops and cercals, including 
potatoes, carrots, turnips, mangold, &c., and the ordinaiy 
Corn crops Specific directions are given as to what kinds 
to sow on particular soils, and how to manage them in the 
fields and in storing them, each varicty being specially 
referred to in its comparative productiveness and utility. 
The authors remarks on hay-making are well worthy 
of perusal, There is no crop so mismanaged as 
this, especially in Scotland, and considering its catent 
and value, no censure can be too strong on the negl- 
gence and want of skill so generally manifested in 
securing it. 

The third chapter 1s devoted to live stock, and heic thc 
author seems to have studied the various phases of brecd- 
"ing and fattening with a practical eye, Ireland is pecu- 
liarly well fitted for rearmg stock, and the ycarly supply 
it affords, to Great Britain is marvellous. With a 
moist climate and an alluvial soil, the Irish farmers 
possess facilities in their fresh swards and luxunrant 
green crops which we do not possess on this side of the 

Channel ; until at all events we go across the Tweed, and 
not even there in sufficient breadth and nfcasure, for 
permanent grass meadows are seldom to be secn. The 
quality of the various breeds of cattle and sheep 13 
discussed ; butit must be remarked that a great complaint 
on tbis side of the Channel is made as to the want of 
quality and growth in much of the supply affordel us; 
this is no doubt owing principally to the careless sclection 
of breeders, and to too much indiscriminate crossing. The 
author's remarks on poultry deserve special attention, not 
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that he says anything poculiaaly novel, but he treats the 
subject so plamly and m so much detail, that prac- 
tical use can be made of his directions on a hitherto 
too much neglected point in rural economy. 

In Chap. IV. examples are given of successful farming, 
both in large and sfhall holdings, which all interested 
would do well to-peruse. With industry and skill based 
on scientific knowledge, the productive power of the soil | 
is astonishing. We see this more especially in- the arid | 
and sandy ground in Belgium, where two or three acres, 
produce 1s sufficient for the support of a family. Steam 
ploughing, no doubt, is an equivalent for spade husbandry 
in stirring and pulverising the soil, but the personal exer- 
tions and superintendence of the cottager in thorough 
tilling, 1n careful seeding, successive cropping, manuring, 
weeding, and harvesting, cannot be excelled or equalled ın 
substantial production. There is, moreover, in Scotland 
at all events, a degree of comfort and healthy sturdy 
appearance among that class, now perhaps too limited in 
number, which bears a striking contrast to the beer- 
drinking artisan and his wan shrivelled children in towns. 

The author concludes with a chapter on cottage- 
gardening, which may be profitably studied by those 
of more pretension than the mere cottager. In Eng- 
land the taste for decoration and utility in small garden- 
"ing is much more manifest than in Scotland, where 
little else than Scotch kaif and weeds are, as a rule, to be 
seen, Mr, Baldwin has, on the whole, done ample jus- 
tice to the various subjects he has treated, while the scope | 
of his work 1s sufficiently comprehensive for the guidance 
of those who need instraction ; and most farmers do, be 
their rural occupation of small or large compass. 

We hope that the spread of works of this class will pave 
the way for the general circulation among farmers of 
works of a much more technical and scientific kind, 
and that ere very long, through the exertions of the Agri- 
cultural Societies, both of England and Scotland, Agii- | 
cultural Schools will be established in convenient centres 
both in England, Scotland, and Ireland, by means of 
which the British farmer will be at Icast on as gooda 
footing as the farmer on the Continent of Europe and in 
America. 














OUR BOOK SHELF 


Elementary Dynamics, with numerous Examples. By 
W. G. Willson, M.A. (Calcutta: Thacker, Spink, 
and Co.) 

Principles of Mechanics. By T. M. Goodeve, M.A. 
(Longmans’ Text-books of Science.) 

Tae first work on our list does not aim at a novel expo- 
stion of principles, though it differs from the ordin 
text-books in use amongst junior students. Notes ori- 
ginally put together by the author for the use of pass 
students of the Calcutta University have, after some con- 
siderable trial of their merits, been put together in the 
present form so as to embrace all the parts of the sub- 
jects which are generally treated of in text-booka. 

Mr. Willson is an ardent admirer of the works by Pro- 
fessors Thomson and Tait (“the magnificent treatise on 
Natural Philosophy,” “ the reader who wishes for further 
information on this MT (and on all such ud pai is 
recommended to consult,” &c.), and his principal aim has 
been, we expect, to render the views of these distinguished 
writers more accessible to junior students. Knowing how 
liable authore are to go to pieces on the kinematic rocks, 
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| we have gone as carefully as we could through the text, 


and it appears to us that the author not only understands 
his subject, but has manifested ability in presenting his 
material in & clear form to his readers. Dynamics he 
subdivides into statics and kinetics. In both these 
branches he adopts for unit of force the kinetic unit for 
which the pound. avorddpois is the unit of mass. We 
may remark in passing, that this is the only elementary 
book we know which goes fully and carefulfy :nto the 
subjects of the several units. Under the head of statics, 
the writer treats of force' at a point, of parallel forces, of 
moments, of centre of gravity, resisting forces, machines, 
and of work and energy; under the head of kinematics, 
we have velocity, accelerated velocity, and kinematical 
principles and methods; under kinetics, we have dyna- 
mical laws and principles, the force of gravity (falling 
bodies, motion on an inclined plane, Attwood’s machine, 
&c.), collision of bodies, and energy. On p. 130, the term 
Roman steelyard is derived from Rumán, an Arabic word 
for a pomegranate, “and the shapeof the counterpoise 
seems to have given rise to the name.” There are a great 
many examples, many very familar to us, given athc 
end of the various chapters. The author apologises for 
imperfections in type and diagrams, but he need hardly 
have done so; we have seen worse diagrams in text- 
books got out nearer home. Some typographical blun- 
deis we have detected, but the context will enable a 
reader to correct them. The work has no index, is of a 
handy size, and gives one a favourable impression of the 
sort of training provided for the Calcutta students. 

Mr. Goodeve's name is sufficient warrant for the accuracy 
and thoroughness of any work on mechanics that bears it 
on its title-page, Hus style is very lucid, and the accuracy 
and fulness of his knowledge of his subject enable him 
to give just sufficient SEPARAR and yet not be too con- 
cise. He aims at a different class of students than that 
we have had t» consider in the former part of our notice. 
These Text-books are designed for the “ self-instruction of 
working men," and the two works by our present author 
in this series seem to us just fitted forthem. In the work 
before us we are taken over a wide field. In an Intro- 
duction of sixty pages we have a miniature treatise, the 
representation of force, the gravitauon measure of force, 
the laws of motion, and the meaning of the term energy, 
inter alia, are discussed. In the remaining twelve chap- 
ters most of the ground gone over in the first-noticed 
work is gone ov9r rapidly here, and copious application 
of the principles ıs furnished by the description Sa num- 
ber of machines, the bare enumeration of the names of 
which would furnish an ordinary “ Bookshelf" notice; 
in addition we have an account of the equilibrium and 

sure of fluids and of gases, of the hydraulic press and 
ydraulic cranes, a chapter on girder beams and bridges, 
the strength of tubes and the catenary, all treated without 
reference (ch in one or two places) to the calculus. 
We have much pleasure in commending this recent 
addition to the series, with its clear type and numerous 
and excellent di , to all who take an interest in me- 
chanical applications, There are many excellent exer- 
cises scattered throughout the work. 





LETTERS TO THE EDITOR 
[The Editor does not hold himsaif responsible for opisrions expressed 
by Ass correspondents. vo notice is laken of anonymotts 
commetnications.| 
The Degeneracy of Man 


In NATUZE, vol. x. p. 147, Mr. Edwara B. Tylor writes :— 

“Tt would be well worth while if Dr. Poschely from personal 
or published sources available tu him, would settle once for all 
the question whether the great Bavailan ethnologist (Martius 
contmued through life the degenerationist that we In Englan 
suppose him to have been.” , 
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hangs eta Tylor, from having often conversed with 
artius on Brazilian topics, that his degeneration theory be- 

to his earlier life, that afterwards he altered his opinions, 
that the passage quoted by Mr. a from Martiis contzined 

his latest convitia. Poon siter tho publication of his Ethno- 
graphy he died at Munich, Oscar PESCHXL 


" 


^ Dr. MAZTIUS found the rude hatives of Brazil treating the- 


hunting d of each tube as to all the tribesmen, 
but allowing each family to hold as its own freehold the ground 
which it built huts on, or bfought under tillage. It is not 
that this ethnologist, comparing such a rudimentary 
form of the “ community ^ with its more artificial ur- 
rangements in ancient Europe, should have considered the 
Bianilian tribes to have arnved at an intermediate stage of the 
development of land-laws, above that of the lowest savages, and 
on the way to that of more civilised nations. Mr. Edkms, how- 
ever, m his letter to NATURE, vol. x. p. 163, thinks that Dr. Martius 
should not have Vs the origin pf the Branlian lend-law in 
` this obvious way. on which he offers in its place is, 
that inasmuch os the Chose had in old times a artificial 
PEERS of partitoning their village-lands among heads of 
1ea, some of these Chinese are to be supposed to have 
emifhated to the Brazilian forests and introduced this system, 
which in course of ages decayed tll nothing was left but the 
le rule found by Dr. Martius, But is not the word ‘‘far- 
fetched applicable to this argument? Sooner than allow the 
ple of Biazil to have been human beings capable of 
the simplest social ion for their own evident 
benefit, Mr. Edkins sends half-way rohnd the world for imegin- 
ary Chinese emi ts, to introduce, not the savage law Itself, 
but a civilised law which, if broken down to its last 1emnant, 
might be reduced to the Biarilian level. And, one may go on 
to ask, where is it likely that the Chinese themselves got their 
Jaw of village-Innds, if ıt was not developed out of lower stages 
of the law of property, belo: to lower stages of civilisation ? 
If Mr. Edkins would seg re knowledge of Chinese 
matters to 1nvestiguung she one of Chinese institutions, I thmk 
he would contribute new evidence to the development-theory 
of culture. Mr. Edkios next brings forward the evidence of 
numerals in Polynesia as proof of degeneracy in civilisation. 
The fact that the word sao means 10,000in the T Islands, 
4,000 1n the Sandwich Islands, and 1,000 in New Zealand: he 
accounts for on the supposition that’ the highest number Be 
the o meaning, bs that it was lowered with a fallin 
civilisation. But he will, I think, on further examination be 
satisfied that the real reason has nothmg to do with i degeneranion, 
but with the curious Polynesian habit o fours, 
and even tens. Tos le tat mane sat um 
mean 100 and 1,000, come to mean in Hawaii so many foars, 
viz, 400 and 4,000; Mr. Edkins own example from Ponape 
shows the samo done with tens (see Hale’s Bore Ld of 
Wilkes’ Expedition”). Mr. Edkims algo remarks “the 
Polynenans formerly had a decimal arithmetic ; now it has sunk 
in Australia to quatermary or quinary anthmetic.” But the 
Australians are not of the same race as the Polynestans, nor is 
there.the least reason to that they were ever at a 
Polynesian level of culture. the evidence of numerals has 
been introduced, it may be mentioned that both Australians and 
Polynesians use numerals derived from counting on the fingers. 
Thus the Polynesian /tsa, i.e. 'hund,"is the a numeral 
for five, Pia the al © eius be thie ae ers on either 


side and half the feet,” m ion the 
number dea a d a dud 7). I may add that 


an 


I have been for years to F any degeneranonist to answer 
the argument none o this very common class, which 
can only have anseü ment fiom the lower stage of 
counting on the Ld which therefore prove savage tribes 
to be capable of ent intellectual development. 

The terly Re:sew argument from the recent discoveries of 


Dr. emann im the ruins he considers to be of Troy, merely 
shows that low berberans may build on the ruins of towns 
reviously inhabited by more civilised nations, This often 
and can hardly beheld to prove that the higher civilisa- 

Hen existed In the world before the lower 
Asto the observations (vol. x. p. 163) of Mr. Hyde Clarke on 
affinities which Ife believes zo exist between languages of Braril 
and of the Old World, I cannot make any answer, not having 
vocabularies on which suck an opinion 


. Epwarp B. TYLOR 


Photographic, Arfadiation 


Fog the purpose of deteiuintig whether anp see aot 
of ha phetogrepe irradiation surrounding thei of a bright 
traced to an action taking place Sates 

nem ai he collodion fm, ome timo ag tried an i 
Tespects similar to that detailed br Mic Alkon in yonr last 
nima WOL ED. 185). A pleceof with four elnar- 
Tow openings, cach some 12in. | d eee pete eglas rof 
of a photographic studio so as to maces aguinst the back- 
ground of a bright sky.. One of the Hic, was covard 
with a piece of red glass, unother was lazed lue glass, the 


third was left entirely uncovered, and the fourth was covered by 
Sue carey bastante The slits in the cardboard screen 


were carefully fi and over-exposed photographs were taken 
with a camera in which no stops were used. Upon the collodion 
film and rmmediately ın contact with it was laid a piece of plati- 


num foil quite thick enough to be perfectly opaque. The camera 
was 50 placed: that the unagea of the alls fel- partly upon tbs 
latinum foil aar pell upon the collodion film. I have mow 
ore me two of tes, oach taken with an exposure of fire 
minutes. The first was coated sm the o manner with a 
single collodion film, but the other was coated three times suc- 


cessively with co so that the film’ was rendered very 
thick; but the in or encroachment of the photo- 
graphic images of e slits under the platinum foil is 

y perceptible in either plate; ind I feel the I 


cannot say with certainty whether there is any encroachment of 
the image proper, though there are very marked brush-like 
extensions from the ends of the unages, as well asa cloudy scmi- 
circular field symmetrical with the end of each image, evidently 

from reflections from the back of the plate. Atfint 
sight the brush-like semi-opaque extensions might be takea for 
the ordinary photographic irradiatipn n cang Hon rr RES peg 
Íoil; but on more closely examining of the images, the 
hazy o is seen to extend farte farther in some directions thzn in 
others, and to be broken up m some cases into five or six .ittle 
streams or brushes, The decrease in the opacity of the br-shes 
is also less uniform than the de.rase in the opacity of the ordi- 
nary uradiahion bor’er. The brushes extend to a distance of 
about *02 mn. under the edge of the platinum foil. 

I do not at present seo my way to devise an experiment which 
would determine what is the cause of these little brushes, nor 
have I at present had an opportunity of repeating a aimuar ex- 
periment with the dry-plate process; but the brushes hare the 
F ce to me of having been produced by streams m the 

cate film of liquid which must extend under the platinum, 
oni Which epics carry miti them little masses of light- 
altered silver, are soon deposited or strained out m the 
spongy tissue of the collodion. 

by ig a athon under the platinum foil were caused 

within the thickness of the collodion, one 
Soul rrpen atch anion vo eio place cally around the 
place where the ht image is cut off matead of bei 
up, as I have descri into bundles or brushes. On other 
hand, slight differences in the texture of the collodion, or minute 
inequalities on the wines the platinum foll, might caase the 
streams in the liquid to move more eanly at one point than 
at another. 

I should be glad to be informed what was the distance of the 
opaque ber from the collodion plate in Mr. Aitken’s : 
prot rini there is not any pho hic trace of de- 

chon bands, owing to the bar not ha been in focus; 
possibly the presence of these may account for the apperent 
difference in our results. It will be seen that the experiment 
which I have descnbed to the same conclusion as that 
Rue announced Lindsay and myself, viz, -hat the 

photographic on edge ıs chiefly due to the 1mper- 
reis of the variu bens the image, chief among 
which is to be counted tho ion of oblique pencils. 
A. COWPER JRANYARD 


Mz. AITEEN'S observations on pho irradiaHon in 


Na’ vol. x p. 10: aro confined by any experiment I 
heve e. I alang tae inet fo gre d Iradiatlon 
in bromide of silver films, ono of the results o. hich I smted in a 


former note to NA roux (Vol <p 63). There is the mom 
difference in the behaviour of films containing iodide of silver 
NUN the bromide mone; the lattes, especiall 
when dry, much irradiation ; and the difference d 
in com by the addition of certam substances (notabl 
albniion) to the files in the course of proparitiod. As my expen: 
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ments were mainly with dry plates, I will leave out of question 
the forms which the phenomenon may assume in wet-plate 
photography, and summarise the results of hundreds of experi- 
ments with dry plates lodised, bromo-lodised, and bromised. - 
With a simply bromised film the amount of irradiation is 
extreme. The film is very translucent and the irradiation 1s of 
two kinds, that caused by reflection from the beck of the plate 
ing by far the most extensive, but remediable by the usual 
expelica of coating the back of the plate with red or black 
colour, while the form noticed by Mr. Aitken is perhaps partall: 
inherent in bromised films, but to a much greater degree depend- 
enton the nature of the pyroxyline. Two samples ot pyroryline 
made at different tem and treated in precisely the same 
manner, differ so much, 'that while one will, with the coloured back- 
ing, give scarcely a perceptible degree of iiradistion, the other will 
develop It toan extent ch no backing, nor even tinting the film 
with the aniline reds, will obviate. The former 1s genexally a com- 
pact, lustrous film, scarcely to be disti hed fiom glass 
itself, while the otha (both being without preservnttve 
solution) will give a dull and dusty-looking surface, only capable 
of reflecting at very small angles. If with the latter a strip of 
blackened wood be laid on the film so as to cut across the lightest 
rtions of the image thrown on 1: by the dens, the effect of the 
fight will be found to spread behind the strip of wood, some- 


' times to the extent of a centimetre; but I have neve: noticed the 


ahaip limitation of this form of irmdiation which Mr. Aitken 
observes, and which probably depends on the wet state of the 
film. It is clearly, as he supposes, an agi'ation which 1s set up 
in the film, and which depends for its propagation amongst the 
SUITO molecules upon a kind of chemical transparency in 
the film holding the bromide of silver. That this is to a great 
extent true 15 shown by two e3 ents: (1) a film which, in its 
simple stale, gives considemble halation, will, when coated 
with albumen, especially if ed with nitrate of sil- 
ver, give none at all or very httle, though the ocular trans 

cy is rather increased diminished by the albumen; 
5 an emulsion prepared by exposing jt to the action of 
nitrate of silver until it becomes structurally decomposed, and 
highly charged with bromide of silver, shows absolutely no irra- 
diation under any circumstances even if the glass be not backed, 
and no kind of preservative used. The film in this case resembles 
unbaked porcelain in its whiteness, entire want of Instie, and in 
opacity, and the molecules of bromide of silver are more than 
usually free from any restraining influence which a preservative 
might be expected, reasoning from the usual action of the albu- 
men, to exert In these two cases of extreme translucency and 

ty of the film there is almost an equal freedom from the 

enomenon in question. 

In the old albumen process with tianslucent films the uredia- 
tion is umperceptible, and in the collodio-albumen, where the 
film of albumen w allowed to remain on the collodion, it is 
almost so; but in this case, as in all cases where the 18 

only with 10dide of mlver, there is another element 
which complicates the action. The bromide of silver is reduced 
fa situ while the 10dide requues a supply of silver from the de- 
veloper from which to build up the image, in the one case the 
deposition beipg by reduction, in the other by accumulation. 
This alone would account for 2 wide difference in respect to 
irradiation, but will not account for all, as ıs proven by the 
diverse results obtained fiom different bromide films, due to the 
vaiying structure of the material which holds the bromide hw 


lace. 
"What Mr. Aitken calls *' molecular irradiation" (and which 


^ $s not by any means the harmless thing he considers it in regard 


to artistic photography any more than to scientific) is unques- 
tionably the great enemy of all phot hic precision. It 
seems, howerer, to be complicated with Ihave been obliged 
to call structural irradiation, alluded to above, and depending, as 
I have said, on the mechanical rather than the chemicu con- 
dition of the pyroxyline of which the bulk of the film consists. 
The subject yet demands much mvestigation, of a purely em- 
pirical character, in order to determme the quality of vehicle for 
carrying the sensitive salts, neither chemical analysis noi chemical 
analogy affordmg any indication of the true cause of the differ- 
ence between the two qualiues of pyorylene I have noted, nor 
do they, so far as I am aware, account for the difference between 
the action of collodion and albumen. 
W. J. STILLMAN 


Altenburgh Gardens, 
Clapham Common, S.W., July 13 


OBSERVATORIES IN THE UNITED STATES * 
1I. 


[EU M. F. MAURY was placed in charge of 
the new U.S. Naval Observatory; and entered 
on his duties with zealous purposes. e proposed in 
1846 the 1mmense astronomical work of & more er- 
tensive and precise cataloguing of the starsethan Bes- 
sel’s “Zone Suservacans à or Struve's * Dorpat Cata- 
logue.” Valuable results of the scheme, so far as it could 
be entered on, by the observations of Profs. Coffin, Walker 
Yarnall, Hubbard, Keith, Major, and Ferguson, and 
Lieutenants Almy, Ma: Muse, and others, have been 
lately reduced and published. 
- Two events marked this early part of the history with 
still more 1mportance. Walker, in 1846, proved that the 
new planet Neptune, just then discovered by Leverrier, 
had been catalogued as a star by Lalande in his “ Histoire 
celeste” in 1793; and Walker, with Lieutenants Almy 
and Gilliss, was the very first to use, in 1846, the new dis- 
covery of the telegraph to determine differences of lengi- 
tude. The identification of Neptune with Lalande's star 
gave astronomers, in determin the new planet's orbit, 
the use of observations made fifty-two yeais before, It 
gave the American Nautical Almanac two years earlier 
ephemerides for the mariner. It brought the observatory 
into prominence. The superintendency of Maury ex- 
tended fron? 1845 to April 26, 1861, when he suddenly left 
the city to join the cause of the South. 

In 1861 Lieut. J. M. Gilliss was at length placed in 
charge. He re-established and vigorously pressed for- 
ward astronomical work as well as the duties of the “ Hy- 
drographical Office," a title which had been added to that 
ofthe Naval Observatory. After his very sudden death, 
his successor, Rear-Admiral C. H. Davis, carried for- 
ward the astronomical work with that eminent success 
which bad been guaianteed by his previous astronomical 
tastes and occupancy on the oist Survey and as super- 
intendent of the Nautical Almanac. Rear-Admiral B. F. 
Sands, succeeding hım in the year 1867, has most eff- 
ciently improved the opportunities of a longer superin- 
tendency to inaugurate and carry forward some of the 
most ımportant astronomical operations of the day. The 
pd of the total cclipses of 1869 ın the United 

tates and of 1870 in tbe Mediterranean countries were 
closely observede 

Beyond the regular and severely exacting astronomical 
routine of observations, two centres of interest have been 
recently occupying the utmost activities of the institu- 
tion; the reception, mounting, and use-of the new great 
equatorial, and preparations for the transit of Venus. 

The great equatorial has but one near approach to it- 
self in the diameter of its object-glass—that of the pri- 
vate establishment of Mr. R. S. Newall, at Gateshead- 
on-Tyne, whose telescope has an object-glass of 25 ir. in 
diamcter. The Naval Observatory glass has 26 in. clear 

rture, It is not easy to realise what this power is, and 
what it promises, The reader must imagine himself 
within a dome, itself 41 ft. in diameter and 4o ft. ın height, 
looking through a tube made of thiec sections of steel 
stretching away for 32ft.; the whole telescope and its 
metallic base weighing about 6 tons. 

In the dome, on a pier of mason-work, supported by a 
pedestal, which is one block weighing 74 tons, stands the 
fine yaar made by Merz and Mahler, Munich, at a 
cost of 6,000 dols., its object-glass being valued at more 
that sum. The wor i 


than half of this instrument under, 


' successively, Profs, Ferguson, Walker, Hubbard, and Hall, 


has been chiefly upon the smaller planets, the asteroids, 
and comets. Mr. James Ferguson was the&irst American 
to discover an asteroid, Euphrosyne, in 1854, the thirty- 
first on a list which has been recently enlarged beyond 
even a hundred by Peters of Clinton and Watson of Ann 


. Continued from porke. 
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Arbor. The object-glass of the equatorial has an aper- 
tare of 962 in and a focal length of 14ft. 45in. Its 
powers of positive eye-pieces for use with its filar micro- 
meter vary from go to dos. 

Descending from the dome, and passing the superin- 
tendent's office, ın which are a mpst excellent mean-time 
clock, with others, in the electric circuit with the clocks 
at the d ents, ticking each, beat for beat, the 
visitor finds himself in the library, now embracing 
nearly 6,000 volumes. These are mostly works of the 
highest standard value, astronomical and meteorological 
observations and discussions, some being as old as the 
id 1482, others representing the full work of the 

ropen observatories and learned Societies to the pre- 
sent date. 
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Fia. 6—Tho United States Naval Obey Oroa Plan. 
Vertical. E, Computer's Room for Great F, 
"s Dwollmg. I, Chronometer-Room D, Door. 
Hipp chronograph, with modifications by Prof. Hark- 
ness. 

Passing to the eastern wing there are seen, side by side, 
the m circle and the smaller transit instrument, with 
their clock and chronograph. The mural circle has an 
object-glass of 4'Ioin., and a focal length of 5 ft. 3'8 in., 
the highest power of the eye-pleces being 240. The 
diameter of the circle at its outer edge, where the gradua- 
tion 1$ placed, is 6035 in. It is divided to every five 
minutes; the power of its reading microscope is 171 
diameters, e trant kaa a focal 1 of 7 ft. o'4in., 
and its object-glass an aperture of 5°33 in. 

The chronometer-room shows another and a distinct 
but important ¢ffice of the observatory. The relation of 
all its work to the interests of practical navigation is 
sufficiently clear. More than 200 time-keepers have been 
at one time under care inthis room, As many as eighty 
in 1867 were condemned and withdrawn from use. It is 









3 


ge 


A, Per of Equatorial D, Tropis Circle. C, 


ee G, Library. 


From the library we pass into the transit-circle room, 
built ın 1869, to admire the beautiful instrument, with its 
collimators and its chronograph. The focal length of the 
object-glass is 12 ft. 1 in. ; its clear aperture 8'52:n. ; and 
the power of its eye-pieces 135 to 3 The diameter of 
its circles at the outer edge is 45°30 in.; and at the gradua- 
tion 4340in., both circles being divided to every two 
minutes. The power of the feuding Microscopes is 45°3 
diameters. Its collimators have a focal length of aft. 
Irin. This instrument, under Profs. Newcomb, Hark- 
ness, and Eastman, and their assistants, has had for its 
chief work the more accurate determination of the stars 
whose places are computed in the Nasica Almanac, 
and of those needed by the Coast Survey. The chrono- 
graph, made by Alvan Clark, is of the form known as the 
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a% gratifying as it is creditable to American skill to find 
that the chronometers of Messrs. Negus and Co., of New 
York, equal, if they do not excel, any of foreign workman- 


ship. 

from this room of theobserratory the exact time is fur- 
nished daily at 12 M. to the Western Union Telegraph Office 
in Washington for dispatch throughout the United States. 
The naval officer, standing by the standard mean clock, 
and having the astronomical correction of that,clock also 
before him, at three minutes before 12M. calls the tele- 
graph operator at his office, and, at the instant of 
noon, taps the electric key, giving the time to the com- 
‘pany’s office. He also drops the dome bal. The chro- 
nometer-room is under the efficient direction of 
Commander A. W. Johnson, U.5.N. 

The seventeen annual volumes of astronomical and 
meteorological observations now published best set forth 
in themselves the work of the observatory. The latest of 
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. these volumes vie in extent and if’ value with the publi- 
cations ‘of Greenwich and Paris The star ogue, 


issued as Appendix No. r to the volume for 1871, em- 
braces more than 1 observations, giving the places 

- of, 10,000 stars, It is the twenty years’ work of Prof. 

. M. Yarnall, emb the reduction of. his own observa- 
tions and those of fram the year 1845 to 1871. 

. 'The astronomer knows how to iate such a work. 

- Congress, in whose hands is the destiny of the institu- 
tion, has mptly.appreciated its claims, and does not 
withhold the liberal appropriations asked for it as due to 
astronomy and to this Branch of naval efficiency. - 

West Point Observ .—This o was erected 
in 1839 for astronomi and the accommoda- 
tion of the library of the Academy and its philosophical 
app: The institution of an observatory is to be 


-credited to Prof. W. H. C. Bartlett, LL.D., so well known 


Foo 7.—The Groat Equatocial—United States Naval Obee: vatory. 


reticule has seven -vertical and two horizontallines An 
extra vertical wire is driven in a horizontal direction 
means of a micrometer screw, each division of whi 
corresponds to 07334. It has a striding level, each small 
division being 1'23- o'0825, ` The steel pivots have not 
sensibly thanged their equality of dimensions since the 
instrument was mounted. , : ` 

The west tower has the mural circle, by Troughton and 
Simms, of London. This was cast in one entire piece of 
brass. Its diameter is 5 ft., and its uations are on 
two bands, one of gold, the other of palladium. The 
telescope has a clear aperture of 4 in., with a focal length 
of 6oin. 

The central main tower has a revolving dome of 27 ft. 
in diameter, which rests on six 24-pound cannon-balls, 


È turning between cast-iron annular grooves. The equa- 


for more than thirty years as its director. In 1840 Prof. 
Bartlett visited Europe for the United States Government, 
inspected and reported upon its chief observatories, sub- 
mitting also:a plan for an observatory at Washington, 
and purchasing for West Point whilst abroad its three 
large instruments, the equatorial, the transit, and the 
mural circle. e 

The Wendt iosten, ia the east tower was made yb 
Ertel and Son, and its object-glass by Merz and Mahler, 
at Munich, the whole cost being about 1,730 dols. It was 
mounted in 1845, the e for observatories 
in the United States. Its object has a clear aper- 
ture of 4'62 in, and a focal of-76°75:in, It is pro- 
vided with four eye-pieces and one dark glass, and has 


an illuminating apparatai either a bright field with 
dark lines, or a k field with fright lines, which can be 
modified at will by means of a coloured wedge. The 


m" 

[| 

; 
a: 

7 

t 

i 


Fia. 8,—Transit Circle—United States Naval Observatory. 





ial, made by Mr. Henry Fitz, of New York, has a foca 
of 14 ft, and a clear ee of o2 in. It has 
thirteen eye-pieces. The hour circle reads to two seconds ` 
of time, and the declination circle to twenty seconds of 


strument cost 5,000 dols, / ' 
* The sidereal clock, by Hardy, has a Bond break-circuit 
attachment, and is connected with the several instru- 
ments by wires and break-circuit keys. Besides these 
there.are valuable partable instruments in the observa- 
em which lends them from time to timeto topographical 
surveying parties in the west and north-west, or to 
stations of the Engineer Corps, like the one at ett’s 
Point, New York. Several valuable additions, including 
2 Sond Se tenparapy, the odolites, and sextants, have 
been made within the las? two years. 
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The of the observatory of the Academy are 
most effectively secured by confining its workings to the 
end of educating the cadets in the knowledge and practi- 


cal use of the instruments. During the spring months 
weird d cn Ie of two, three, or four to receive 
such instruction, and are required themselves to make 
observations with each instrument, and reduce them. 
During the summer encampment a month is devoted to 
further instruction in connection with a field observatory 
at Fort Clinton, where they use a field transit, zenith tele- 
scope, and other instruments, Each makes his own re- 
cords, and works out his results for the ordinary problems 
of time, latitude, longitude. Würdeman of Washington 
is constructing for this field observatory a new transit and 


zenith telescope, E 
Alth the chief design of the observatory has been 
from the to secure such proficiency in the cadets as 


would prove of most value to them in the field work to 
which so many army officers are called, and although 
neither the professors nor their assistants, who are dail 
instructors in several other branches, can find time avail- 
able for lengthened series of observations, still at different 
times valuable observations have been secured in the 
midst of pressing duties. Among these are those of 
Prof. Bartlett on the great comet of 1843, published in 
the Transactions of the American.Philosophical Society, 
and recent observations under Prof. Michie and his 
assistants, Lieut. Bass and others, for determining the 
longitude of the observatory. 

Annapolis Observ We cannot complete this sketch 
of the United States Government observatories without a 
just, though necessarily very brief, notice of the obser- 
Md used in the instruction of midshipmen at Anna- 
polis. 

The Department of Astronomy was created in 1853, 
and until] 1865 was in successively of Profs. 
Chauvenet and Coffin. Since that time a graduate of the 


ments used in this de 
sextant, the artificial 


ent are the chronometer, the- 
orizon, the azimuth compass, the 
surveyors chain and com the theodolite, and the 
plane-table. The observatory is supplied with a sidereal 
clock, an equatoriallysmounted telescope, and a superior 
meridian clock, These instrunfents are used in instruc- 


Fia. 10 —West Point Observatory—North Front. 
tion only to show the midshipmen the principles of them. 


There is not sufficient time for them to acquire a practical 
knowledge of their use by observing with them." 


Academy has from time to time been in charge. The 
course in astronomy is of necessity limited, most of the 
midshipman's time in this department being required for 












Fra. 9,—M ural Circle and Smaller Transit Instrument— Unitod States Naval 
Observatory. ` 
the study of practical navigation. We learn from the 


report of Lieutenant-Commander R. L. Phythian to Ad- 
miral Porter in 1869 the following facts :—“ The instru- 


Altogether the United States has reason to be proud of 


her observatories, and of the work already done by her 
astronomers. 
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THE RELATIONS BETWEEN HUMAN MOR- 
TALITY AND THE SEASONS OF THE 
YEAR 


AT the anniversary meeting ofthe Scottish Meteorologi- 
cal Society, a very valuable paper was read by Br 
Arthur Mitchell, an EA Secretary, Mr. Alex. Buchan, 
giving an account of their investigations on the subject of 
the'influence of the seasons on human mortality at different 
ages as caused by different diseases. The authors have 
calculated the weekly average death-rate of London for the 
past thirty years for thirty-one diseases, together with the 
averages of temperature, moisture, rain, &c. Consi ering 
the weather rienced in the course of the year as made 
up of several distinct climates differing from each ‘other 
according to the prevailing temperature and moisture and 
their relations to each other, the influence of these climates, 
characterised respectively by cold, cold and dryn 
diyness and heat, heat, heat and moisture, and cold an 
moisture, on the mortality was pointed out. The weekly 
mortality from all causes and at all ages shows a large 
excess above the average from the middle of November to 
the middle of April, from which it falls to the minimum in 
the end of May; it then slowly mses, and on the third 
weck of July shoots suddenly up almost to the maximum 
of the year, at which it remains till the second week of 
August, and thence falls as rapidly as it rose to a secondary 
minimum in October. Regarding the summer excess in 
the death-rate, which 1s-so abrupt in its rise and fall, it was 
shown that it'is wholly due to one section of the population, 
viz. infants under five fears of age, none of the curves for 
the other showing an excess in the death-rate from 
all dius dure the summer months ; and it was further 
shown that the summer excess is due not only to thc 
deaths at onc age, but to the deaths from one class of 
diseases, viz, bowel complaints. The importance of 
weekly a 1n discussing these sudden fluctuations 
of the death-rate to the changes of the weather was 
pointedly referred to. Deducting the deaths from bowel 
complaints from the deaths from all causes, the curve 
assumes a simple form, viz. an excess in the cold months 
and a deficiency in the warm months. In other words, 
the curve of mortality 1s dictated by the large number of 
deaths from diseases of the respiratory organs. The curve 
of mortality in London has thus an inverse relation to the 
temperature, rising as the temperature falls, and falling as 
the temperature rises. On the other hand, in Victoria, 
Australia, the curves of mortality and temperature are 
directly related to each org Seg and tempera- 
ture rising and falling together. The c cter of the 
curve of mortality in Victoria is impressed on it 
by the deaths of persons below the age of five; and 
among such young persons the special diseases which 
determine this influence are diarrhoea and dysentery. 
This peculiarity arises from its higher mean temperature, 
57°°6, as compared with that of London, 5o?o. In London 
also during the hottest months of the year the curves of 
mortality and temperature rise and fall together, whereas 
jn Victoria the curves are throughout the whole year 
directly related; for though doubtless the deaths from 
diseases of the respiratory organs fall as the temperature 
rises, and rise as the temperature falls, yet the number of 
deaths from these diseases is, owing to the comparatively 
high winter tem never sufficiently large to in- 
fluence the curve of the whole death-rate. The curves of 
mortality for bronchitis and pneumonia at different ages 
prove that the fluctuation is much less for pneumonia 
than for bronchitis, and that the excess in both cases of 
infant mortality is great, but not nearly so great as the 
infant mortality for diarrhoea. The curves show that the 
maximum mortality from the different diseases grou 
around certain specific conditions of tem an 
moisture combined, the general result of which, as regards 
the principal diseases, may be thus roughly stated :— 


Character of Weether Maximum Mortality 


Cold Bronchitis, pneumonia, asthma, &c. 
- Cold and diy Brain-disezse, convulsions, whooping- 
cough 
Warm and dry Suicides, small-pox 
Warm and moist Diarrhoea, dysentery, cholera 
Cold end moist Rheumatism, heart-disease, diphtheris, 


scarlatina, measles, croup 

The deaths from cancer and liver disease show no 
distinct relation to weather. The period of the year least 
marked by the occurrence of maximum mortality from 
any disease 1s the warm dry weather which prevails from 
the middle of May to the end of June. At this season the 
only maximum is a well-pronounced secondary maximum 
for measles ; and the maxima for suicides and small-pox, 
which are, however, extended from the middle of April into 
these months. Convulsions, teething, and atrophy and de- 
bility have a secondary maximum in the warm moist 
weather of July and August. In the United States, where 
the heat is greater in summer, the secondary maximum 
for convulsions is more distinctly marked than of 
London; and in Victoria the summer maxinium is 
the only one that ap The contrast offered by 
certain curves to other in all points is very 
striking. ‘Thus the curve for whooping-cough begins to 
rise above its average in the middle of December, attains 
its maximum in March and Apnl, and falls to the mini- 
mum in September and October, whilst the curve for 
scarlatina 1s exactly the reverse of all this, having its 
minimum in spring and its maximum in autumn. It was 
inferred from the general teaching of the curves, that if a 
curve representing the progress of the death-rate from a 
particular disease were given for a place whose climate 
was known, though it might be impossible to name the 
exact disease, it would be possible to say with a con- 
siderable degree of certainty whether, for instance, the 
nervous system, or the respiratory organs, or the abdo- 
minal organs were involved in the disorder which caused 
the deaths. 





CONFERENCE ON THE REGISTRATION OF 
PERIODICAL NATURAL PHENOMENA 


THE Council of the Meteorological Society recently 

resolved to organise a system of Observations of 
Natural ee connected with the return of the 
seasons, as well as of such branches of physical inquiry 
as tend to establish a connection between meteorological 
agencies and the development of vegetable life. 

Asa prre to carrying out this intention the 
invited the various Societies before which such RA 
most naturally come to nominate delegates to join a 
committee by whom the whole question as bearing upon - 
agi eto E orticulture, &c., should be considered, and 
to whom any written communications should be sub- 
mitted. 

The first meeting of this joint committee was held at 
the Office of the Meteorological Society, 30, Great George 
Street, on Thursday, July 2, when delegates were present 
and promises of co-operation read from the Royal Horti- 
cultural, Royal icultuial, Royal Botanical, and other 
Societies. After the subject had been fully discussed the 
Rev. T. A. Preston, of Marlborough College, was re- 
quested to prepare a list of plants to be observed, and 
also to draw up a report on the same. Other gentlemen 
were requested to prepare lists of insects, birds, and 
animals. 





THE SPECTRUM OF THE AURORA 
BOREALIS * 


THE author's object ın this ris*to make a small 
contribution towards the solution ofthe question, how 
the composition of the spectrum may be most correctly 
explained ? 
* By the thie Prof A, J. Angstrom. 
. 
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It may be assumed that the spectrum of the aurora is 
composed of fw different spectra, which, even although 
anpe ne sometimes simultaneously, have in all proba- 
bility different origins. 

one consists of the homogeneous pue 

light which is so characteristic of thaaurora, and which is 

found even in its weakest manifestations. The other 

consists of extremely feeble bands of light, which 

only in the stronger aurore attaig such an intensity as 

enables one to fix their position, though only approxima- 
tively. 

As to the yellow lines in the aurora or the one-coloured 

ectrum, we are as little able now as when it was first 
observed to jus out & corresponding line in any known 
spectrum. ‘True Piami Smyth (Comptes Rendus, Ixxiv. 
597) has asserted that it co nds to one of the bands 
in the spectrum of hydrocarbons; but a more exact 
observation shows that the line falls into a group of 
shaded bands which belong to the s , but almost 
midway between the second and third Herr Vogel has 


observed that this line corresponds to a band im the- 


spectrum of rarefied air (Pogg. Ann. cxlvi, 582). This 
is quite right, but in Angstróm's opinion is found ona 
pure misconception. The spectrum of rarefied air has 
in the green-yellow part seven bands of nearly equal 
strength ; and that the auroral line corresponds with the 
margin of one of these bands, which is not even the 
strongest, cannot be anything else than merely accidental. 

Observations on the spectrum have not hitherto 


agreed with each other ; y, perhaps, because of the 
weak light of the object, but partly , it may on 
account of the variability of the aurora. The red does 


not always apan and when it does is often so weak that 
it cannot be observed in the spectroscope. If now ıt be 
assumed that the aurora has its final cause in electrical 
discharges in the upper strata of the atmosphere, and that 
these discharges, whether disruptional or continuous, take 
place sometimes on the outer boundary of the atmosphere, 
and sometimes near to the surface of the earth, this varia- 
bility will easily show in the appearance of the spectrum 
what the obseivations appear to confirm. 

If we consider the conditions under which the electric 
light appears on the boundary of the atmosphere, mois- 
ture in that region must be set down as nil, and conse- 
quently the oxygen and hydrogen there must alone act as 
conductors of electricity. Angstrom has ied to re- 
produce these conditions on a small scale. Into a flask, 
the bottom of which is covered with a layer of phosphat 
the platinum wires are introduced and ths air 1s pumped 
out to the extent of several millimetres. If the inductive 
current of a Ruhmkorff coil be sent through the flask, the 
whole flask will be filled, as it were, with that violet light 
which otherwise only proceeds from the negative pole, 
and from both electrodes a spectrum is obtained consist- 
ing chiefly of shaded violet bands. 

If this spectrum be compared with that of the aurora, 
Angstróm thinks that the agreement between the former 
and some of the best established bands of the latter is 
satisfactory. 


Lines Wave-longths 





According to Barker . 4301 © 47075 
» n» Vogel . — 4694 5233 
Of the auroa » » Angstrom — 472 521 
spectrum . » p» Lemstrom’ 4262 469'4 523'5 
Mean. . 428'6 470°3 5226 
Of the spectrum of the violet light . . 4172 4707 52237 


In the neighbourhood of the line 469°4 Herr Ms has 
moreover observed wo weak light bands, 466°3 and 462° 
Thes of the violet light has also two correspond- 
ing shaded bands, 465'4 and 46o'r. 
Should the amora be flamy and shoot out like rays, 
there is good reason for assuming a* disruptive discharge 
e 


of electricity, and then there ought to appear the strongest 
line in the line-spectrum of the air, the green, whose v ave- 
lenges is 500°3. Precisely this has been actually observed 
by Vogel, and has moreover been seen by Angstrom and 
others. 

Finally, should the aurora be observed as it appears at 
a less height in the atmosphere, then are recognised both 
the hydrogen lines and also the strongest of the bands of 
the dark-banded air-spectrum, as c.g. 497°3. There are 
found also again nearly all the lines and light bands of the 
weak aurora spectrum, whose position has with any cer- 
tainty been observed. 

There still remains the line in the red field, the wave- 
length of which, according to Vogel, may be valued at 630. 
Angstrom has chanced to see it only a single time, while 
on various occasions, when the aurora has shown red 
lights, he has found it impossible to distinguish any lincs 
whatever in this part of the s The cause of this 
may be that while the red bands yn the spectrum of the 
negative pole are broad and very feeble in light, the 
corresponding light in the aurora may be imperceptible in 
the spectroscope on atcount of the dispersion of the 
prism, although itis strong enough to give to the aurora 
a reddish appearance. Angstrom does not venture to 
decide whe the red line observed by Vogel coincides 
with the strongest of these bands, but so much is at least 
certain, that ıt may coincide with more than oné of the 
bands to the red field of Plucker's air-spectrum. 

In general it may be thus assumed that the feeble 
bands in the aurora trum belong to the spectium of 
the negative pole, and that the aaran of this spec- 
trum may be changed more or less by additions from the 
banded air-spectrum or the line-spectrum of thc air. 

But by this is not yet explained the one-coloured spec- 
trum or the origin af he yellow line. The only explana- 
tion of the origin of this line which in Angstrdm’s opinion 
is in any way probable, is that it owes its origin to fuor- 
escence or phosphorescence. Since fluorescence is pro- 
duced by the ultra-violet rays, an elect? ic. discharoe may 
easily be unagined, which, though tn itself of feeble light, 
may be rich in ultra-violet light, and therefore in a condit- 
tion to cause a sufficiently strong fluorescence, tis also 
known that oxygen is phosphorescent, as also several of its 
compounds, 

There is therefore no need, in order to account for the 
spectrum of the aurora, to have recourse to the ^ very 
great variability of gas spectra according to the varying 
circumstances of pressure and temperature,” a variability 
which according to Angstrém’s twenty years’ observations 
does not exist. Just as little can Angstrom admit that the 
way in which a gas may be brought to glow or burn, can 
alter the nature of the spectrum ; since it 13 an established 
fact in phys that the state of light and of heat which 
puts a body into a glowing condition is unconnected in 
character with that which produces glowing. 

om does not entirely deny the possibility that n 
simple body by glowing in a gaseous condition will offcr 
several spectra. Just as one simple body can form a 
chemical combination with another, and this body by 
glowing in a condition, so long as it is not de- 
composed, gives its own specirum, so must it also be 
able to form ‘combinations with itselí—tbus to form 
isomeric combinations—it being always supposed that 
it exists 1n the eous form and can maintain itself 
in a glowin Gandidon without decomposition. Im this 
way ıt 1s indeed possible to conceive an absorption for 
oxygen which belongs to ozone; but since ozone, as is 
well known, cannot maintain itself in a glowing condition, 
it is in vain to look for more than one spectrum of ovy- 
gen. There is, however, at least a possibility of obtainiuc 
several spectra from sulphur, while again with respect to 
carbon, which cannot even be exhibited in a gasecu> 
condition, a like assumption in the author's opinion wants 
the support of experience. 
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THE COMET . 


have received from Mr. 


WE 


aspect, in order that the striking differences between 
the present 
Vect who hag, been | henaed. 
observing the comet with Mr. Newall’s 25-inch re- | 
ractor, the accompanying rough sketch of its general | length, 


comet and.former opes may be appre- 


His observations, tó which we hope to refer at sqme 
extended over several hours on Sunday and 


appearance in that instrument. The drawing he states Tuesday nights, and great changes were o 


is only intended to show the features in their most general 





One of the new observations made was that à photo- 





Rough Outlme Sketch of Head and Euyclopes of Coggua's Comet as seen in Mr. Newall’s aganch Refactor on tho mignt of July za 


graphic plate for ten minutes gave no results on 
the comet, while the dimmest of the seven stars'in the 
Great Bear; inferior to the comet in brightness, recorded 
itself in two minutes’ exposure. E 
It is hoped that the observations, made under first-rate 
atmospheric conditions, with the magnificent instrument 
with which Mr. Newall has endowed British Astronomy, 
-will throw light upon cometary structu!; and help to 
clear up many anomalies. 





YASPERS “ BIRDS OF NORTH AMERICA ”* 


A SHORT time ago we gave our readers some account 
of the important work of the “Birds of North 
America," lately issued by Prof. Baird with the co-opera- 
tion of some of the principal naturalists of the United 
. States. It has just come to our knowledge that a rival 
work has been started with nearly the same title, con- 
cerning which it may be useful to such of our readers as 
turn their studies in an ornithological direction that we 
should say a few words. 
Jaspers “Birds of North America” 
been started by an enterprising publisher at S 
Ohio, “to meet a common want and gratify a univers: 


* “The Birds of North Amenca, drawn from life 
by _Dr. Theodere 


to have 


and uniformly reduced to 
‘Jasper. In 4to. parte.” 





"work can indeed be hardly placed in 


taste.” It b issued in numbers, the first of which bears 
date Nov. 1,1873. Iltis to contain coloured figures and 
descriptions of over 6oo species, and a popular account of 
their its and manners—likewise a general outline-of 
the science of ornithology—all from the pen and pencil 
of Dr. Theodore Jasper, “who has made the study of 
ornithology the business of bis life." 

Now we have no desire at all to interfere with Mr. Jacob 
H. Studers undertaking. We quite agree with Mr. 
Studer's notions that a knowledge of American birds is 
or should be a “common want,” and we are also of 
opinion that a “universal taste” should be gratified if 


‘| possible. “At the same time we must be -allowed to say, 


after examining what has yet appeared of Mr. Jasper’s 
work, that, in our judgment, those who wish to ome 
well acquainted with American ornithology had better 
consult -Prof. Baird's volumes. Mr. Jasper, it is true, 
furnishes coloured figures of every species or proposes to 
dó'so. But these, prepared by chromolithography or some 
Similar process, are not sufficientl carefully’ coloured for 
the discrimination of ific dillerencie- cat any rate as 
rds the smaller bi And in every other. particular . 
Baird's “American Birds” is far superior. Mr. Jaspers . 
ee category, 
the author being obviously acquainted With little more than 
the results of own experience, whilst Prof. Baird and 
his coadjutors are fully up to the level of modern: 
science. 
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Tue statue of Dr. Priestley will be unveiled at Birmingham on 
Saturday, Aug. I (the centenary of his discovery of oxygen). 
Prof. Huxley will make the presentation to the town, on behalf 
of the subscribers, and will deliver an address in the Town 
Hall. 


WE understand that the recently established Stricklandian 
Curatorship m the Cambridge Untversity Natural History-Mu- 
seum has been offered to and is likely to be accepted by Mr. 
Osbert Salvin, F.R.S., one of our most distinguished o1nitho- 
logists. : 

LORD LILFORD has just returned from a natural history cruise 
in the Mediterranean, and amongst the most interesting speci- 
mens he has brought home with him is pair of Audouin's Gulls 
(Zarvs audeuini) fiom the small island.of Toro on the coast of 
Sardinia, which he has deposited in the gardens of the Zoological 
Society. The iareness of these birds makes them of pecolia 
1nterest. 


A LARGE collection of giraffes, antelopes, and other African 
mammals has lately been imported into Hamburg by Mr. C. 
Tlagenbeck, the well-known dealer in animals of that city, from 
the Atbara district of Upper Nubia. Three of the finest ghaffes 
have been sectied by the Zoological Society, and are daily er- 
pected to arrive in Landon. 


A REPORT is said to be current at St. Petersburg that the 
Austrian Polar Expedition, of which nothing has been heard for 
a conmderable time, and respecting the safety of which appre- 
henson is accordingly entertained, is lying off the coast of Novaya 
Zemlya, 


Tur Caen Academy of Science and Art proposes as the 
subject of the Le Sauvage prize, of the value of 4,000 francs, to 
be awarded in 1876, the question of the Function of Leaves in 
the Vegetation'of Plants. The Academy does not want simply 
an exposition of the present state of Science on this important 
question; it requires, besides, from ccmpetitors, exact experi- 
ments performed by themselves, and new facts tending to throw 
light upon, invalidate, confirm, or modify doubtful ponts in the 
theones at present accepted, The memols ought to be sert 
to the Academy before Jan. 1, 1876, 


A FIFTH ' rüb-edition " of Dana’s “ Mineralogy " has been 
issued, with an appendix, by Prof. Brush. 


JosHua Hoorzs, the last surgivor of the old school of the 
botanists of Chester County, Penn, of which Darlington was the 
chief, and the “Flore Cestrica " the memorial, died on May 11 
at’ the age of 86, 


Ma. HxnBzRT SPENCER has published in a separate form, with 
somo additional correspondence and comments, the correspon- 
dence which was carried onın NATURE between himself, the 
" Quarterly Reviewer,” Mr. R. B. Hayward, and others. 


M. LEVERRIZR has presented to the Council of the Observa- 
tory & new aet of regulations for the better working of the 
establishment, In drawing out these iegulations the illustnous 
astronomer took advantage of the visit he recently made to 
Greenwich Observatory. 


MAGNETIC instruments are to be erected on a piece of ground 
situated between the Boulevard Arago and the Observatory Gar- 
dens, Paris. This land belongs to the French Government, 
which has given it up for the purpose mentioned. 


M. Fayehas been fommated President of the Bureau des Longi. 
tudes, M, Janssen, who was a member of the Section of Geography, 
has been appointed by the Minister a member of the Section of 
Astronomy. There will be an electiog to fill up the place thus 
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vacaied. This is the first time that a member has been tans- 
ferred from one section to another, ° 


Dr. GARZIGOU, of Bagnères de Luchon, has established, at 
his own expense, a laboratory for analysing the mineral waters 
of the Pyrenees. The laboratory is open to men of science for 
their own researches. 


THe Worshipful Company of Clothworkers has founded c 
“í Professorship of Texte Industries” in connection with th 
Yorkshire College of Science, with a stipend of 300/. a year anu 
two-thirds of the students’ fees. The stipulated qualificationa 
for the post have been just announced. The selected candidate 
will be 1equired to have a practical knowledge of all matena.s 
used in the woollen and worsted manufactures, and the selection 
of materials for special kmds of goods; to be able to give in- 
struction in every department of weaving, including the piaci- 
cal handling of the loom ; plain drawing, and analysis of patterns; 
to apply the laws of colour to the predaction of coloured desigr.s, 
and to finish coloured designs on paper, piefiguring the woven 
fabric ; to make all the ealculations required in the manufactue 
of woollen or worsted goods ; to explain and illustrate the p-o- 
cesses of carding, combing, and spinning ; and to give practical 
illustrations of scouring, fulling, and finishing. The chemi tiy 
of dyeing will be taught by the Professor of Chemistry. It vill 
be a condition of appointment (ixter alia) that the Profess r is 
to give lectures at stated times upon improved modes of m. nu- 
facture at other of the chief towns connected with the cloth. 
working industry both in Yorkshire and the west of Englanc. 


THe result of the Sandwell Park trial sinking for coal Lezing 
that a seam 20 ft. 6in. has been found at a depth of 418 yards, 
it is proposed to furnish an account of the fossils met with and 
the general character of the red rocks passed through. Prof, 
Ramsay and others have promised their assistance for this work. 


Uran A. BovpoN, of Boston, has deposited with the 
Fianklin Institute the sum of 1,000 dols. to be awarded’ ns a 
premium to “any resident of North America who shall determine 
by experiment whether all rays of light, and other physica! rays, 
are or are not transmitted with the same velocity.” The memoiis, 
which are to describe in detail the apparatus, mode of expen- 
menting and results, are to be sent in to the secretary of the 
Institute by Jan. 1, 1875. The Institute us to appoir- three 
judges, and has reserved to ıt the power to decide whethe: or not 
the recommendation of the judges shall be carried out. Should 
the judges think proper, they may require the expaiments 
described in any of the memoirs to be repeated in their presence. 

THE report of the State Board of Health of Massacausetts, 
1874, says that a large pat of the 450 analyses there given were 
performed by a lady in the laboratory of the Moer chusetts 
Institute of Technology. 


THE Geological Society of France intends to hold irs annual 
session this year at Mons, immediately on the conclumcn of the 
session of the French Association for the Advancement of 
Science, The meetings commence on August 30, anu will last 
about a week, during which some interesting excurmons have 
been arranged for. 1 

Iw the Engineering Department of King's College tne follow- 
ing Physical Science Exhibitions will be given in Oczober next, 
The Treake Entrance Exhibition of 207., also two Cxhibitions 
of 30%. and 217. will be given by competitive examinanon among 
the students matriculating in this department at that time, pro- 
vided a satisfactory degree of proficiency 1s shown by the candi- 
dates, The examination will consist of four papers, two in 
mathematics, one in elementary mechanics and physics, and one 
in chemistry, and will take place on Thursday, October 1, and 
two following days, 
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THE Provost and Fellows of Worcester College, Oxford, heve 
voted the appropriation of 2 per cent. of thetr revenues te, non- 
collegiate University uses, and have resolved that this sum for 
the next five years shall be paid in equal proportions'to the 

' BodIcion Library and University Museum, 


Mz. F. BUTLER, B.A., of Worcester College, who obtained a 
first class in Natural Science at the recent examination at Oxford, 
bas been appointed Natural Science Master of Reading School, 
end during the vacation laboratory will be fitted up at the 
school under his supervision. 


Tae large and lucrative industry which has sprung up on the 
American coasts in the preservation of lobaters in tins, has 
induced some energetic persons to start a lobster farm near 
Boston, where an area of about 32 acres has been laid out and 
protected for the purpose of cultivating the lobster. On the ses- 
ward side it is closed by banks, having hatches or sluices so as 
to admit of the flow and ebb of the tide. Last summer about 
40,000 lobsters, of all sixes, were deposited in this ground. The 
maimed and the halt and the lame and probably the blind are 
accommodated with quartérs where they can recover their lost 
claws; and a cre for the tnfantine population is provided, 
where they can increase without the ordinary dangers attendant 
on lobsterlal infancy. Food, in the shape of refuse fish, &c., is 
liberally supplied to this interesting community. In the winter 
the managers evinced the natural deceitfulness of human 
nature by catching and scalding the lobsters on which so much 
` attention had been lavislfed, and a fine harvest rewarded them ; 
15,000 fine lobsters were sold, and the success of the experiment 
sems complete. Besides lobsters, it is intended that the 
farm shall be turned to account by being made a nursery for fish 

. of various kinds. As a matter of fact many eels and other fishes 
were caught in the spring. The venture seems a very successful 
one ; and in view of the enormous drain on the natmal lobster 
grounds of America, it is very necestary that somej such steps 
should be taken, as a supplement to the regulations proposed to 
prevent overfishing, and fishing in the breeding season. 


Trex suggestion has been made that kangaroos might be gene- 
rally cultivated in parks and other enclosures in this country ; 
and it is probable that they would prove quite as useful as deer. 
A French naturalist, M. Corndly, has recently published some 
. novel information on the subject, which seems to show that the 
proposal is perfectly feasible in every way. The experience of 
the various zoological socleties-in Europe shows that this marsu- 
pial will thrive and breed in our climate, damp being the only 
condition which is fatal to, it., It will bear great extremes of 
heat and cold without injury. M. Coinély says that they are 
‘not destructive to trees and shrübs, and that if any individuals 
contract the habit of barking trees, they can be broken of it by 
shutting them up for two or three days without food. On being 
released they are so eager in search of grass that they dd' not 
touch the trees. As an ornamental adjunct to an English park, 
the presence of kangaroos would prove very valuable ; their 
skins are highly prized on account of the quality of the leather, 
and moet probably the principal obstruction to the more general 
cultivation of the animalis the prejudice that exists against ihe 
‘introduction of ngrelties. 

à uence earthquake odt have Occurred ait Utah at 
midnight on June 18. 

"WE learn with great pleasure that during. the last three years 
there has been a very successful class for botany in connection 
with the Royal Veterinary College. From some notices of 
excursions made during the present summer which have been 
zent'us, we see the field-class 1g one of the largest in London, or 
anywhere elso we should think, and that the excursions are made 
the means of valuable training as well as of conveying solid in- 
formation, 
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THe Council of the Institution of Civil Engineers has just. 
awarded the following, among other premiums and prizes :—A 
Telford Medal and a Telford Premium to Joseph Prestwich, 
F.R.S., Assoc. Inst. C.E. for his paper On the geological 
conditions affecting the construction of a tunnel between 
England and France. A Watt Medal, and a Telford Premium, 
to Alexander Carnegie Kirk, Assoc. Inst. C.E., for his paper 
On the mechanical production of Cold. A Telfotd Premium to 
Major James Browne, RE, Assoc. Inst. C.E., for his paper 
On the tracing and construction of roads in mountainous tropical 

Tuxfollowingis s translation of the telegraphic despatch received 
in Paris by Gen. Morin from H.M. the Emperor of Braxil :— 
t Service. from Rio de Janeiro to Paris w4 Falmouth, June 23, 
6 o'clock. Electric telegraph established from Europe to Brazil. 
In addressing you my congratulations on this victory of science, 
I beg you to communicate my satisfaction to all your colleagues 
of the Academy of Sclences, to whom I owe so many marks of 
good-will Don Pedro,” The Academy immediately r@plied :— 
“The Academy, moved by his Majesty’s 1iemembrance, offers 
him its thanks, its respects, and its vows.” 


WE would strongly urge on our reader’ attention the appeal 
made through the daily papers by Mr. C. R. Markham, F.R S. 
on behalf of the Cameron-Livingstone expedition. A letter from 
Lieut. Cameron, dated Ujiji, Feb. 28, tells of his having secured 
Dr. Livingstone's map and journal from Mikandany, which he 
was to send homo in a few days. ‘The fish of Tanganyika,” he 
states, ‘‘ are more like sea than fresh-water fish. The Tanganyika 
1s & veritable sea. I will send home a bottle of lake-water to be 
analysed. T cannot understand, receiving as it does rivers that 
flow through a salt soil, why the waters of the lake should not 
be salt. I believe that it is gradually being filled up." 


Tux Report of the Commissioners of Fisheries for the State 
of New York states that in 1872 upwards of seven and a half 
millions of young shad were hatched and turned into the river 
Hudson at the cost of the State; and five millions were added 
in 1873. In the „spring of the latter year, several hundred 
thousand shad were transported into California and into the great 
American lekes, where it is hoped they will become fairly accli- 
matised. Races River Salmon, and the Whitefish 
(Coregonus s) have, in return, been introduced from the ` 
lakes and rivers of the West to the Eastern States Tho 
enactment of a close time, during which the shad may be al- 
lowed to proceed unmolested up stream to spawn, is urgently 
desired, otherwise the natural increase of the fish can never 
occur, and the results of the artificial culture and propagation are 
nullified. The efforts of the Commissioners, who have erected 
extensive hatching premises at the cost of the State, have resulted 
in much more light being thrown on the subject of pisciculture, 
So' thoroughly is the process of artificial spawning and fecun- 
dation carried ont, and so carefully are the after stages of deve- 
lopment assisted, that nearly cent. per cent. of the eggs taken 
are actually hatched. Under ordinary circumstances hardly 
twenty per cent of the eggs are hatched. The importance of 
this system in re-stocking barren or depopulated waters ‘cannot 
be over-estimated ; but its results can never be fully successful 
mtl all impediments to the ascent of fish in the spawning 
season are removed; aud when this is the case, artificial pro- 
pezationwill be no longer necessary. 


Mz. SETH GREEN, tho well-known American pisoiculturist, pro- 
poses that some enterprising persons should turn their attention. 
to frog culture; and he gives careful directions for procuring 
and treating the spawn and frogs. The spdwn will hatch in 
about fifteen days, and if the tadpoles and young frogs are placed 
in a suitable position it isttalculated that they may be easily reared, 
and a large profit made. The mode of feeding the frogs is to place 
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pieces of meat, or other substance, to attract the files, upon 
which the frogs feed ; they will also eat the maggots of decayed 
meat, and even the mest itself It appears that the demand for 
rogs ın America is increasing, and in that caso a frog-ferm 
might be made a good investment. . 


Or the 120,08 salmon eggs which were sent from England to 
New Zealand in the winter of 1872, aaly about 60 are now alive. 
Although the ship O&erom by which they were sent was only 
93 days on the passage, she was delayed on her arrival at 
Dunedin in consequence of & quantity of gunpowder being on 
board, which was obliged to be discharged before she could get 
into port. Probably the eggs were not properly fertilised ; 
though several boxes of ova which were kept packed in ice in 
England for 108 days under exactly similar conditions, produced 
a good percentage of fish. The Government of New Zealand 
intend to repeat the experiment this year, when Glasgow will be 
the port of despatch. 


ON July 1 severe thunderstorms were felt in several parts 
of southern France, principally in and eround Montpellier, 
which seems to have been a centre of electric .manifestations. 
But the harm done was principally owing to the hailstones, which 
have been numerous and of conmderable sire, many of them 
reaching the bulk of a marble, Many crops were damaged, and 
even in some instances completely destroyed. These hail clouds 
travelled at a rapid rate from the eastern Pyrenees, near 
the Rhone, in a north-eastern direction for more than a hundred 
miles with a breadthof not more than eight or nine miles, A map 
will be published in the Adas Mévorologigue of France, which 
was founded by M. Leverrler in 1864, and was published in 
1864-68. The volume for 1869 will be issued shortly, and will 
contain the most notable facts for 1870-71. The publication, 
which has been stopped since M. Leveirier left the Observatory, 
will be resumed yearly henceforth, the Versailles National 
Assembly having granted the necessary funds, It has been re- 
marked already by M. Charles Martin and the two Becquerels 
that hailstorms are always connected with thunderstorms, and 
follow mostly a strongly zigzag line, almost always recurring 
in a number of chosen spots, for which they seem to feel an ir- 
resistible attraction, Woods are very seldomatouched by them, 
a fact which has induced MM. Becquerel to°advise farmers 
to grow trees in order to be protected against hailstones. 
M. Arago encouraged some years ago a scheme for erecting cap- 
tive balloons with an iron rod, connected with the earth by an 
jron chain, in order to provoke electrical discharges and suppress 
the cause of hail-production. The proposal seems to be rather 
daring, but the above statements render it desirable that ıt should 
at least be-tried, Aiming at certain spots in preference to others, 
the efficiency of protection is sure to be easily tried. 
M. Colladon, & Genevan physicist, has published many ex- 
periments on the fall of lightning on trees. He supposes that 
poplars are really very attractive, and that they may effectually 
render the same service as true lightning conductors, if plates 
of iron are connected with the trunk and earth. These 
suggestions are very likely to be tried on & grand scale. 


IckBERGS seem to be unusually plentiful this season; a 
despatch from New York states that several ships have en- 
countered them in uncommonly large numbers and of very 
unusual size, 

Messrs, TRUBNER & Co, have in the press ''Tea, Coffee, 
and Cocoa,” a praftical treatise on thelexamination of tea, coffee, 
and cocoa, by Mr. J. A. Wanklyn, M. R. C.S. 


ANOTHER supplement, No. 37, to Petermann’s Mittheilungen 
has just been issued, containing a long account of Carl Mauch’s 
travels in the interior of South A in the years 1865-72. The 


accompanying map illustrates a journey made by Mauch in 
1871-72, from Simbabye in 20° 10’ S., and 31' 40’ E. in a north 
and east direction, to Senna on the Zambesi, in 17° 20 S., 
35° 8 E. 


Ir anyone wants to see how lamentable is the absence of prec- 
tice] work in the examinatlon system of the University of London, 
let him get ‘Questions in Chemistry and Natural Philosophy 
given at the Matriculation Examination of the Univesity of 
London from the year 1864 to Jumo 1873, clamaified according 
to the syllabus of subjects,” by C. J. Woodward, B.Sc. (Simp- 
kin, Marshall, & Co.) We say nothing against the book itself, 
which is a creditable compilation of its kind, but the system 
capable of giving birth to such a text-book must bean unmiti. 
gated encouragement to ‘‘ Cram.” 

A TELEGRAM dated Singapore, July 2, stetea that H.M.S. 
Basilisk had arrived [there, havimg successfully completed a 
survey of the previously unknown north-eastern shores of New 
Guinea. Capt. Moresby reports that the existence of a new 
and shorter route between Australia and China is an established 
fact. 


Tue additions to the Zoological Society's Gardens during the 
past week include a Branded Ichneaman (Herpestes fasctatus) 
from West Africa, presented by Lady Sheffield ; à Rose-ringed 
Parrakeet (Paleornis docilis) from the Zambesi River, presented 
by Mrs. Loyeday ; a Chimpanzee ( 7roglea'wes miger) hom West 
Afaa; a Spectacled Bear (Ursus rnatus) from the Upper 
Amazon; an Eyra Cat (Feis eyra) from South America; a 
Nimas Monkey (Cercopithecus niusnas), an Eleonora Falcon 
(Falce denora) deposited ; two Pumas (Feu concolor), and nine 
Rosy-billed Ducks (Metesearia peposaca) born in the gardens, 








SCIENTIFIC SERIALS 


THE Journal of the Chemical Seciaty for June contains the fol- 
papers communicated to the :—On the cobalt 
bromides and iodides, by Walter Noel Hartley. The bromide 
is prepared by slowing maalie e stand in a dish with 
and water for a week or s0, when a solution is 
obtuned kagsckepir eiu after dilution filtration, When 
evaporated over uric acid, purple-red prismatic crystals 
separate, having the formula CoBr,.6H,0. When heated to 
100° the salt loses 4 molecules of water. The iodide obtained 
in the same manner forms a mass of highly deliquescent 
Heated to 100° in the air a basic ælt is prod 3 on 
water and fil a red oxyiodide is obtained, having 
the formula O. The green crystals have the for- 
I,.2H40 ; an io Col, . 6H40, of a dusky red colour 
likewise the anhydrous salt Col, which is de- 





has made quanti 
PbCl, dissolved by pure glycerin and by mixtures of glycerin 
and water. The mean of two experiments gives I as the 
amount of PbC], dissolved by 100 parts of glycerin. “he solu 
bility is not perceptibly incieased by the temperature. Experi- 
ments were also made with mixtures containing respectively 50, 
piei 87:5 per cent. of water, and the amount of hL 
ved agrees very closely in each case with the number 
obtained by adding the amount of the salt dissolved 
in the water to the amount dissolved by the glycerin, 
the solubility in water bemg taken at 0'733 per "cent.—On 
the products of the I of castor oi. No, 2. The 
lation of sodium ricinoleate, by E. Nelson. The author's 
experiments confirm the statements of Bouis, that the sodium salt 
named yields Pen aso ketone on destructive distillation. 
‘The 1esults obtai by Stadeler, Wio got: by tine reaction only 
heptyhe aldehyde, are explained by a erence in [the nature of 
R. 

ded 
gallc acid and the mixture exposed to the air, 
oxygen is abior and an intense colour produced. 
1 acids change the colour to p 


to one con! 


lo: 
Lower lignite formation being referred to the of the Lowet 
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and HNO,, and boiling HCl change it to a pale yellow, "The | Col H. Y 
colour is alto destroyed by reducing — On ozone as a con- | the St. Pete 


* comitant of the 


of the emential olls. Part L by Charles 
. The author first determined the amount of oxygen 
absorbed by ether, ofl of - nnd various essential oils. 
Various reactions of the 


retains its ies after long-continued boiling. The substance 
is destroyed by MnO, and by with ZnCl,. The 
author concludes from his that orone is 
an oxidised compound of the turpentine 0.H,O.— 
Tt is much to be regretted that the Society wl Bede è 

lest) ratse on the wrapper of the present nimber (as also of the 
last) a list of books ng from the library. 4, z ; 
American Journal of Science and Arts, June.—The first article 
is by W. Hilyard, Univ. of Michigan, On some points in Mallet's 


shear] of vulcanicity. He gives a résumé of the-sisite of the 


q Among other pomts considered Mr, Hilyard says :— 
‘While Mr, Mallet’s theory accounts satisfactorily for earthquake 
phenomena and volcanic activity as manifested since the cessation 
of fissure eruption ; and-also for the gtadfal or sudden dept 

of both large and small areas, even su ent to that 5 it 
makes no provision for their elevatio therefore leaves un- 
explained the numerous oscillations of level of which we find the 
record down to our own time. In ass the movements es 


teems hardly possible tHat thet same 


: enough. | 
forcé which -makes and elevates mountain-folds (being thè resilt 


of interior shrinkage) should at the same time serve to compress 
the interior liquid, unlegs either such folding, occurs the 
genera leyel of the qui ; or tho latter is locally confined ; or 

fnoyement i$ so uó or cataclysmal that viscom would 


uereux rephes tb Dr. Newbérry's objections to the 
es : 


mon to Alum Bayand Monit Bolca, and he objects to Heer’s 
wo localities have ''a 
tropical and Indo-A character,” | Tho next artiéle 


1ian-or Lower Devoniah.' e commuficaton; w occi- 
pies twenty pages, is illustrated with map and sectlons.— 


Whededte. Tufofnlais CE0, apd it melts at 154° C—The 


ton of coal on an extended scale along the south-west border of 
the Appalachian coal-field, 
point to the existence at this time of a continental mass Hearer 
then the azole of Canada?"—On a íelspar' from  Bamle 
in Norway, by G.' W. RTAS ee Mee 
in Illinois State Geological Reports, vol. v. . B. — 
Chemical com ape cs enc vr cby: C. 
W. Hawes. analyses show that the of Acrogens 
does not differ in ultirhate composition from forest trees. —Under 


at eret ia ST | adit 


1t Decemary |. 
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botanists only. —Mr, J, . 
some new species of Dracena front Tropical 
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cal Sockety of Mi. F. Paderin's 


nnmber fot 


nseum, 
Herbarium and Library at Kew for 1873.—One or Eod 


(OIN the Scottish Naturalist for July, 


we find papers on Scotch 


zoology, phyt , and geol We would call special at- 
tention to one by G. Sim, On the food and use of our rapa- 
cious birds, an eloquent appeal for the protection of our “ Rap- 


tores," which are now beco 
examination of the 


scarcer every year. From an 
iro aor birds which ‘have passed ` 


sparrow-hawks, ow. omn 


author come to the conclusion that the injury dohe by these 
g compared to 
‘the benefit, by far the most abandant articles of their food - 
mi and various insects, Even when hawks do 

that it is the weekly and sickly birds that 


birds to the 
ce, shre 


Fir vicina 


oo 


farmer and 


—Mr. F. Smith concludes his 
of the Earn Valley, and Dr. Buchanan 
instalments 


game-preserver is very small 


per On the g - 
te and D Sha? 
of the Lepidoptera and Coleoptera of 


THE Transactions of the Linnesu Society bas now entered on 


it» thirtieth volume. ^ The first part, 


structtite, and relations of the 


laborious bh 
three-banded aramdillo, Tolypewtes contrus, by Dr. James Murie, 
with seven plates. 


a 
minences for November and December 18 


marked 


of 


E fits Italiani, May.— ` 
the solar pri 
Sis edel ae 


oreo mene wi» tl 


an abstract from the Dulais of 
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dichin glves his solar observations for last autumn, together with 
a discussion on the formation of ponent ae gives 
his observations on solar spots for Mey 1874. 

Astronomische Nachrichten, No. 1997 -q rhis number contains 
an account of the observations of the Íninor planet Virginia 
since its discovery in 1857, and the following elements are cal- 





1874, June 19, Betlin. 


M = 322 19 49°80 
r= IO O 42776 
& = 173 27 390 
H 2 47 535 
16 37 4°3 

822' 710835 

Log 04231729 . 

An ephemeris is also added for the tion this summer.— 
Doberck contributes new elements for L, 1824, deduced 
from Rimker and Sir J. Brisbane's observations, —Some obserya- 
tions of position of Henry's Comet, [1873, are given by J. T. 
Plummer*—No. 1,998 contains a Pe on the photographic 
processes applicable to the transit of Venus. —C. S. Sellack con- 
tributes a paper on the direct photography of the solar protuber- 
ance.—A communication on the elements of the orbit of Alceste 
is made by A. Hall, corrected by observations made rue 

.ton.—M,. Flammarion gives the following penods of doub. 
stars ;— 


ng mai 


$ 
u 
. 


pperent i. Perihehon 

Teams major.  pasago. 
Ursa Majoris 60°60 2°45 187340 at 358 
Horus. . . . 3457 I'IG 1864735 at 298 
*» Corona Bos. . . 40'I7 0'865 1853 95 at 287 
y Virginis . . 175° 3:385 183645 at 320 


the author gives the wave-lengths of the 


a number of observations 

on comets (Winnecke and Coggia), t er with the list of com- 

stars. —C. H.F. Peters contributes observations on some 

of the planetoids, and A. Kruger gives some position observa- 
tions of Coggia’s comet. 


Lidig’s Annalen der Chemie und Pharmacie, Band 
17a, Heft 1. This number contains the ae :— 
A condensation product of glyoral, by Hugo ScA Peyon 
is dissolved in five or six volumes of strong acetic acid and a 
stream of hydrochloric acid gas passed through the solution for 
about fifteen minutes. The solution on standing deposits a white 
substance, which was found to possess the compontion 
C4,H44,04 = O,+H,O, and which the author proposes 
to name eragi Aydrate. Treated with acetic anhydride, one 
atom D is replaced by acetyl, giving the compound 
Cosy (Cals Oy, ; similarly with 1 de the com- 

ne H.0)0rs is produced, The author concludes 

Fom these reactions the substance contains one semi-mole- 
l—Improved air-beth for heating sealed tubes, 

by J. —On the oxxigtion products of amylum and 
peramylnm with bromine, water, oxide of mlver, by the 
same. Amylum yields dextronic or glucosic acid C,H,0;, and 
lum the same. The calcium, i and cadmium salts 

of the acids were examined.—On the sodium contained m the 
ashes of plants, by G. Bunge. The author is of opinion that the 
result obtained by Peligot, who found that the ash of beans was 
free from sodium, is due to some error in the method of determi- 
nation em An examination of the analytical method 
em loyed ipm has been undertaken, the results of the 
ansiysa of the of cows milk being given as an example. 
This examination leads the author to the conclusion that by de- 
t the alkalies m in the aqueous extract of the ash, 
not only is a low valye obtained, but the ratio between the two 
bases is a false one. Details of the method of analysis adopted 
are next given, and its application to the ash of beans, clover, 
meadow grass, apples, and strawberries. The author remarks 
that by hus analyses Pebgot’s conclusions are not refuted, but 
at the semo time they canpot be considéred as established on the 
ds of the anal made by that chemst.—On pho- 
fends and a new of this substance, by Dr. J. Anna- 
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heim, The following THO). are described in this paper :— 
Oxysulphobenzde, SO, ); Phenoltrisulphonic aad, 
C,H,HO 


HO 
CHE SO H; Tetrachloroxysulphobennide, CHICIOH | SO, 
and the 


ing bromine and iodine compounds ; me- 
O4 
compound, o ue 
S 


—The concluding paper is 
by Otto Hecht and Julius Stranss: On normal hexylene and 
some of its derivatives. The authors have examined the dibro- 
r,, and the monobromide, C,H,,Br.—A plate 

's peper On an, improved air-bath accom- 








SOCIETIES AND ACADEMIES 
LoNDON 


Anthropological Institute, July r.—Special meetmg at 
the East London Museum, Gieen. — Prof. Bask, F.R.S., 
president, in the char,—Col Lane Fox read a paper on the 
principles of classification adopted in the ent of his an- 
thropological ng meer id the East London Museum. 
The er contain divisions, via. Psychological, Ethno- 
l and Prehistoric. The author’s object had best, dming 
the twenty years he had been occupied in forming the collection, 
to select the i not so much for ther ranty or beauty as 
for their utihty in illustrating the succession of ideas by which 
the minds of men in a primitrve condition of culture had pro- 
greased from the simple to the complex. Contrary to the usual 
system of arrangement, which was geographical, and was to be 
found in most ethnographical museums, the author's primary 

ent had been guided by form, t£ spears, bows, clubs, 
&c. been placed by themselves in distinct classes; and 
within each class there were sub-classes for special localities, and 
in each of the sub-classes the specimens were arranged according 
to their affinities, It was shown how far the arts of existing 
savages might be employed to illustrate the relics of primeval 
men. In studying the evidence of progress, the phenomena that 
might be observed were (I) a continnous succession of ideas; 
E the complexity of the ideas in an increasmg ratio to the tıme ; 

) the tendency to automatic action upon any given set of ideas 
in proportion to the length of time during which the ancestors of 
the individuel have exercised their minds in those particular 
ideas. After & ie enia elaboration of those psychological 
considerations Col. Fox pointed out that the forms of 1mplements 
used by savage races, mstead of affording evidence of their 
having been derived from higher and more complex forms, 
showed evidence of derivation from natural forms, »uch as might 
have been employed by man before he had learned the art of 
modifying them to his own use; and that the persistency of the 
fornt is a proportion to the low state of culture, That conclu- 
sion was illustrated by reference to the Australian and other 
savage peoples. The third and concluding part of the paper 
was devoted to the correlation of modern implements in use 
among existing savages with those of Prehistoric times.—The 
reading of the paper was followed by an explanaton of the col- 
lechon, which was arranged with a view to e the principle 
of sequence contended for by the author. 


PHILADELPHIA, U.S. 


Academy of Natural Sciences, Dec. 23.—Dr. Ruschen- 
berger, president, in the chair.—Prof. Cope made some 
remarks on fishes from the coel measures at Linton, Ohio. 
He stated that Prof. Newberry, Director of the Geological 
Survey of O had sent to him numerous specimens of 
fishes and for determination and descnption, Am 
these he had discovered batrachians which were labelled-and 
had been described as fishes (Jy, scutellatus Newb.), 
and fishes (Conchtopos and Cope) some of which 
were labelled ‘‘ Amphibian or ian.” Having determined 
the latter to bo fishes‘and described them, he called attenhon to 
a note of Prof, Newberry on the Jatter, in which he slates (1) 
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that Poor hina anthracina is a batiachian ; (2) that it is iden- 
teal with Couchwpss exanthematicus ; (3) that C. Aliferus is 
Codacanthus cleans ; (4) that the dentition d by him is 
not that of Codacanthws ; and that (5) the genus is the same as 
that desciibed by Agassız forty yems ago as Codacanthus. To 
these propuaitions Ar. Cope replied that (1) additonal evidence 
denved Lom two specimens of Ztpor&ina anthracina, recently 
studied, confinis the view that ıt is a fish, which evidence is 
given beluw ; (2) that neither of the two specimens exhibits in 
its ciani U bouc» the characters of C. exanthematicns, though both 
ndes me eslubited, They show, however, that the latter should 
be referred to the genus Zi /MorZzna, since among other points 
they present the same type of teeth, which I find labelled on ons 
of them '* ova?" (3) Mr. Newberry’s identification of the species 
C. Alpers with Codacantkus elegans is doustless correct; but 
(4 and 5) itsieference (with that of similar species) to Agassiz's 
genus is not warranted until itis found to possess an osseous 
natatory bladder, and osseous nle and the type of dentition 
are discovered in. CodacantAus granulotus, the type of the genus. 
The chaiacters relied on ùs indicative of the reference of Pep- 
lorhina to the fishes, me (1) the presence of Spree lke those 
of Conchwopsts ; (2) the presence of jugulei es, and (3) of 
oval imbricated scales; (4) the absence of ambulatory limbs. 
The thin scutiform cranial bones, the dense patch of vomerine 
leet, and the mucous ducts of the bones and scnles were all 
ichthyic chmactesa As no limbs had been discovered in three 
specuneus preserved u the appropriate icsions, their nature, if 
existing, could not be determined at present—Piof. 

brou,sht before the Academy some results Sere from study of 


mateun] obtained by him dung the pieceding summer in the ! 


Miocenc formations of Colorado. Ife announced the discovery 


of the fnst fossil monkey of the Miocene of America, ging it | 
ed 


the name of AA notherum lmurinusm. Fo regardedit as 
to the Yowntherinm of the Bridger Eocene, and os the 1epresenta- 
tive of (he more numerous gioup of the lemuroics, which he had 
discovered in the latter formation. — Size, that of a domestic cat. 
Ie stated that his recent discovery of snakes, limds, and lemurs 
of form» allied to those previously discovered by Prof. Marsh 
and himself in the Eocene of Wyoming, constituted points 
of affinity to the fauna. of that period not previously suspected. 
He also observed that he had discovered some additional 
specics of A'rsinastia allied to the musk, and to the Lepiomeryx 
cidit, which he named Z/ygisodits minimus, ond Lyfert, ns 
ca'caru'its, ond Z7. tricestatus, The fist was the least of the 
orucr, nol excecding a cat-squirrel ın size. — /7y$er?raguius differs 
from L.ptomcryx m the isolation of the first premolar, as in the 
camela, and in the sectoiml character of the penultimate pre- 
molar.—On circulatory movement ın Vauchenn. Prof. Leidy 
made some remarks on the intracellular circulation of plants, as 
exemplified in the hairs of the Mullem, the lezf-cells of Valls- 
neue, dc, The moving sticams of protoplasm he likened to 
amu:boid movements, and expiessed the opinion that they were 
of the same character. In the common alga, Fanchera, the 
filaments of which consist of very long cells, comparable to those 
of Nitella or Chara, he had observed an apparent motion of the 
cell contents, which is somewhat and, at least, is not 
geneinly mentioned by wnter& The wall of the cells is in- 
vest.d on the interior with a layer of tenacious ae con- 
taining the thinner liquid cell contents as usual. he parietal 
protoplasm is closely paved with green granules, and fhese 
appeal very slowly but incessantly to change their position in 
iclation with one another. The motion is so slow that it was a 
question for some time whether it did actually occur, but it 
appeas sufficently obvicus if observed in relation vith the lines 
of a mucrometci, and its existence was confirmed by several 
fiends whose attention was directed to it. 
PARIS 

AY of Bclencee, July 6.—M. Deitrand in the chair. 
—The following papers were read :— Presentation of a specimen 
of the phot.giaphs of an artificlal transit of Venus obtained with 
the ‘‘ photographic revolver," by M. J. Janasen.— Researches on 
solution, isation, precipitation, and rerum ed M. 
Berthelot. This ıs a contnuation of the authors important 
rseuches in thermo-chemistry. The thermal effects accom- 
pany ing coagulation, the transformetion of an amorpkons into a 
ciystclime rubstance, ond the mixture of two salme liquids are 
now tieated of. A difierential method for measuring the specific 
hets cf dilute solutions has been imtroduced.—On parasitism 
and contagiov, by M. Ch. Robin. OM. Dumas made some 
1emarks in icply io the foregomg papa.—On the spechum of 
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| Coggia's comet, a letter from P. Secchi to the 
tary. 


tual secre- 
The author has observed that of the three carbon bands 
the green is the brightest, while in Tempel’s comet the yellow 
was the brightes:, a fact which proves that the gaseous combi- 
nations cre not rigorously the same for all comets. It was further 
stazed that at the beginning of the month only the band 
was visible, but now a general line of connectign exists, forming 
a qiasi-continuous spectrum through the centres of the bends. 
A drowing of the specthm accompanied. the paper.—On the 
photographic apparatus adopted by the Transit of Venus Com. 
mission: reclamation of prionty ; extract from a letter from 
CoL Lanssedat to M. Dumas—On the method of em. 
| pl carbon disulphide in the treatment of vines at- 
, tacked by Phjilaxera, by M. Fouque— In mathematical 
analysis :—On osculatory surfaces, by W. Spottiswoode,—Note 
| on ozthogonal surfaces, by M. E. Catalan, and Reply to the ob- 
servations of M. Com by M. l'Abbé Aoust.—M. 
| Praznowski presented ( h M. Janssen) a note on the helio- 
l scope. This instrument is designed by the author for dimmish- 
ing the pron of ees image by polarisation.—On the 
d on of light ani the illumination o transparent hpdies, 
| M. J. L. Soret. By examining quartz, ameth diamond, A 
| other crystals, the author has concluded that the illumination of 
non-fluorescent transparent crystallme substances is always due 
to want of hom .—On the formation of solar spots, by 
| ML Tacchini. The au or sees no confirmation of the cyclone 
theory of sun-spots in the detailed observations of the chromo- 
sphere made in Italy, America, and England. Some soler ob- 
scivations for June were also communicated, from which it 
appears that the sun was ina state of meat activity during that 
| month. On the 11th Mg. was reversed all round the sun's limb: 
on the 4th two double (4,924-5,018) were reversed on the 
western limb, and on the 11th they occupied nearly all that limb 
and encroached upon the eastein border. A great eruption took 
place oa the roth, when all the lmes from 4 to 1,474 were seen 
Teversed.— Researches on electric tiansmission through lig- 
neous Lodies, by M. Th. du Moncel The authoi's expeni- 
ments show that wood owcs a considerable portion, if not 
all, its ielative concuctivity to moisture contamed in the 
porer Toa the embryology of Rimacephalus, by M. A. 
iard. These anmals consutute a Ci group.—On 
the male accessory glands of some and on the phy- 
siological rôle of their product, by M. P. Hallez,—On the move- 
ment of -he stamens of Sparrmannia africana L., of Custer and 
of Heltantherium, by M. E. Heckel. n the existence of dia- 
toms in different geological formations, by M. l'Abbé Castracane. 
—Carbonife ous estono of the Pyrenees,  Maible of Samt- 
| Béat and of Mont (IInute Garonne) by M. F. —A 
neolithic fnt® by E. Piette.—On a scab of the hoise of inter- 
| mittent character caused by an acarus, presenting the singular 
peculiarity of being psoric during winter, and simply parantic 
uring Experimen 
f 





summer, by Ar Megni. tal researches on 
the action of water my into the veins, from the pomt of 
view of pathogeny and uremy, by M.'Picot. —Analyses of beers 


and malts, by M. Ck. Méne.—On the extraordinary hailstorm 
which fell in the depsitment of ITérault during the night of June 
27-28 ; extract from a letter from M. J. Gay to M. Sainte- 


Claue Deville. The loss of vines 1s stated to be valued at 
50,000,000 francs. 
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THE PUBLIC SCHOOLS COMMISSION 


TH claims of science to form an integral part of a 
liberal education are, without doubt, making pro- 
gress. Readers of the early numbers of NATURE will 
remember how it was, with justice, complained that 
scarcely a single Scholarship or Fellowahip was to be 
obtained at the old Universities for science alone. In 
more recent numbers the statement has to be modified— 
there is not yet a sufficient proportion. Now it is ac- 
knowledged on all hands, that the teaching of a subject 
at school and its recognition at the Universities are in- 
separalfly connected—and especially with regard to 
science. The Colleges say, We cannot give more scholar- 
ships, because a sufficient number of men of good attain- 
ments do not present themselves ; and the Schools reply, 
We cannot spend ourtime on subjects for which there are so 
few rewards, Both profess willingness, but each calls on 
the other to take the initiative. One might, perhaps, be 
inclined to wonder that this question of pecuniary rewards 
should be of so much consequence as consciously to over- 
ride the acknowledged main object in view—that of giving 
the best possible education, But it must be remembered 
that scholarships at the Universities are the honours of a 
school—the only means it has of showing to the world 
that it is doing its work well 
The progress due to the stimulus of scholarships is 
from these reasons slow, though perceptible; and the 
friends of science have been looking therefore to the 
' Royal Commissions on Scientific Instruction, and on the 
Public Schools, to supply a stimulus from anothe- quarter. 
The proposed “ Regulations” of the latter Commission 
which have just been issued will be welcomed by those 
who heartily wish for the progress of Sclen& Teaching, 
Ignoring, of course, the question of University scholar- 
ships, they indirectly settle it by placing science on 
exactly the same level as mathematics, and enforcing the 
necessary outlay for its efficient teaching. And there 
can be little doubt that this is the right end at which to 
begin the reform, for it is a narrow view to consider the 
Universities as making the demand by offering rewards, 
' and the schools as affording the supply. It is the public 
that demand scientifically educated men, and the schools 
first, and then the Universities, are called upon to supply 
them. 

These Regulations apply, of course, to a very limited 
number of schools, some of which have already done much 
that is now required of them ; but they are the most im- 
portant schools in the kingdom, and will inevitably in- 
fluence all others by the standard thus set. Jf these 
Regulations be confirmed the nail will be driven home, 
and science will be established as a necessary part of 
every public school curriculum. 

` The following arethe Regulations to which we especially 
draw attention, and which are common to all the schools 
in the view of the Commission :— 


4 2, In every examination decim the position of 
& boy (not being one of the senlor n the school, or 
in any report of a general examination, the proportion of 

the marks to be assigned to mathematics shall be not 
i VOL, X.—NO, 247 


less than one-eighth, nor more than one-fourth, as the 

Y ing body may think cp i d f 

3- In every examination determining the position o 

a boy (not being one of the senior boys) in the school, or 
in any report of a general examination, the proportion of 
the marks to be assigned to natural science shall be not 
less than one-eighth, nor more than one-fourth, as the 
governing body may think fit. - à 

“4. In any examination for the senior boys, the pro- 
portion of the marks to be assigned to the several subjects 
of study sball be determined by the head master, with the 
approval of the governing body. 

‘5. The erning body shall from time to time deter- 
mine the point in the school list above which the boys 
shall be reckoned as senior boys for the purposes of these 


regulations, 

*6. The head master shall give facilities so far as prac- 
ticable to any senior hpy, at the request of his parent or 
guardian, to pursue any particular subject or subjects of 
study as may be deemed most expedient for him, and to 
discontinue any other subject or subjects of study for that 


purpose. 

“7. The governing body shall, as soon as possible, 
provide and maintain out of the income of the perty of 
the school, or out of any other means at their di posal for 
the educational purposes of the school, laboratories, and 
collections of apparatus, and of specimens.” 

It will be observed that the wording of Nos. 2 and 3 is 
identically the same, except the substitution of the words 
Natural Science for Mathematics—thus placing these two 
subjects upon exactly the same level. With regard to the 
limits one-fourth and one-eighth, taking it as approximately 
correct that the proportion of marks in an examination 
will be that of the time devoted to the subject, these two 
together will require at least one-fourth of the whole time, 
a larger propartion than is now given to mathematics in 
most schools, especially with those who are not “ senior 
boys ;* and thus an encroachment on the classical timo 
is involved, and this lower limit is not likely, therefore, to 
be much exceeded, in these great schools at all events, 
But even this will insure greater breadth than under the 
old system, and will secure tbat every boy shall know 
something of the elements of science before he goes on 
to the elegancies of classics, 

The individual character, however, of particular schools 
is not interfered with, for this depends essentially on the 
work of the senior boys ; and for them by Regulation 4 
the head master may arrange the marks to suit the old 
traditions of the school. -Yet, when we consider the effect 
of Nos. 6 and 7, we may doubt whethet the individuality 
will continue so well marked. For with laboratories to 
work in, and specimens to handle, and facilities to pursue 
their favourite subject, it-is ifnpossible but that some fair 
proportion of the scholars should be attracted by the 
charms ot physical investigation or of natural history, 
and mix the honours of the school. od 

Of all the proposed Regulations, however, the most 
pregnant with consequences is the last. 

There is no need surely in these days to insist on the 
absolute necessity for “laboratories and collections of 
apparatus and of specimens,” if science is to be taught at 
all; and we may look, therefore, on this as simply the 
definition of the term ^ Natural Science ;” it is not book 
learning, but science learnt from Nature herself by prac- 
tical work. . If a governing body be called on to provide 
such laboratories, we may rely on it that for the credit ot 
their school they will do it well, and a good laboratory 
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leaves only a good teacher to be desired, and itself helps 
to form and train him. The confirming of this Regulation 
will bea great step towards that much-to-be-desired state 
of things when a laboratory will be considered as neces- 
Bary & part ofa school as a class-room, bottles and bones 
as essential as books and boards But we must not 
ignore what has already been done in schools like Eton 
and Rugby; with their laboratories and museums, such 
a Regulation is superfluous ; but with the good work which 
bas been accomplished before us, we have a happy omen 
of the result of the universal application of the principle 
they have voluntarily adopted. It is from these schools 
and others not included in the “ nine,” that have not fitted 
up their laboratories, that the Natural Science scholars 
are obtained, and perhaps the proportion of such scholar- 
ships to all others is as great as thgt of schools with labo- 
rataries to those without—probably greater. As the 
number of science-teaching schcols increases the number 
of scholarships must increase too, but not at the same 
rate ; the proper and final proportion may be left to settle 
itself. 
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On the whole we may regard these proposed Regu- 
lations with the greatest satisfaction, and it is probable 
that they will be looked back upon as the charter of the 
country’s progress in scientific education. Individual 
efforts have been made on a grand scale and natural 
science is making its wey more or less efficiently into all 
good schools, while some are devoting themselves chiefly 
to its cultivation, as Taunton, Giggleswick, Burnley ; but 
universal recognition, its acquirement of prestige, and 
consequent respect and earnest study, with the national 
advantages to be derived from it, can only be secured by 
such Regulations as these, followed or not as may be neces- 
sary, by similar ones for all the larger endowed schools. 





THE SUB-WEALDEN EXPLORATION 


FE the word romance were to be imported into scientific 

literature there could surely be no more fitting appli- 
cation of it than to this recent crusade into the bowels ot 
the earth among the woods and lanes of Sussex. Down 
in that southern part of the country, some hundreds of 





The Sub-Wealden Exploration in Sumex—Boring at Netberfield. (Kindly lent by the Proprietors of the Grapkre.) 


miles sway fcm the great centres of our mineral jndustiy, 
with no prospect of any pecuniary 1eward or of arty jm- 
mediate economic advantage, men are found willing to 
subscribe money to the extent of thousards of pounds for 
the purpose of settling definitely seme important questions 
in the geology of the south-east of England, viz. at what 
depth from the surface the secondary strata are under- 
lain by a ridge or platform of old Paleozoic rocks, what 
are the nature and age of these bottom rocks of the dis- 
trict, and what is the arrangement of the strata lying be- 
tween them and the surface. It has Jong been a problem 
of much interest to geologists to discover whether or in 
what manner the great series of Jurassic rocks, which 
stretches across our island from the coasts of Dorsetshire 
to those of Yorkshire, passes south-eastward underneath 
the chalk. -That series has been found to grow thinner 
towards the south-east, On the French side of the 
Channel it reappears in the Boulonnais, coming out from- 


Paleozoic rocks which rise to the surface between Bou- 
logne and Calais. Nearly twenty years ago Mr. Godwin 
Austen drew attention to the probable extension of this 
iidge underneath the later formations of the south-east of 
England and its connection with the Carboniferous tracts 
in our[south-western counties. It was a point of great 
interest In any attempt to reconstruct a map of the phy- 
sical geography of western Europe during Paleozoic 
times. Hence, at inteivals since the publication of Mr. 
Austen’s great memoir, renewed attention has been given 
to the subject, until at last the idea took shape that a bold 
attempt should be made to settle some portion at least of 
the problem by putting down a bore and keeping it going, 
if possible, until all the Secondary suis should be pierced 
and definite information should be obtained as to what 
lies below them. Advantage was taken of the meeting of 
the British Association at Brighton in 1872 to organise 
the scheme. For so" purely scientific a project it was of 


under the Cretaeeous strata and resting against a ridge of | course natural to look for help mainly to such well-wishers 
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to sclence as attend the Association meetings, rather than 
to the general public, Subscription lists were opened 
and money came in, not in overflowing abundance indeed, 
but yet in quantity sufficient to en&ble the operations to 
be begun, Fyrther donations have been given, and the 
work has now been carried down fo a depth of more than 
1,000 ft. 

It would be a great misfortune to science if this under- 
taking, after having been successfully carried so far, were 
now to be brought to an abrupt close for want of funds. 
Already the boring has put us in possession of some new 


and important facts in the geology of the south-east of 


Engiand, It has shown that the well-known Kimmeridge 
clay stretches underneath the later Secondary rocks as 
a deep massive formation, some 700 ft. in thickness, and 
that it lies upon and appears to pass down into the 
Oxford “clay without the intervention of the sandy and 
calcareous beds which usually separate the two deposits. 
The geological position of these clays is settled by means 
of the fossis, of which literally thousands have been taken 
out of the z-in. core of rock brought up‘ by the diamond- 
boring machine. It is intended, we believe, to sort the 
specimens and distribute them among different public 
museums, How much further the bore must be sunk 
before the remainder of the Secondary strata is pierced, to 
what horizons these strata will be assignable, and what 
will be their basement rocks, are the parts of the problem 
still to be solved. 

Though undertaken chiefly in the interest of pure 
science, the project bas likewise its economic aspects. It 


is eminently desirable to know whether any minerals of 
value lie among the Secondary rocks of the south of 


England, such as iron-stone, rock-salt, or gypsum; 
whether among the Palæozoic rocks underneath there is 
any possibility of obtaining workable coal or any of the 
other minerals which have made the Carboniferous forma- 
tions go valuable a source of our wealth. Itjs likewise 
greatly to be wished that as full and accurate information 


as possible should be obtained regarding the nature of 
the rocks underneath with reference to the question of 


water-supply—a question which, important enough now, 
is certain before many years to. become one of the most 
pressing social problems of the day. 

On every ground, therefore, this most heroic attempt 
to provide data for settling some of these questions 
deserves hearty encouragement. On no account must it 
be allowed to come to an end till its express object is 
accomplished. If every well-wisher to science in this 
country would but send his contribution, not only would 
the present boring be conducted to a successful issue, 
but a great series of similar borings might be made all 
over the south of England. We understand that the 
Government, impressed with the interest and importance 
of the subject, has promised to contribute a sum of 1,0097 
conditionally upon coal being found or on the boring 
being continued for another r,oooft. This aid will be 
valuable, but it evidently in the meantime does not 
supersede private efférts; it rather makes them more 
needful than ever. The undertaking is in excellent 
hands Mr. Topley, of the Geological Survey, looks 
after its geological aspects. To Me. Henry Willett, 
of Arnold House, Brigħton, the tealous and inde- 
fatigable honorary secretary, the enterprise is mainly 


indebted for its financial progress so far. He has 
now appealed earnestly for further help, and to him we 
would urge all who take interest in these matters, and wh> 
have not already contributed, to send their donations, 
which, whether small or large, will at the present momert 
be of the most essential service. A. G. 








THE SCIENCE OF PAINTING 
Die Farbenlehre im Hinblick auf Kunsi und Kunstige- 
werde. Von Prof. Wilhelm von Bezold. 

THERE are two ways of popularising science, We 

may take up one of its great branches and treat :t 
so simply and clearly that evem the unscientific reader 
may with proper attention gain some insight into the 
principles to which. the recent great advances ia 
science have been chiefly due; or we may take up a 
smaller field and treat it fully and with all its applications 
in everyday life. He who studies'a subject by the latter 
method will have it constantly brought under his notice, 
and wil thus be led to observe and perhaps to exper;- 
ment, and to acquire for himself that method of looking at 
the phenomena of nature and reasoning about them which 
is necessary to the understanding of every great principls 
in science, but which is foreign to nearly all who have not 
had a scientific training. 

The latter method, which no doubt will prove the most 
successful has been chosen by Prof von Bezold in his 
work on the theory of colours, No subject is better fitted 
to be treated in this way, because it is in everybody's 
power to make observations, and perhaps even to find 
out some new fact. It is, however, not the only, and nct 
even the chief, object of the author to create merely an 
interest in his subject outside the scientific world. He 
wishes his book to be of real value to the artist and to 
help him by theoretical speculations to such combinations 
of colour as shall prove most effectual, It is very doubt- 
fol whether the book will be successful in this respect. 
No doubt it would be a great achievement if every artist 
could be induced to think about the cause of the various 
and curious effects which are brought about by contrast 
and combination of colours; we therefore recommend 
the careful perusal of Prof. von Berold’s book to every 
painter. In the present state of the theory of colours, 
however, the attention bestowed upon it by artists will be 
of gréater value to the subject than to themselves, It 
would no doubt be injurious to art if the painter were guided 
in his work by 2 theory so long as that theory is incom- 
plete. 

Painters are, however, themselves best able to bring 
the theory of colours into a better state; a state in which 
it will be beneficial to themselves and repay them for their 
trouble. 

Two things have chiefly struck us in Prof. von Bezold's 
book as adding to its value and interest, The first is the 
care which he has taken to give his experiments in such 
a way that anyone without the use of large and expensive 
apparatus can repeat them and test for himself the trutt 
ofthe author's statements, The second is the great ingenuity 
with which the author explains by his theory so many of 
the phenomena which most of us daily observe. We 
note one particular instance. All who have worked muck 
at absorption spectra must have been struck by the 
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change of colour which light of a certain wave-length 
undergoes when the intensity diminishes. Prof. von 
Bezold uses this curious fact to explain the peculiar 
colours seen in a landscape when viewed by moonlight, 
although thelight reflected by the moon is identical in 
composition with stmlight. 

In his account of the elementary principles of optics the 
author abandons the old method of dividing vibrations 
into heat rays, light rays, and actinic rays We note this 
point as it is one which must soon play an important part 
in physics and will.doubtless provoke much discussion. 
The author seems to prefer the following method of 
viewing the facts to the old one:—A body absorbs a 
certain class of rays’ peculiar to itself; whether these 
rays are converted into heat or into chemically active rays 
depends upon the peculiar properties of the body. In 
order, however, to Include in this statement all the facts 
included in the old division, we must add that, as a rule, 
bodies absorbing the ultra-violet rays are thereby ren- 
dered. more chemically active, and, as a rule, bodies 
absorbing the red are thereby heated. This method of 
looking at the matter seems to us to be the one most 
closely agreeing with the facts. Prof. von Bezold gives, 
as a proof that the red rays may be chemically active, the 
fact that, as the green colounng matter of leaves absorbs 
the red end of the spectrum as well as the blue, the red 
rays alone are sufficient to sustain life in the plant. He 
might have referred to the recent discovery of Vogel, 
who photographed the red end of the spectrum by 
mixing a red colouring matter with bromide of silver; 
and, on the other hand, to the fact observed by Budde, 
that chlorine is heated by the ultra-violet rays, The 
third chapter contains a short and clear abstract of 
recent researches on compound and primary colours. We 
would call attention specially to the passage in this chap- 
ter on colour and sound, in which the author refers to the 
influence of dwelling too much on the analogy between 
sound and light. Analogies are a very dangerous help to 
teachers, and are used by far too often. It requires at 
least a partial knowledge of tbe subject to see where the 
' analogy begins and where it ends. Students generally 


either do not see where the analogy really lies, or want to 


carry it too-far; a good many erroneous notions are 
thereby acquired. : 

The most interesting chapter in the book, however, is 
the one on Contrast of Colours ; the examples are well 
chosen, and the coloured illustrations in the accompany- 
ing plates are in all cases convincing. The author shows 
with great success how little we may trust our own eyes 
as regards colour, and how difficult and even impossible 
it is to form & correct judgment of the relative darkness 
of twp shaded fields, so long as they are not on the same 
ground. 

The last chapter, which treats of the combination of 
colours, is necessarily the least complete ; it shows, how- 
ever, that the application of the theory to the arts has 
fairly begun. It has already been said that this beginning 


does not justify us in demanding from painters obedience |: 


to rules which have not been proved to be valid without 
exception. It may be easy to discover the application of 
these rules in acknowledged masterpieces, and yet be 
.difücult to state them in such an exhaustive way that 
compliance with them will in all cases lead to perfect har- 


mony. So long as this is not done it must not be expected 
that the painter will derive substantial help from the theory 
of colours. ARTHUR SCHUSTER 


—t 








OUR HOOK SHELF i 


IHustrations of the Principal Naftral Orders of the 
Vegetable Kingdom. Prepared for the Stience and 
Art Department of the Council of Education. By 
Prof Oliver, F.R.S., F.LS, (London, Chapman and 
Hall, 1874.) i A 

Frw books published of late years will be of greater 

practical value to the botanical teacher or student than 

this. The want has long been painfully felt of a work 
which will give in as few words as possible the salient 
characters of each of the more important natural orders, 
unencumbered by minutiae of structure which concern 
only the more advanced student. This want we have 
here most admirably supplied, not only by 150 pages of 
text, but by upwards of 100 plates, which present in the 
most lucid form a representation in or coloured, as 
may be preferred) of a section and “ diagram ” of a flower 
belonging to many orders, together with a drawing of the 
fruit, or other organ the structure of which is of special 
importance. ‘The very comprehensive title of the work 
might, unless the contrary is pointed out, lead to a little 
disappointment, when itis found that the descriptions, and 
still more exclusively the plates, refer almost entirely to 
the more important Esropean orders ; very brief accounts, 
or in some cases none at all, por iim of such remark- 
able extra-Eurcpean groups as the Cycades, Gnetacex, 

Proteacez, Bign Piperacez, and others. 

far as European botany is concerned, we cannot conceive 

that the work could have been better carried out. The 

plan which has been adopted of treating y groups 
which are united together into a single order in our more 
advanced text-books—as for instance Fumariaceze as dis- 
tinct from Papaveracese; Oxalidee and Tropsolacese 
from Geraniacee, and Droseracea from Saxifragacese— 
seems to us altogether commendable in a work designed 
especially for! ers. ‘here has long been felt a desire 
that in text, of botany the morphological and phy- 
siological portion should be divo fram the systematic 
and descriptive. We trust that in future this may be 
carried out, and that writers of text-books will confine 
themselves to the former branch, leaving the student to 
gain his elementary knowledge of the latter branch from 
special works like the one before us. A, W. B. 








LETTERS TO THE EDITOR 

[The Editer does nat kold kimsaf respensibis for opinions expressed 

by Ais correspondents. o secs ts labem ef anonymous 
commu micaizo rs.) 

Photographic Irradiation 

Iv answer to Mr. Ranyard (Naman voL x p. 205), I have 

my experiments was placed as 

without touching it, not farther , 

there were no photographic traces of 


possible explanation of the dif- 
. Ranyard’s and my own experiments. 
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falling at the edge of the bar, and would give rise to bright and 
dark on the sensitive surface; the bright would be 
extended by molecular irradiation undern e opaque bar, 
and would give mse to the irreguler brushlike projections men- 
tioned by Mr. Ranyard, instead of the uniform extension obtained 
when the ber is kept a short distanceefrom the collodion. It is 
also e that the irregular curved fluid surface may at certain 
ay ahera iaf duae ant I ada rp e P Er 
ye bent the rays of light underneath the bar and given rise to 
the i extension of the image. JOHN AITKEN 
Darroch, Falkirk, July 18 


I MUST confess myself at issue with Mr. Stillman as to the 
result of his experiment with the strip of blackened wood laid 
upon the collodion film. I have tried a similar experiment, and 
find the images of bright objects sharply cut off. Even witha 
film of four thicknesses of collodion and an exposure of ten 
minutes, I cannot detect the smallest encroachment. The minute 
brushes mentioned by mo in my last week's letter only occa- 
sionally occur, and appear to be due to a circulation in the liquid 
film beneath the opaque object, Lan Ba by some chëri 
cal inputi, for addbe that ihe. es only occur when the 
film beneath the opaque object is soiled. 

It cannot be argued that because there is a difference in the 
amount of irradiation in two pictures taken by different processes 
(instruments, exposures, and other conditions being similar), 
that therefore the spreading action must take place within the 
film, for the plates by the two processes may not be 
sine sensitive, and the pictures may really correspond to what, 
with the same process, would be t amounts of exposure. 
Or again, the relative rates at which faint and intense light im- 
print themselves in the two processes may differ. ant of 
sensittveness to the action of faint light is, I ine, the reason 
why radiati jon is apparently decreased by the use of the red 

odion, A, COWPER RANYARD 


Vapourising Metals by Electricity 


IN a paper in NATURE (vol. x. p. 190) Mr. H. Hopkins gare 
a short description of some experiments on m by 
electricity between two microscopic alides, and sud that the 
layer thus produced can be investigated a microscope, and 
emplored various ways to determine the character of the 


m 

But the author did not point out the wonder/ul drawings shown 
by the layer, chiefly when a slight gold sheet is used. 

This fact, very in i in connection with molecular 
vibrations, has been illustrated by Prof, Magimi in a lecture de- 
livered at the Museum of Florence, some years ago, and trans- 
lated in Za Revne ScxntsAgque (t. iv. p. 770), with some woodcuts 
preparcd by Prof. Magrmı himself 

A. RODER 


Earth.shrnkings and Terrestrial Magnetism 


IN my previous letter (vol. ix. p. 201) I gave some reasons for 
believing that the earth is shrinking chiefly about its equatorial 
region, and is being thrust out in the direction of the Poles, and 
that the distribution of this force may be correlated with that of 
terrestrial magnetism. As this view is somewhat novel and re- 
volutionary, and if true will lead to considerable modification of 
the theories generally held on cosmical forces, I wish to support 
it by some other conmderations. 

I must predicate, as to a great extent proved, that volcanoes 
are not found in areas of upheaval. On this point I think the 
evidence Is conclusive, and as I have previously written about it 
I shall not again enlarge upon it. I must also that the 
earth as a whole is shrinking. This I tried to show in my pre- 
vious letter. It follows from these facts that the large areas we 
know to be rising must be compensated by larger areas that are 
sinking, and that we mey in a measure map these latter areas out 
by mapping out volcanoes ; for, cx hypotens, they occu either 
in areas of depression or along the lines of the oscillating 


Jand. 
Thus cccurring, and themselves with the related phenomena 
of earthquakes, being the most vigorous we have of the 


mobility of the eath’s aust, we m icate further that they 
will be found most aotively at where movements of the 
exith. are most vigorously active, and that where they are libe- 


rally scattered, there the earth’s c rust is the most ylelding. Now 
if we examine the distribution of volcanoes from this point of 
view we shall find that our main position is amply suppoited. 
Within the Arctic circle there is only one volcano, so far as wo 
know—that of Jan Mayen. Within; the Antarctic there is not 
one. North of the 6oth degree of north latitude we have the 
volcanoes of Iceland, and three or four in Alaske, and these 
only. South of the 6oth degree of south latitude we have Mount 
Erebus and its companions in the. South Shetlands, and these 


only. Between the parallels of 40 and 60 the number of vol- 
canoes Increases considerably. In the northern hemisphere they 
probably number over sixty ; but the vast majority of these are 


contained in the semicircular line of volcanoes formed by the 
Kurile and Aleutian Islands, and which crown that vast siea of 
d the Pacific Ocean. In the southern hemisphere we 

have exceedingly few, rape not more than a dozen, 
and these along ihe Ie oF Andes. It is in the reglon 
bounded on the north and south by the 40th of latitude 
that we find volcanoes distributed in the greatest profusion, and 
the focus of distribution is even, more narrow than this, for it 
may be bounded in fact by the 20th parallel on each side of the 

or, Itis here we have that described by so many 
i with its 109 


every large island,” ‘says M. Reclus, ''incl 
almost unknown tracts of Borneo, is pierced with one or more 
volcanic outlets, There are Timor, Floies, Sumbewa, Lornbok, 
Bali, and Java, which last has no less than 45 volcanoes, 28 of 
which are in a state of activity, and lastly the beautiful island of 
Sumatra, Then to the east of Borneo, Ceram, Amboyna, 


scribed by the same graphic anthor. 
and Tanna, m the New Hebrides, Turehoro, in the Archipelago 
of Santa Cruz, and Semoys in the Salomon Islands, succeeding 
one after the other, connect the knot of the Feejees to the region 
of the Sunda Islands, where the earth is so often agitated by 
olent shocks, This may be considered as the great focus 
our planet.” It is withm the same 
narrow limits also that we have the most active signs of moye- 
ment in the Atlantic basin, namely, in the Little Antilles group 
to the two regions last 


volcanoes are indicative of areas of depression, and which wos 
unknown to me when I wrote it. M. Reclus says—‘“‘It is n 1e- 
markable fact that the two volcanic ups of the Antilles and 
the Sunda Islands are situated cud at the Antipodes onc of 
the other, and als in vicinity of the ttoo poles Z lanng, the 
existence of which on the surface of the slobe has ban proved by tha 
recent calciatrons of astronomers. (6p. cit, p. 503.) 

These facts seem to me to support very strongly my conten- 
tion that the earth is aha ahiefy tn its equatorial r 
Volcanoes are in my view the mediate and not the andate 
results of the shrinking of the emth ; earthquakes on the con- 
tray are its immediate result There is connderable difficulty 
in mapping ont a chart of their quce reg intensity, but we 
pay my safely that such a chart would have e deeply-coloured 
zone in the equatorial that it us there where earthquakes 
and especially submarine earthquakes chiefly abound, and abound 
also in their more vigorous type. This can only be if that area 
is also the chief area of disturbance of the earth’s crust. Another 
fact which points in the same direction 1s that discussed by 
Bischof, namely, that the soundings in the greater oceans Increase 
as we near the equator, this increase taking place relatively to 
the land masses and not being merely due to the bulging out of 
the water in those parts by the force of attraction, Do that if 
we accept the level of Africa or the Pampas of “Brazil as a 
mean we shell find the greatest pits and hollows in the crust 
in the equatorial region. 

In regard to the connection of this earth-shrinking with terres- 
trial magnetism, I wish to quote one or two fiom 
Dr. Zolmer’s paper in the “ Philosophical e" en the 
origin of the earth’s magnelism, to the conclusions of wh.ch, 
howerer, I cannot in any way assent. I quote him on the sub- 
ect of the correlation of quakes with magnetic disturbar ces. 

e 1s quoting from Mr. Lamont’s work. 

” whee t'c diss 


“ Kreil has gi many ae 
turbances coincided with earthquakes; hence le thinks—cor.« 
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.nection between the two phenomena probehle. I have óbeerved 
mie an extremely curious case m thia respect on Aprl 18 1842; 
At 9. IO A.M., I saw by chance that the needle of the on 
instrum 


$ ent received a sudden jerk so that the scale was 

. out of the field of view of the tel The 
continued for some time; at Jast tho oMiinary Gen ity was 
restored. After some days I received the news Colla, 


- connection ; but it is 


“no tie earth with ee 
t 


in Parma, that he had observed violent oscillations of the needle, 
and comparisons showed that the movement had at the 
same moment in Parma asin Munich. <A short time after,.the 
ofa French engineer was ona violente uske 
w. he had observed in Greece ; pe il it wab fooad fiat 
the bad taken in the same minute in^w e 
purae fe pect ha been observed in Parma and 
Munich. This, together with tho many cases collected by Krell 
and Colle, leaves scarce! doubt as to the presence of a close 
L whether one phenomenon is the 
consequence of the other, or whether they both come from the 
smo source. The same connection between earthquakes and 
magicne deurbances, Was observed b Lamont at tho earth- 
quake which took place in°Greece in December 1861. He 
communicates his observations to 1 Annalen (vol. cxv, 
176) in the following words: “As connection of the 
still belongs to the insuffi-, 
not appear irrelevant if I 
this question. On December 
I took down the position of 


ciently ascertained relatives, 
communicate a Jac bearing npon 
26, 186], at 8 o'clock AM, 


. -tho magnetical instruments (some of which are put up in the 


magnetical o , vis, two for declination, two for in- 
tensity, and two for dip), L observed in all the instruments an un- 
common restlessness, in a quick and irregular decrease 
and increase in the declinàtian, and at the same time & trem 


' - inthe vertical direction. _ Tho trembling af the needle only 


s 


a 


TES 


+ 


‘ 


, Royal Society by Mr. William Gallowa 


for a short time, but the-quick. lasted until 8.30 o'clock 
s as violence. Some days later the news 





COLLIERY EXPLOSIONS _ 

i is astonishing notwithstanding the many gene- 
rations during which coal-mining hes been carried on 

in this country, pay yc ea Dac little has been done 
to investigate scienti y the causes of explosions in 
coal-mines,.and thereby oe an Shee to a oe 
stantly recurring danger, one whi considerably to 
the yearly bills of mortality, and still more to the number 
of widows and orphans, No doubt a considerable propor- 
tion of these sad accidents is owing to the carelessness 
of miners themselves, but very many are, without doubt, 
also due to ignorance, on the part of all concerned, of the 
conditions under which coal-mining must be carried on. 
Only the other day a melancholy tale of death and wide- 
spread mourning comes from Wigan—fifteen men killed, 
leaving beLind them at least thirty-one persons destitute 
of the means of gaining a livelihood. e are afraid that 
the naa ot such accidents has made the public 
somewhat ous in the matter ; but a little consideration 
must show the vast importance of acquiring a thorough 
knowledge of the conditions under which they may 
happen. To this end the parer recently read before the 
m G y, Inspector of 

Mines, is an important contribution ; and we hope that 
the author"and others who are competent will continue 
their investigations until, if explosions cannot be pre- 


. vented, they may at least be foreseen and provided 


against. - : 
The opinions by Sir Humphry Davy and 
the eminent Colliery Viewers who were his contempo- 


raries, regarding-the security afforded by the use of the 
safety-lamp, have been accepted with hesitation by many 
of their successors duri D us menu or ad eum 
and this is.not to be wondered at when we der the 
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large uumberot disastrous explosions by which thousands 
of lives have been lost in'mines in which these lamps 
were in constant use. ‘The illustrlous*inventor himself 
had discovered and pointed out,'that if thé lamp were 
osed to the action of an explosive current, the flame 
might pass through these meshes of the wire-gauze and so 
origi an explosion; but when in good order it was 
considered to be safe under all other circumstances, until 
the experiments were made which form the subject of Mr. 
Galloway's paper. - : . PA 
At first, and for many years after the introdüction of 
the safety-lamp, the cause of nearly every explosion was 
attributed to carelessness on the part-of the workmen 
using it; then it was observed that a quantity of fire- 
damp, sufficient to render some of the air-currents explo- 
sive, isse ues suddenly given off by the strata, and- 
these “ out] of gas," asthey are called, were assum 
in the absencé of any other explanation, to have caus 
many explosions. On Dec. 12, 1 however, the 
Nee explosion took place at the Oaks Colliery ; as it was 
own to have happened simultaneously with the fring 
of a heavily-charged shot in pure air attention was drawn 
to the coincidence ; and it appears that some search has 
usually been made for evidence of recent shot-firing in 
mines in which explosions have occurred since that date. 
ingly we find from the reports of the Inspectors of 
Mines that shot-firing was carried on in seventeen out of 
twenty-two collieries, at which important explosions have 
happened since Dec. 12, 1866; safety-lamps were cer- 
nl; del in twelve of these collieries, and probably 
in the whole seventeen ; in eight cases it was ascertained 
that a shot had blown out the tamping at or about the 
time of the osion; in two an empty shot-hole was 
found from which it was sup the tamping had been 
blown; in three a shot been fired, bri down 
the coal or rock ; Jastly, there were five collieries at which 
two or more explosions took place simultaneously, in 
different parts of the mine unconnected by a train of 
explosive gas. The Seaham explosion was a remarkable 
one ; & heavily charged shot was fired in pure air in one 
of the in-take air-courses, and, according to the statement 
of three men who survived, the explosion of firedamp fol- 
lowed the shot immediately, ` 
Two methods of accounting for the simultaneousness 
of the explosion of firedamp with the firing of the shot 
have been suggested in the reports of the Inspectors 
of Mines: one of them supposes that the firedamp has 
been ignited directly by shot; the other that the 
concussion of the air caused by the explosion of - 
powder di gas from cavities in the roof and foh 
grooves, and this gas passing along in the air-cur- 
rents is ignited at the lamps of the workmen. In some 
instances-when it has been known to be highly improba- 
ble that any gas existed nearer to the shot-hole than ro, 
20, or even 40ft., the advocates of the former hypothesis 
have taken it for granted that the gases issuing from the 
shot-hole Eu Dec through the air as far as the 
accumulation fredamp, retaining a sufficiently high 
temperature to ignite it on their arrival. On the other 
hand the advocates of the latter hypothesis have not 
attempted to show how the gas, which assumed could 
be dislod i ru in quantity by a sound-wave and its reflec- 
dons, c be ignited in those cases in which safety- 
lamps only were used. Itis no doubt highly probable, 
however, when once an losion M cfiredaman has 
been initiated in one way or another, and large bodies of 
air are driven through the passages of a mine with great 
velocity, i pid accumulations will be dislodged from 
cavities and grooves and piesa onn the safety-lamps 
with the velocity requisite to pass the . 
In the inning of the year 1872 Mr. Galloway first 
thought it bable that a sound-wave originated by a 
blown-oat ior in 


|- ing through a safety-lamp paning 
in an explosive mixture, would carry the flame throug 
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the meshes of the wire-gauze in virtue of the vibration of 
the molecules of the explosive gas. An explosion which 
took place at Cethin Colliery in 1865 is a good example 
of one that may have been caused in this way. Several 


days after the explosion the safety-lamp of the overman 
was found se y locked and j lying at a dis- 
tance of a few yards within an abandoned stall which was 


known to haye contained firedamp. Shot-firing was car- 
ried on in this mine,and itis not jmprobable that a sound- 
wave from an overcharged or blown-out shot had passed 
throu this lamp and ignited the explosive mixture 
nace ches the overman had entered it; moreover, the 
Inspector of Mines in his report says he has no doubt 
that the gas in this state was ignited and was therefore 
the origin of the explosion, but he is unable to state by 
what means it was fired. 

A number of experiments were made by Mr. Galloway 
in connection with this subject; the cost of apparatus, 
&c., was provided for by the liberality of the Government 
Grant Committee of the Royal Society. 

The first experiment was made on Jan. 16, 1872, in the 
physici laboratory of University llege, London. A 
sheet of wire-gaure 1 ft. square was inclined at an angle 
of 70? and a slow current of and air from a Bunsen- 
burner was directed against its lower surface; part of the 
explosive mixture passed through the meshes, and when 
ignited produced a flat flame 3 in. long by rin. wide 
about the middle of the upper surface of the wire-gaure. 
A glass tube 3 ft. 4in. long by about 3$ in. diameter was 
placed horizontally with one end opposite to the flame on 
the same side of the wire-gauze and distant from it about 
Ijin. At the other end of this tube a sound-wave was 
produced by the explosion of a mixture of coal-gas and 
oxygen contained m soap-bubble& When the sound- 
wave through the tube the flame was carried 
through the meshes of the wire-gauze and ignited the 
gas issuing from the Bunsen-burner on the other side. 

Some experiments similar to the first were made in one 
of the laboratories of the Royal College of Chemistry in 
Dec. 1872. The glass tube was replaced by a tin-plate 
tube about 20 ft. long by 2 in. diameter: paper and other 
diaphragms were inserted at a distance of Ioft. from the 
origin of disturbance to insure that only a sound-wave 
was propagated through the tube, The results were the 
same as before. 

M a larger and a smaler, were then 
constructed ; in both the sound-wave of a pistol-shot is 
conveyed through tin-plate tubes to a distance of about 
20 ft., then it passes through a safety-lamp burning in an 
explosive mixture, In the smaller apparatus the tube is 
31n. in diameter; one endis closed by a disc of wood 
with & hole in the middle large enough to receive the 
muzzle of a pistol; at a distance of 10ft. from the disc 
there is a diaphragm of sheet india-rubber, and at the 
farther end is a safety-lamp with gas-flame, At the 
bottom of the safety-lamp there is a circular chamber 
with holes round about from which gas can be made to 
escape, and when this gas, rising up, mixes with the air it 
forms an explosive mixture surrounding the wire-gauze 
cylinder. The pistol by means of which the sound-wave 
is produced is change! me gf apewden 
and a tamping paper is down upon the 
S d en the shot is fired through the hole in the 
wooden disc, while the explosive mixture surrounds the 
lighted safety-lamp, the flame is instantly carned through 
the meshes by the vibration, and ipia the on the 
outside. In the larger apparatus the tube is 8 in. in dia- 
meter, and 21 ft. long ; at one end there is a wooden disc 
as before ; at 20ft. from the disc there is a sheet india- 
rubber diaphragm, and the extreme end is closed by a 
sheet of thin paper tied over it. Part of the last 12 in. 
(thus isolated from the rest of the tube and from the 
exterior) is pur sufficiently to hold a safety-lamp, and 
it is provided with an inlet below fer air or air and gas, 

* a 


known as the Davy, Clann 


Rev. Arthur Rigg. The next experiments were 
th, 
blower, but the flame ‘could not be 


last experiments were 
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and a chimney above for the sake of the products of 
combustion. lighted Davy or Clanny lamp of ordinary 


construction having been placed in this space, gas is 
made to mix with the air which flows up through it in 
th 


consequence of the draught caused by the lam 


e 


appearances presented by the flame are observed through 
& small glass window, and when they indicate that the air 
is explosive the shotis fired. The e within the safety- 


amp is passed through the meshes, explodes the mixture 
in 


e isolated space, blowing out the paper end, and, 


passing backwards through the inlet, ignites me gus 
where it first mixes with air, ot 
consists of '41 gramme of gun 


In this case the 

der tamped as before. 
The lamps that were tested in this apparatus are those 
Stephenson, Mueseler, and 
through the Davy 


Elom. The flame was y 


lamp, with rather more deal through the Clanny, and 
not at all through any of the others. 


The first experiments with these two sets of apparatus 


were made in January and February 1873, at the Mete- 
orological Office, where Mr. Scott most kindly provided 


accommodation : the Srema with the smaller appa- 
ratus was shown at the oal 
woode, on the evening of Jan. 17; and afterwards at 


Institution, by Mr. Spottis- 


one of the Cantor Lectures of the Society of Arts, by the 
e in 
near Glasgow, with firedamp from a 
passed through the 
safety-lamps on account of the impurity of the gas, which 
contained only 75°86 of light carburetted hydrogen. The 
i e in the C Pit of Hebburn Col- 
liery, near Newcastle-on-Tyne, also with firedamp from a 
blower, and as the firedamp was very explosive, the flame 
was easily passed through the Davy-lamps of each 
tus. 


a 
After this, experiments were made on a scale in 
of a new sewer in North Woodside Road, Glasgow. 

e sewer is ovoid in section; itis 6 ft. high and 4ft. 
wide at its ee es eater it is a tunnel in 
the solid rock, part is built in brickwork through surface- 
drift. The gs safety-lamp of the smaller apparatus was 
placed on a board fixed across the sewer at a height of 
2 ft. 8 in. from the bottom, and surrounded with an explo- 
sive mixture of coal-gas and air in the same way aa wen 
it was used in connection with the tin-plate tubes, Shots 
were fired from a pistol at certain distances from the 
lamp (the details of the distances and the charges re- 
quired to pass the flame in the paper and sections of the 
sewer are given in the plates which accompany it), One 
hundred and nine feet was the greatest distance available 
in the part built of brick, and at this point a sound-wave 
of sufficient intensity to pass the flame was produced by 
firing a charge of 3:882 es = 59 grains of gun- 
powder At 96 ft. from the lamp a charge of 3'276 
grammes was aired when the sound-wave men 
thrgigh the brickwork tunnel all the way, and 2'184 
grammes when it passed through the tunnel in the solid 
rock, These experiments seem to be perfectly conclu- 
sive. 

Mr. Galloway’s discovery—that when the vibration of 
the air which constitutes a sound-wave has a certain 
ES it can transmit flame through the wire-gaure 
of the Davy and Clanny lamps—furnishes an additional 
argument against retaining these lamps in use, at least 
in the hands of ordinary workmen. On Dec. 15, 
1815, Davy said he was convinced ias as far as ven- 

on was concerned, the resources of modern science 
had been fully employed; he then proceeded to 
describe a “safety lantern,” which is identical in prin- 
ciple with the Stephenson lamp, and 1s extinguished in 
an explosive mixture (Phil Trans. 1816, p. 2). This 
“safety lantern” was afterwards discarded in favour of 
the Davy lamp proper, the principal advantage of which 
was stated to be that it would not only preserve the col- 
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lier from the firedamp, but enable him to apply it to 
use, and d it at the same time that it gave hima 
useful light (Phil Trans. 1816, pp. 23 and 24) Fortu- 
nately the ventilation of mines is now better understood 
than it was in the days of Davy, and the quantities of 
air employed are usually very much It is cer- 
tain, however, that in some mines of the present day the 
ventilation could be doubled or trebled with advantage ; 
and since this is merely a matter of expense it may be 
asked why it is not done, when it would ensure com- 
parative immunity from danger? Onthe other hand it is 
now almost universally admitted to be highly dangerous 
to continue work in an explosive atmosphere, so that 
. safety-lamps should be used only as a precaution against 
ible outbursts of gas or when work is carried on in 
the neighbourhood of gas that cannot be easily dislodged ; 
it is evident, therefore, $rrsid facie, that lamps construct 
-on the principle of tbe “ lantern,” such as the 
Stephenson, Müeseler, &x., which are j in an 
osive mixture, are far safer than lamps like the Davy 
or Clanny, which continue to b under the same cir- 
cumstances, and are then liable, at any instant, to have 
the flame driven through the wire gauze and communi- 


' * cated to the external explosive atmosphere. 





THE COMET 


[The following letter appeared in last Thursday's Times, 
from. the columns of which journal it is reproduced, 
with a few verbal afterations.] 


I WAS enabled on Sunday’ night (12th inst.), by Mr. 

Newall’s kindness, to spend several hours in examin- 
ing the beautiful comet which is now visiting us, by means 
of his monster telescope-—a refractor of 25 in. aperture, 
which may safely be pronounced the finest telescope in 
the world, or, at all events, in the Old World. 

The view of the comet which I obtained utterly exceeded 
my expectations, although I confess they were by no 
means moderate ; and as some of the points suggested by 
the observations are, I think, new, and throw light upon 
many recorded facts, I beg a small portion of space in 
the Vimus to refer to them, as it is important that ob- 
servers should have their attention called to them before 
the comet leaves us, 

I will first deal with the rg d view of the comet. 
Perhaps I can give the best idea o the appearance of the 
bright head in Mr. Newall’s telescope, with a low power, 
by asking the reader to imagine a lady’s fan o ed out 
(1 until each side is almost a pos of the other. 
An object resembling this is the first thing that strikes the 

e, and the nucleus, marvellously small and definite, is 
situated a little to the left of the pin of the fan—not 
exactly, that is, at the point held in the hand. The 
nucleus is, of course, brighter than the fan. 

Now, if this comet, outside the circular outline of the 
fan, offered indications of other similar concentric circular 
outlines, astronomers would have recognised in it à great 
similarity to Donati’s beautiful comet of 1858 with its 
“ concentric envelopes." But it does not do so. The en- 
velopes are there undoubtedly, but, instead of being con- 
centric, they are excentric, and this is the point to which 
I am anxious to draw attention, and, at the risk of being 
tedious, I must endeavour to give an idea of the pe 
ance presented by these excentric envelopes. Stil re- 
ferring to the fan, uA & circle to be struck from the 
left-hand corner with the right-hand corner as a centre, 
and make the arc a little A d en the arc of the fan. 
Do the same with the right-hand corner. Then with a 

tle curve connect the end of each arc with a point in 
the asc of the fan half-way between the centre and the 
nearest corner. If these complicated operations have 
been properly performed the reader will have dded 
to the fan two ear-like things, one on each side. Such 


“ ears,” as we may for convenience call them, are to be 
observed in the comet, and they at times are but little 
dimmer than the fan. 

At first itlooked as if these ears were the parts of thehead 
furthest from the nucleus along the comet’s axis, but 
careful scrutiny revealed, still in advance, a cloudy mass, 
the outer surface of which was regularly curved, conver 
side outwards, while the contour of the,inner surface 
exactly fitted the outer ,outline of the-ears and the inter- 
vening d ion. This mass is at times sq faint as to 
be invisible, but at other times itis brighter than all the 
other detaila of the comet which remain to be described, 
now that I have sketched the groundwork. These details 
consist of prolongations of all the curves I have referred 
to backwards into the tail. 

Thus, behind the bright nucleus is a region of dark- 
ness (a-black fan with its pin near the pin of the other 

t from it, and opened out 45° or 60° only will re- 
present this), the left-hand boundary of which is a con- 
tinuation of the lower curve of the right ear, The right- 
hand boun is simuarly a continuation of the lower 
curve of the left ear. Indeed, I may say gen y—not 
to enter into too minute description in this i 
all the boundaries of the several different shells which 
show themselves, not in the head in front of the fan, but 
in the root of the tail behind the nucleus, are continuous 
in this way—the boundary of an interior shell on one 
side of the axis bends over in the head to form -the 
boundary of an exterior shell on the other 'side of the 


axis, 

At last, then, I have finished my poor and, I fear, tire- 
some description of the magnificent and truly wonderful 
sight presented to me as it was observed, on the whole, 
during some hours’ close scrutiny under exceptional at- 
mospheric conditions. 

J next draw attention to the kind of change observed, 
To speak in the most general terms, any great change in 
one *ear? was counte balanced by a change of an opposite 
character in the other; so that when one ear thinned or 

, the other widened; when one was dim, the 
other was bright; when one was more “pricked” than 
usual, the other at times appeared to lie more along the 
m. of the ae to m part M Another kind of 

ge was € fan itself, especially in the ity of 
its curved outline and in the manner ahi rA 
sides of it wgre obliterated altogether by light, as it were, 
streaming down into the tail. i 

The only constant feature in the comet was the exqui- 
sitely soft darkness of the region extending for some little 
distance behind the nucleus. Further ind, where the 
envelopes of the tail were less marked, the delicate veil 
which was over even the darkest portion became less 
delicate, and all the features were merged into a mere 
luminous haze. Here all structure, if it existed, was non- 

isable, in striking contrast with the region round 
and immediately behind the fan. 

Next it has to be borne in mind that the telescopic 
object is after all only a section, from which the true 
figure has to be buit up, and it is when this is attempted 
that the unique character of this comet becomes apparent. 
There are no jets, there are no concentric envelopes ; but, 
as I have said, in place of the latter, excentric envelopes 
indicated by the ears and their strange backward curv- 
ings, and possibly also Oe fan itself.* 

prefer rather to lay the facts before observers than to 
state the conclusions to be derived from them, but I can- 
not help remarking that, supposing the comet to be a 
meteor- whirl, the greatest brilliancy is observable where 
the whirls cut or appear to cut each other; where we 
should have the test number of particles, of whatever 
nature they may be, in the line of sight ; and not only so, 


+ By describing three parabolas on a card and the card rapidly 
rommd a lma nòt colncdant with ther common axis, I vo boen able to 
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but regions of greatest possible number of collisions asso- 
ciated with luminosity. 

It would & comfort if the comet, to parti untie a 
hard knot for us, would divide itselfas Biela’s di Then, 
I think, the whirl idea would be considerably dpi ads 
I could not hejp contemplating the possibility of this when 
the meaning of the “ears” first, forced itself upon my 
attention, . 

The spectroscopic observations which I attempted, 
after the telescopic scrutiny, brought into strong relief the 
littleness of the planet on which we dwell, for a seven 
hours’ rail journey from London had sufficed to bring me 
to a latitude in which the twilight at midnight was strong 
enough to show the middle of the of the 
sky, while to the naked eye the tail of the comet was not 
so long as I saw it in London a week ago. 

I had already in observations in my own observatory, 
with my 6j in. refractor (an instrument smaller thgn one 
of Mr. Newall’s four finders!) obtained indications that 
the blue rays were singularly deficient in the continuous 
spectrum of the nucleus of the comet, and in a com- 
munication to NATURE I had suggested that this fact 
would appear to indicate a low tem 

This conclusion has been strengthened by Sunda 
night's observations, and it was the chief point to whi 
ld iy attention, The reasoning on which such a 
conclusion is based is very simple. If a poker be heated, 
the hotter it gets the more do the more e—41. e, 


the blue—rays make their appearance if its 
examined. e red colour of a merely red-hot poker and 
the yellow colour of a candle-flame are due, the former 


to an entire, the latter to a partial, absence of the blue 
rays. The colour, both of the nucleus and of the head 
of the comet, as observed in the telescope, was a distinct 
orange yellow, and this, of course, lends confirmation to 
the view expressed above. 

The fan also gavé a continuous but little in- 
ferior in brilliancy to that of the nucleus itself; while 
over these, and even the dark space behind the nuclens, 
were to be seen the spectrom of bands which indicates 
the presence of a rare vapour of some kind, while the 
continuous of the nucleus and fan, less precise 
in its indications, may be referred either to the presence 
of denser vapour, or even of solid icles. e 

I found that the mixture of Continuous band spectrum 
in different parts was very unequal, and further that the 
continuous spectrum changed its character and position. 
Over some regions it was limited almost to the region 
between the less refrangible bands. 

It is more than possible, I think, that the cometary 
spectrum, wider ie not so simple as it has been sup- 
posed to be, and t the evidence in favour of mixed 
vapours is not to be n ed. .This, fortunately, is a 
question on which I think much light can be thrown by 
laboratory experiments. 

J. NORMAN LOCKYER 


Mr. Newall’s Observatory, Ferndene, Gateshead 

P.S. Tel ph.)— Wednesday] night.—Sunday's 
deu ae CORTPmEd The cometary nucleus A 
now throwing off an ear-hke fan. Ten minutes’ exposure 
of a photographic plate gave no impression of the comet, 
while two minutes’ gave results for the faintest of seven 
stars in the Great Bear. 





THE FORMS OF COMETS * 
I. 
A FEW years ago astronomers studied comets almost 
solely to determine ther movements. So little 
advance had been made in the study of the figures of 
these bodies, that M, Arago believed himself jus- 
tified in stating in his < Asbonomi populaire ; *—* ‘ʻI 
* : the “ Soi i de la 
A cum by M "Di doltyerod at. Sorbas Solentifques 









don't know’ will still be thereply we have to make to 
questions asked concerning the tails of comets.” IfI 
venture to take as the principal subject of this lecture the 
researches which I have undertaken during recent years 
in this difficult subject, I hope to disarm criticism before- 
hand by at once declaring that the results contrast singu- 


larly, by their nape eon, Pith the degree of power and 
of certainty we ire in the other more ancient branches 
of astronomy. 

The reason of this contrast is very simple. While plane- 
tary astronomy received the precious quiin i of the science 
of the Greeks and the treasury of observations bequeathed 
by the highest antiquity, cometary astronomy finds in 
the archives of history observations travestied by su- 
perstitious terror. One of the rs es rejudices of 
previous centuries was that which attri ated to the stars 
a mysterious influence on our destinies. And res by 
their unforeseen appearance in the midst of the iar 
constellations, their mqnstrous heads, their gigantic tails, 
were calculated to ips a sort of rehension which 
judicial astrology, that long infirmity of the human mind, 
did not fail to Interpret as menacing presages ; and as 
catastrophes have not been wanting in every period of 
our history, the singular sophism, gost hoc, ergo propter 
Aoc, 80 natural to our poor logic, h to con ten or 
twelve times in a century this miserable superstition. 

Did a comet appear in the heavens, morning or even- 
ing, the astrologer had to be consyted. He did not go 
to work without rules; he had a complete classifica- 
tion of strange forms under which these heavenly bodies 
already had been observed, and toeach form was attached a 
particular signification. Pliny has this nomen- 
clature for us : Hevelius, the learned pensionnaire of Louis 
XIV., faithfully reproduced it in the middle of the 17th cen- 
tury, in the fantastic figures of his Cometographia, And, cer- 
tainly, ev ing was taken in the most literal manner: 
a comet we a Foe or straight, or multiple tail 

ey traced, such is the power of imagination, a gigantic 
sabre, a lance, or a fiery bolt, a burning torch or a DR 


hurling e an entre country the plague, rebellion or 
famine, igs. I and 2 are indications of this idea taken 
from the “Theatricum cometicum” of Lubienitzki. The 


first comet, in the form of a blazing torch, indicates 
clearly by the direction of its tail the flames which wi 
consume the neigh ing town ; the second, a veritable 
dragon, whose tortuous folds the artist has reproduced, 
threatens France and Ireland from the seven points of its 
tongue of fire. 
ese specimens will suffice ; there is no use in pro- 

ducing similar statements and similar pictures ; at the 
most we can barely find here and there in the theories 
which were then formed some traces of the truth. 

Astrology thus stifled real observation until the begin- 
ning ef the seventeenth century. This may now appear 
strange to us, but there is no doubt of it. The astronomers 
of those times, so near in time to ourselves, and already so 
bold with the universal renaissance of the human mind, were 
almost all to some extent astrologers. Kepler himself, 
one of the glorious fathers of modern astronomy, was 
obliged by the duties of his office as Imperial Astronomer 
both to draw the horoscope of the war of the Pope against 
Venice, and to give to his powerful but too-straitened 
patron, the. Emperor Rodolph IL, an opinion of the 
comet of 1607, which appeared to be menacing Hungary 
Besides, M counted much then upon his alchemist 
to find the gold necessary to pay his army; while his 
general, the Duke of Friedland, the celebrated Wallen- 
stein, never failed to consult the heavens, always by the 
help of Kepler, who has preserved for us his horo- 


But already, from the time of Tycho Brahé, astro- 
nomy had commenced to place a hesitating foot in the 
domain of comets, from which she was soon to drive 
astrology. Until then men had lived, upon the faith of 


228 


. NATURE 


_ _ [Fuly 23. 1874 





Aristotle, in the thought that comets were not celestial 
bodies, but mere su meteors; and now it was 
discovered, by substituting observation for the word of 
the master, that they journeyed far above the orbits of 
Mercury and Venus, without being in the least incom- 
moded by the crystalline spheres of the firmament in 
which the old astronomy incrusted its planets and stars. 
From the time of Newton comets were at last embraced, 





so far as the movement of the nucleus was concerned, 
in the:theory of attraction, and consequently in pla- 
netary astronomy, with this single difference, that 
described around the sun ellipses enormously elongat 
almost parabole, instead of ellipses almost circular, 
- like the planets Then: astronomers observed carefully 
' the successive posjtions of these iude and calculated 
- their orbits, but without attending to the figure of the 





comets themselves, although the invention of the tele- 
scope must have already revealed a number of curious 
phenomena which escaped the naked eye. During this 
period astronomers restricted themselves to representing 
the comet by a ‘small circle, the centre of which alone 
` wàs of importahce, for there was the cèntre of gravity to 
, which the laws of Kepler ied, and the calculation of 
, the elements of the orbit, pe to the tail, which attracted 





Fia s. 


no attention, they figured it very simply by some feathery 
Paes aak to the nucleus, In all this there is 
‘nothing to attract attention. now, any more than the 
. dragons of the astrologers. It was no longer now a 
superstitious prejudice which took from astronomers the 
desire to closely examine the facts ; it was a preconceived 
idea, an elevated idea, no doubt, but too absolute, accord- 
ing to which the only force to be regarded in the celestial 


4 


was attraction. At bottom it was aes that 

e Beate oF comets were irreconcilable with is ruling 
hypothesis; and this was suífüclent, for the eye was 
brought to bear By preference upon the subject the 
most attainable by the reigning theories. 1 

Leaving aside the rude drawings of the six-tailed 
comet of 1744, by €héreaux, and those which Messier 
made by rule and compass, we must .come- down to the 
two Herschels before we find trustworthy observations on 
the form of comets ; the beantiful drawings of the comets 
of 1811 and 1835 are even now of use to science. Astro- 
nomers had ed last learned, from b SET Olbers ` 
and Bessel, the high importance of these pheno 
which reveal to Bee than a new world, since they tell 
us ofa new force in the universe. At present the Cars 
of comets has become the subject of the most earnest 
research, and the drawings of the beautiful comet of . 
Donati (1858) which I am about to show you will give 
you an id a of the c er eect 
taken place in the minds of astronomers. I can confidently 
vouch for their fidelity, for, while Bond was executing 
these drawings at the idge (U.S.) Observatory, by 
means of a dso: of great power, I followed the same 
body at Paris with the first telescope which Foucault 
constructed on his new system, and it appears to me 
while Ties ps Malcom you on these drawings of Bond, as 
if I still had wonderful comet before my eyes.  , 

I shall endeavour first ‘o give an exact idea of the suc- 
cessive metamorphoses which comets present during the 
course of their appearance, taking as a type a comet 
which has been perfectly studied—that of Donati. Let 
us remember that these bodies describe around the sun 
ellipses extremely elongated, of which the sun occupies 
the focus; that the point nearest the sun is called the 

helion, while the most distant point (in a truly para- 
lic orbit this would be infinite) is called the aphelion, 
Unlike the planets, which describe orbits almost circular, 
&nd remain always at nearly the same distance from the 
sun, comets, in general, come to us from regions much 
more distant than the most remote planets; but they 
only become visible, even to the telescope, in the part of 
their orbit which is nearest to the sun, After their pas- 
sage at perihelion, their distance from the sun becomes 
afd greater, and soon they cease to be visible. I 
o not believe that any comet has been seen beyond the 
orbit of Jupiter. It is assuredly not on account of their 
smallness that they thus escape our notice in regions 
where the most distant planets, Sat Uranus, and 
Neptune, shine so clearly with the light which they 
borrow from the cun; this is because the rare and nebu- 
lous matter of comets reflect much less light than the solid 
and compact surface of the planets of which we speak, 
much less even than the smallest cloud of our atmo- 
sphere. 

When they are seen far from the sun through a tele- 
scope, they appear like rounded nebulosities, but vaguely 
defined, presenting at the centre a condensation sufi- 
ciently marked, which is called the nucleus, it is this 
nucleus, more brilliant than any other part, whose posi-_ 
tion astronomers observe. Fig. 3, representing Donati’s 
comet at the time of its discovery, June 5, 1858, gives a 
sufficient idea of the aspects of all comets when they are 
at a great distance from the sun. 

- At a later period, when the comet is approaching its 
perihelion, it sensibly lengthens out in the direction of 
the radius vector, f.e. in the direction of an i line 
which would join the comet and the sun; but then the 
bright nucleus is no longer found*in the centre of the 
figure, but is situated excentrically on the side nearest to 
the sun, as is shown in Fig. 4. 

Later still, the tajlis formed, and is developed more and 
more, like an o fan, while the nucleus shines with 
a more vivid Brig ess. The comet becomes visible 
to the naked eye as in Fig. 5. - 
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This tail is always away from the sun. At its origin, 
near the nucleus, it lies in the prolongation of the ra- 
dius vector; at a greater distance 1t is curved backwards, 
as if it met with some resistance which hindered it from 
following completely the path of the nucleus. The bent 
axis of thig tail is, however, always situated in the plane 
of the orbit, and this simple accounts for the many 
varieties of aspect presented to our eyes by these cometary 


append Comets with straight tails appear such only 
because eye of the observer is in the e of the axis 
of the tail, 74. in the plane of the orbit. en the earth, 


in consequence of its annual motion, is carried from 
this plane, the curvature of the tail becomes manifest ; it 
becomes more and more pronounced as the comet, seen 
at first edgeways, so to speak, shows itself more and 
more on the flat, like a scimitar, to the obseiver. 

When the comet, describing the descending branch 
of its orbit, reaches perihelion, these phenomena acquire 
their full development. But when it recedes from the sun, 
describing the ascending branch of its immense para- 
bolic trajectory, the tail diminishes, disappears, and gives 
place to a mere elo ion. Soon it again assumes the 
spherical form; the nucleus, which has gradually lost its 

ightness, is indicated only by a slight condensation of 

ight at the centre of a globular mass entirely similar to 
that which was first seen. Finally this rounded nebulosity 


disappears. 

Upon what scale do these phenomena take place, the 
immediate cause of which is evidently located in the sun? 
What may be the dimensions of these nebulosities, of 
these brilliant nu of these curved tails? These dimen- 
sions are assuredly formidable. The comet of 1843 had 

- & tail of 60,000,000 leagues, nearly double our distance 
from the sun. On the sky that tail was drawn like an 
immense dash of a brush of 65 degrees of angular ampli- 
tude. The tail of the famous comet of 1811 was only 
40,000,000 es : but, on the other hand, the head alone 
of the comet (250,000 leagues in diameter) was nearly as 

as the sun. 
to Donati’s comet, its dimensions were more modest ; 
its nucleus was 1,000 leagues in diameter, and the head only 
about 13,000 ; the tail was only about 14,000,000 leagues in 
I had the curiosity to estimate i y the 
volume of this small comet, and I foun, X opere that the 
thickness of the tail is equal to its breadth, its volume was a 
thousand times greater than that of the sun. Asin reality 
the tails are flattened, it will perhaps be necessary to reduce 
this figure by half. There remains enough to show us 
that our terrestrial globe, so little beside the sun, is only 

a point in comparison with these gigantic bodies. 

ut, on the other hand, everything proves to us that 
these bodies contain very little matter in so enormous a 
volume. A character stic which is special to them, 
and which assuredly belo neither to the planets 
nor to their satellites, is their almost absolute trans- 
parency. The stars are seen through the tail of a 
comet as if the tail did not exist ; they can be seen even 
through the head, much more dense and more brilliant 
than the tad. It was for long a question whether the 
nucleus, at least, of a comet would not be opacue and 
solid like a planet; but, after examination by the most 
powerful telesco it has always been found to be 
formed of nebulous layers more and more dense, always 
permeable by rays of light This very simple and alto- 
gether characteristic fact leads us, by itself, to think that 
matter must be of extreme rarity, for a mist of 

some thousands or even of some hun of metres in 
thickness suffices to hide eae while a thickness of 
from ro to t5 leagues of cometary matter scarcely 
lessie their ibd Desiring to fix our ideas on this 
subject, I calculated the mass of Donati’s comet, and 
found that it equalled at least that of a sen of 100 metres 
in depth, and 16,000 square leagues of superficies. This 

mass is only a jan, almost, inpetceptible, of thaf.of i 


the earth. It was almost entirely concentrated in the 
head of the comet and around in the nucleus ; even sup- 

ing it uniformly distributed over the whole volume of 
the call, nee ml ean for the mean d e that 

pendage, only a value incomparably more feeble than 
the density of Te void approached by our pneumatic 
machines. But it is not to this rare gaseous residue that 
we must compare the matter of comets ; it will resemble 





Fig."4. 


rather those impalpable grains of dust which dance in the 
alr, and which are disclosed tous by the smallest ray of 
solar light penetrating a darkened chamber. 

Although comets show us matter rarefied to such an 
extent that a celebrated ph icist, M. Babinet, could with 
considerable justness call die “visible nothings” {riens 
visibles), do not, however, imagine that their contact 
with our earth would be without inconvenience. If 
the nucleus of our comet had directly encountered 
the earth, with its mass of 25,600 millions of milllons of 
kilogrammes, and its relative speed of seventeen leagues 
per second (seven for the and ten in an opposite 
direction, for this retrograde comet), the actual enerzy of 
the shock would be enormous ; I calculated that its trans- 
formation into heat would immediately generate fifty-ora 
million calortes per square metre of the hemisphere which 
sustained the shocks. {would beenough to shatter, dissolve, 





Fig. x. 


and volatilise apart of the solid crust of our globe. No 
living [ure bag survive such a catastrophe. Happily 
the probability of such an encounter is excessively small ; 
and, indeed, most remote geological ages do not bear 
any traces of such an adventure. We cannot, however, 
that meteors and shooting stars, perhaps even the 
aerolites which bombard us so regularly every year and 
every day of the , have probably the same origin as 
comets, and t from a mass of anelogous materials 
which are decomposed in penetrating our solar world, 


(To be continued.) 
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THE FLYING MAN 


HE fatal iment made by M. de Groof at Cremorne 
Gardens could not possibly have led to success, The 
possibility of directing an apparatus in tne air by any 
mechanical contrivance, without actually usmg the Afting 
power of is out of the question, and we do not wish to 
enter into a discussion on that point. But several interest- 
a problems may be examined à frofos of the inquest 
held by the coroner on the death of the unfortunate man. 

De Groofs wings, irrespective of their motive power, 
may be re ed as two unperfect parachutes intend 
to diminish his rate of falling, and, if kept horizontal, 
prevent it increasing aboye a certain rate. It remains 
to see if their surface enough to keep that 
velocity wathin reasonable limits. The wings of De 
Groof were 30 ft. by 4 ft. ; but being irregularly shaped, we 
may suppose the surface of each was 100 sq. ft, or in 
round numbers 200 sq. ft. fdr the two. The weight of the 
machine'not being far from 4 cwt. if we include the man, 
we may say in gross numbers that cack square foot bad a 
kilogramme to support, which 1s more than ordinary; 
the parachate maker ing Ir kilogramme for each 
square metre, which is about ten times smaller. 

But to ascertain if the velocity, although being larger 
than under opina circumstances, was really dangerous 
we must go to the formule established by General Didion 
and quoted by Poucelet— 

; R = 1'936 (A 07036 + 0084 1°) 

Under the above circuntstances, P the rate of falling is 

' always inferior to the value of + given by the equation 

10 = 1'936 (0'036 + o'084 2°) 

x being obviously enough the velocity for which R = to 
the weight pressing on the unit of surface. When the 
motion js such the velocity cannot be increased. If we 
make the calculation it is easy to see that the velocity is 
about 7 Des per DAE anes = the mers 3 metres 
to the groun t is ¢, but not too or a prac- 
tised jumper, if he Boia ue enough to keep his balance, 
which is not very easy, it must be confessed. 

Experiments on parachutes show that great oscillations 
always take place if the experimenters have not placed a 

hole in the centre of their parachute, which increases 
stability at the expense of resistance. The motion of the 
wings, if they are working together, would very hkely 
render the same service to the occupant of the machine, 
as they prevent the accumulation of the air. Unfortu- 
nately, to keep them working evenly is a difficult matter, 
requiring not only force of muscle but great presence and 
firmness of mind. The so-called s£ or rudder was a 
useless encumbrance. A man working hard with his two 
hands, fighting for his life, cannot be expected to attend 
to direction with his legs attached to a rudder. The 
lifting power of the nu n have been very small 
indeed, although diminishing in some respects the rate of 
falling ; but it 15 not easy to understand how a calculation | 
may be made of the amount of mechanical power exerted 
in each stroke, The question must be left open for future 
examination. W. DE FONVIELLE 








NOTES 


> ACIRCULA has been issued by the Hon, Local Secretaries of 
the Belfast meeting of the Britlsh Association, calling attention 
to the numerous objects of interest, natural and mechanical, with 
which the town and neighbourhood of Belfast, as well as the 
county of Antrim, abounds, The whole Province of Ulster is 
fall of objects of the highest interest to the admirer of natural 
scenery, to the geologist, the naturalist, and the antiquarmn ; 
and many of its most interesting localities, such as the Antrim 
Coast, the Giants Causeway, the Mourne Mountains, Lough 
Neagh, the Round Towers of Antrim end Drumbo, are within 


an easy distance of Belfast. The local secretaries state that & 
large number of the hotels will be open to members of the Asso- 
ciation at the usual charges, and that a list of persons willing to 
let rooms has been prepared. We mncerel} hope that this time 
there will be no complaint to make on the score of accommo- 
dation. Conveyance to Belfast can be obtained from any part of 
the country at very reasonabje 1ates. 


Tue Right Hon, Lord O'Hagan wil! preside over the Section 
for Economic Science at the meeting of the British Association. 


A MEETING of the General Council of the Yorkshire College 
of Science was held at Leeds on the ryth inst. The Council 
proceeded to the election of the Professor of Geology and 
Mining, and the Professor of Physics and Mathematics The | 
voto ol the Council was unanimously given to Mr. A. H. Green, 
M. A., late Senior Fellow of Gonville and Caius College, Cam- 
bridge, as Piofesso: of Geology; and Mr. A. W. Rucker, 
MLA. Fellow of Brasenose College, Oxford, as Professor 
of Physics and Mathematics. Prof Green for the last 
five years has held the appointment of Lecturer on Geology 
at the School of Military Engineering at Chatham. Prof. 
Rucker in Oct. i871 was appointed Demonstrator in the 
Phyncal Laboratory of Oxford University under Prof. Clifton. 
The appointment of the Professor of Chemistry will be made 
on Fnday. ‘The Council recorded a cordial vote of thanks to 
Sir A. Fairbairn for his hberal offer of 1,000., provided that the 
sum of 60,000. was placed in the bands of the treasurer, and 
resolved to take the necessary steps for raising the required 
amount. A 


AT King’s College, London, the Chair of Zoology and Com- 
parative Anatomy, vacated by the resignation of Prof T. Rymer 
Jones, F.R.S., has been filled by the election of Mr. A. H. 
Garrod, Fellow of St. John's College, Cambridge, and Prosector 
to the Zoological Society. The Chair of Materia Medica and 
Therapentica, vacated by the resignation of Prof. A. B. Garrod, 
M.D., F.R.S., bes been filled by the election of Dr. E. B. 
Baxter, Medical Tutor to the College. 


THE prospectus has just been issued of a company to establish 
an aquarium for London, close to Westminster Abbey. 


A BALLOON expÉriment to test a steering apparatus is soon to 
be made under the auspices of the authorities at Woolwich. 


NoOxRTIUMBERLAND, in Pennyslvania, on the Susquehannah, 
the place where Dr. Priestley was buried, has been selected by 
Americans as the spot at which all chemists are invited to gather 
on August I next, the hundredth anniversary of the discovery of 
oxygen by the Wlustrious philosopher, An address is to bedelivered. 
over his grave. This proposition of Dr. Bolton has met witha 
cordial response from e large number of chemists, Prof. Henry, 
of the Smithsonian Insttuton, proposes to be present with 
some of the original apparatus of Frestley from the Smithsonian 
collections, August 1 fallmg on Saturday, the meeting will be 
called for the day previous A programme will be soon issued 
by the committee jn charge. 


Tu Governing Body of Christ Church, Oxford, have voted! 
the sum of 10%. per annum for five years 1n aid of the Biological 
Department of the Museum. 


THe New Falcons’ Aviary in the northern part of the Zoolo- 
gical Soclety’s Gardens beyond the canal has just been com- 
pleted, and is now tenanted by a fine series of the Diurnal Birds of 
Prey, principelly exotic. Amongst them are examples of several 
rare species, such as the Red-backed Bumard (Bide ermÁro- 
notis), the Laughing Eagle (Herpetetiarcs cackinnarns), and the 
Malayan Crested Eagle (Sttcacius caligaits). Amongst the less- 
known European species are a pair of Bonellt’s Eagles, a pair of 
Red-footed Falcons, and ac Eleonora Falcon. 
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M. DouRNEAU Dupes, a French explorer of the Sahara, has | N. lat. in a northerly direction, proceeding thence towards 


been killed by maranders on the way from Ghadames to Rhat 
French colonists are making greet progress in opening through 
the desert & road to Senegal by Timbuctoo and Niger; but 
Algerian refugees are their most determined opponents. The 
prospect of Introducing water from the Mediterranean into the 
Chott has created a sensation in the colony and is very likely 
to lead to new efforts in desert exploration. 


M. DE LESSEPS’ scheme for makifig an inland sea in Algeria 
seems to have excited great alarm in some of the French jour- 
nals. It is feared that the resulting evaporation will have a bed 
effect on the cHmate of France, one journal going so far as to 
suggest a return of the glacial epoch ! 


WE have just received the first two parts of a new monograph 
on the Zrockilide or Humming Birds, by M. E. Mulsant, the 
well-known coleopterist, and the late M. E. Verreaux. 


THI second series of the superb work ‘‘On the Butterflies of 
North, America,” by Mr. William H. Edwards, has just been 
commenced with the appearance of Part L and with the pro- 
mise of even greater beanty and excellence than the one recently 
closed. The illustrations, as in the preceding series, were 
drawn by Miss Mary Peart, who has made o specialty of 
this branch of art, and coloured at the establishment of Mrs, 
Bowen, of Philadelphia. The work bears the imprint of Hurd 
and Houghton, New York. 

We understand ‘that Lieut. Cameron’s journal, giving an 
account of his journey from Unyanyembe to Ujiji, has arrived in 
this comtry. He passed over anew route, to the south of that 
traversed by Capt. Burton, and north of Stanley's; and has 
thrown much light on the geography of the southern half of the 
Malagarazi drainage area, He has obtained several latitudes, 
and teok a seles of hypaometnrcal observations ; but his most 
important work has been the final settling of the questions re- 
specting the height of lake Tanganyika above the sea; and the 
latitude and longitude of Ujiji lient. Cameron has recovered, 
at Ujiji, a most important map drawn by Dr. Livingstone, of 
ihe unknown country between Mikindany and Lake Nyassa, 
without which the record of the great explorer's discoveries 
would be very incomplete. . Lieut. Cameron found the country 
between Unyanyembe and Ujiji in a more dangerous and un- 
settled state than ever. Mirambo and an ind@pendent body of 
runaway slaves were in complete possession of the route ; and, 
though they weuld not molest an English officer, no Arab 
caravan or body of negroes could have passed. The insurgents 
attack and drive back all such parties, and the people would 
destroy all thelr food rather then give’it to‘ them. Lieut. 
Cameron's labours, first in his gallant attempts to succour 
Livingstone, then in furnishing aid to the explorer’s servants, 
who brought down his body and effects, and finally in pressing 
onwards, in the face of great dangers and privations, to 1ecover 
the journal and map at Ujiji, are deserving of the admiration of 
his countrymen, He is now on the verge of new discoveries, 
and resolved to achieve them; and we trust there will be a 
liberal response to the appeal for funds. Subscriptions to the 
Cameron Expedition Fund are received by Messra. Ransom and 
Co., I, Pall Mall East, , 


Ix & paper in Petermann’s Afiitheilungen (Heft vil. 1874) by 
Dr. Joseph Chavanne, of Vienna, on “ The Arctic Continent 
and Polar Sea,” the author deduces the following conclusions 
from the datu furnished by recent expeditions, and which he 
carefully discusses :—1. The long {axis of the arctic land-mass 
(which probebly*consists of an island archipelago separated by 
nanow arms of the ses, perhaps only fjords) czosses the mathe- 
matical pole ; it thus bends round Gieenland, north of Shannon 
Taland, not towards the north-west, bnt runs across to 82" or 83° 


N.N.E. or N.E. a. The coast of this arctic continent 1s conse- 
quently to be found between 25° and 170° E. long. in a mean 
N. lat. of 84° and 85°, the west coast between do* and 170° W. 
long. in a latitude from 86° to 80°; 3. Robeson Channel, which 
widens suddenly north of 82° 16’ N. lat, still widening, bends 
sharply in 84° N. lat to ‘the west ; Smith Sound, therefore, is 
freely and continuously connected with Behring Strait. Giin- 
nell Land is an island which probably extends to 95° W. long., 
south of which the Parry Islands fill up the sea west of Jones's 
Sound. 4. The sea between the coast of the arctic polar land 
and the'north coast of America is traversed by an arm of the 
warm drift-current of the Kuro Siwo, which plerces Behring 
Strait, and thus at certain times and in certain places is free of 
ice, allowing the warm current to reach Smith Sound. 5. The 
Gulf Stream gliding between Bear Island and Novaya Zemlya 
to the north-east washes the north coast of the Asiatic continent, 
and is united east of the New Siberia Islands with the west arm 
of the drift current of the Kuro Sfwo. On the other hand, the 
arm of the Gulf Stream, which proceeds from the west coast of 
Spitsbergen to the North, dips, north of the Seven Islands, 
under the polar current, comes again to the surface in a 
higher latitude, and washes the coast of the arctic polar 
land, the climate of which, therefore, is under the influence 
of & temporarily open polar sea; hence both the forma- 
Hon of perpetual ice, as well as excessive extreme of cold, 
is manifestly impossible. 6, The moan elevation of the polar 
land above the sea diminishes towards the pole. 7. The sea 
between Spitsbergen and Novaya Zemlya to Behring Strait is 
even in'winter sometimes free of ice, and may be navigated in 
summer and autumn. 8 Tho most likely routes to the pole 
are :—first, the sea between Spitzbergen and Novaya Zemlya ; 
and second, the sea ‘north of Behring Streit slong the coast of 
the unknown polar land. 


A NEW ical survey of the State of Pennsylranie has 
been ordered, 2nd the bill providing for it has passed the Legis- 
lature and has received the signature of the Governor. Money 
for three years has been voted. Prof. J. P. Lesley, of the Uni- 
versity of Pennsylvania, has been appointed Geologist-in- Chief. 


Tux programme of arrangements for the thirty-first annual 
meeting of the British Archseological Association is just out 
The meeting will be held at Bristol in the week between Aug. 4 
and 11, under the presidency of Mr. K. D. Hodgson, M.P. 
Excursions will be made to various places of interest in the sur- 
rounding district. Among the papers to be read at the evening 
meetings are the following :—On unpublished historical docu- 
ments at Bristol, by W. de Gray Birch, Hon. Paleographer ; 
and On the records of Merchant Adventuress, by Mr, J. de 
Haviland 


Wr learn from the Report of the Radcliffe Observer that the 
umber of transits observed from July 1, 1873, to July 1, 1874, 
is 3,093 ; and the number of zenith-distances, 4,191. The nnm- 
ber of stars observed in the same interval is 1,585. Coggia’s 
comet has been observed four times on the meridian and fonr 
times with the heliometer. With the heliometer, in addition to 
a small selected list of double stars which have been observed as 
usual, a serles of ten measures of the equatorial and polar dia- 
meters of Jupiter has been made, and the dinmeter of Uranus has 
been measured several times, Thess observatiois have been 
made chiefly by Mr. Bellamy, The volume containing the re- 
sults of observations for 1871 is complete and 1eady for distribu- 
tion. This volume contains a catalogue of 1,331 stars :—97 
observations of the sun, 51 observations of the moon, 25 of 
Mercury, 18 of Venus, and 14 of Mars; a catalogue of 21 double 
stars, of which several have been observed repeatedly ; 11 measures 
of the equatorial and polar diameters of Mars, with the deduced 
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apparent ellipticity, and diameter at mean distance ; 8 occulta- 
tions of stars by. tho- moon, with the equations deduced from the 
occaltations y.and, finally, a considérable list of shooting-sters 
observed chiefly by Mr. Lucas Considerable advance has also 
"been made in tho reductions for 1874-73. 


wiedlidas pachibaeintt Qn Cute ci da 
Anthropological Collection lent by Cal. Lane Fox for exhibition 
in the Bethnal Green Museum, Only Parts L and IL hare been 
yet. published, and these are almost entirely occupied with 
Weapons, which are divided into various classes, the lists under 
the -varlous classes, or rather the contents of the various screens 
on which the specimens are arranged in the museum, forming 
the subjects of dimertations by CoL Lane Fox, who endeavours 
. to trace out the probable origin and development of the various 
kinds of weapons. The principles which have guided Col. Lane 
“> Fox in making and arranging his valuable collection, he pointed 
out tr his paper read at Bethnal Green on July 1, an abstract of 
which will be found in our last number, p. 217, He has aban- 
"doned the mere geographical arrangement, and adopted a prin- 
ciple as scientific, and we Hope as as that winch 


"this catalogue in his hands, would find himself both interested 
-and instructed to a degreo that it would be difficult to attain 
anywhere else. . 


AWE rejoice to see from the tone of the replies to questions in 
~ tho House of Commons on Monday by Mr. Disraeli and Lord 
: ,Henry Lennox, that Goveriiment is conscious of how poorly 
, housed some of our scientific collections are, and seems really 
"disposed to take steps to remedy the.evil. Mr. Disraeli said, in 
reply to a question concerning the Patent Museum, that it ix not 
the only' public institution which is suffering from went of 
space and of suitable accommodation. ‘‘That is now a 
crying ‘grievance with respect to all our public buildings, collec- 
tions, and offices. In regard to the Patent Museum, howerer, 
I am aware from a communication which I have received from 
` my noble friend the First Commissioner of Works, that the 
- matter isat present engaging attention.” Lord Henry Lennox 
confirmed this by subsequently stating that he intended to pro- 
pose to Her Majesty's Govamment a scheme which, if it were 
agreed to, would enable him to offer the Patent Museum suit- 


- ablo accommodation in the soathern block of the International- 


Exhibtion bulldinga. - i 


Mz. Joi MUxgAY has n the press 2 memoir of Sir Rode- 
rick I. Murchison, besed upon his journals and letters, with 
` notices of his scientific contemporaries, and a aketch of the rise 
~ and progress, for half a century, of Paleozoic geology in Britain, 
by Prof, Archibald Geilig LLD, F.R.S., &c. It will be 


Xüuxtrated with portraits and will be publhhed in two octavo 


Mz. Kant TRÙBNIER, of Strasburg, has recently published 
one part of a geological map of the neighbourhood of Heidel 
berg, the work of Drs Benecke and Cohen, We especially 
draw attention to the fact that contour lines ere given faintly 
_ marked in red. Tko other pari, and the letter presa Sree ney 
ill not: Po ready tI nest pedr: 


Kaban niine This aaa a 


been led to investigate the resistance which glass tubes oppose to : 


. pressure, In one experiment a tube 2177 in long, and 077 in, 

dism., was crushed by an outside pressure of 77 

while half that pressure sufüced to break it when exerted on; the 

interior. 

à Tax Geologists’ Asmociation has organised a lengthened ex- 
curHon to’ the Cotteswold Hills, May Hill, and the.Serem 


Valley, extending from Monday last, July 20, to Saturday, July 
25. The hesd-quarters is at Cheltenham, Judging from the 
programme this excursion promises to be one of groat interest ; 
the directors are Dr. Thomas Wright, F.G.S., Mr. J. Logan 
Lobley, F.G.S., Mr, W. C. Lacy, F.G.S., and the Rey. W. S. 
Symonds, F.G.S, 


THE first volume of the United States jon of Fish 
(8vo, 899 pp., 38 plates and-3 maps) has been recently ined ' 
from Washington. In addition to reports of proceedings there 
aro given arguments for end egeinst protective laws, the natural 
history of some of the ‘inost important food-fishes ; catslogue of 
marine algm of southerh New England ; and papers on physical 
characters, invertebrate animals, &c., of different districts. 


FOLLOWING the report of the Inspectors of Selmon Fisheries 
in England and Wiles, that from the Inspectors in Ireland has 
just been issued, conteining statistics concerning not only the 
salmon fisheries, but the deep-sea and coast fisheiles aswell. It 
is difficult, from the form of the report, to give any general idea of 
the condition of the salmon fisherles, but they appeal to be 
slightly increasing in productivenems. The same complaints are 
made in Ireland as in England of the dangers from pollutions, 
and from the want of passes over the weirs. But the inspectors ` 
do not appear to have done anything to remedy either of these 
evils, ‘The oyster fisheries are in a decaying state, and the beds 
licensed to private persons are almost unproductive ; naturally 
better situated than England for the production of oysters, it 
seems a great pity that Ireland ‘should not yield'& large number 
of these molluscs, if proper care were only taken, end a little 
energy and capital expended ín improving the beds. The her- 
‘ring fishery for tha year was less than in 1872, while the 
‘mackerel fishery was nearly double ; pilchards, however, gro al- 
most unutilised, though the mass of wealth in the waters is suffi- 
clent to make an industry that would rival that of the Cornish 
fisheries, If the inspectors could put a little energy into the 
-metter and the peopis be made to ses their opportunities, the 
fisheries of Ireland might be the richest in the world. 


_ THERE appears prospect of good coal being shortly made 
available for consumption in Japan. The largest of the coal- 
fields of Japan, that of Takostma, has come into possession of 
the Japanese Government, and it is hoped that an increased out- 
lay of capital wil produce satisfactory results. 


THE New Quarter fy Magesine for July contains, among other 


- articles, an essay On birds and beasts in captivity, by Archi- 


bald Forbes, and an interesting paper by Mr. Evershed, On 
habit in plants and power of acchmatisation, in which, a¢reses 
of {the present state of the question of sewage farming, he 
remarks :—''It is a serious drawback to'the profits of sewage 
culttvation that only certain plants are disposed to consume so 
much liquid as is offered to them under that system of manage- 


^pent Cereals are not drinkers to any large extent, and will 


not suddenly change thelr habits, They hare enough to do to 
swallow the ordinary amount of wet which prevails in our 
climate, being naturally partial to rather drier countries lko 
South Rusia, Poland, and Spain.” , | 


‘THE additions to the Zoological Society's Gardens during tho 
past week include thren Giraffes? (Comelepardads gtragfa) from 
Upper Nubia, purchased; two . Passerine Owls (Glamcidinas 
panxrinum), European, presented by Mr. C. W. Tait ; a Reeves’ 
Muntjac (Cervsdus reve), born in the Gardens; a Slow Loris 
(Mycticebus tardigradus from the Malay region, deposited ; a 
Coati (Nasma masica), brown variety, and *& Spotted Cary. 
(Coclagenys pare) from South Americe, purchased ; two Bronze- 
winged Pigeons (Phase chalceptera) snd{an Olivo Wearer Bird 
(Byphentorvss capensis}, batched in the Gardens, 

e . 
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VIBRATIONS OF AIR PRODUCED BY HEAT 


[DURING the past session an ies a ndun mede 
by some students of the College of Ph i 
castle-on-Tyne, 
the laboratory, ciently striking 

I have little doubt, 2 short notice among the records of a scen- 
tific journal While iod the inflammable properties of the 
explosive mixture of air and coel-gus proceeding from the mouth 
of an unhghted Bunsen-burner, and*observing its flame kindle 
and back along a glass tube, 3t occurred to one of the 
students and to the chemical demonstrator, Mr. Haigh, to check 
the flame in its descent by inserting & piece of wire-gaure in the 
tube. On reaching the wire-gauze the flame rested there, as 
they expected ; not silently, however, but bursting to their sur- 

prise with remarkable clearness and loudness into the 
inging stran of the chemical harmonicon. Mr. Haigh made 
ents on the flame with tubes of different sizes, 
which, if more immediate engagements had not prevented me 
from pursuing them, it had been my intention to have varied, 
and to have examined them more completely. In the form in 
which it first presented itself, & convenient end easily intelligible 
arrang@ment of which is here sketched, it appears, however, to 
offer all the attractions and the remarkable strength and variety 
of singmg properties with which it seems to be abundantly 
endowed. A cylindrical lamp-glass mounted with a cork and 
wire-tiiangle on a Bunsen-bumer serves to shield the mouth of 
the tube from draughts of air, and to preserve a steady flow of 
the entering gas. e tube is first lowered over this and lighted 
at the top ; by monang pti uen air soon maiera with 
the gas below to make the flame waver on the top of the tube, 
and fmally descend to the wire-gauze, wheie it then burns most 
vociferously, especially if the wire-gauze is placed at the best 
on 1n the tube to produce some of its harmonic notes, The 
hest notes are ed when ıt is above the middle, or even 
near the top of the tube, and the lowest wher it is not far from 
the bottom of the tube; the stionger draught arising from the 
long column of heated air, which zoon assists the sound, 
appearing in the letter case to favour the production of notes of 
the deeper pitch. A glass tube about a ft. long and nearly 1 in, 
In diameter inside furnished a very powerful note, the wire-gaure 
being placed a short distance below the middle of the tube. By 
bending down the edges of & square or circular piece of wire- 
gauze over the flat end of & round ruler so as to fit the tube cor- 
rectly, all pamago of the flame between it and the tube is 
when, as quickly happens wıth the increasing 

ect and updraught of the tube, 


e agitation of the flame giows 
moie and more intense, it at 1 red-heats the wire-gauze, 


and passing through it lights the Bunsen-lamp below. A very 
inshuctrve illustration is thus afforded of certain conditions in 
which the secmity of Davy-lamps in a fiery atmosphere can no 
longer be assured, where a sufficiently quick dra or in this 
case the pressme of continued vibrations, carries the flame 
&gainst the meshes of the wire-gaure until they are ignited, In 
one case danger arises of the wind carrymg the fleme of one side 
of the interior of the lamp over to the other side, which it red- 
heats ; in the present case the vibrations carry the flame back upon 
itself If in the former case a red-heeted Davy-lamp is not 
tuned round quickly to face the draught, explosion does not 
always follow ; but in this case the current of explosive gas ıs 
immediately presented to the heated gauze, and not having 
undergone any previous combustion it is of course quickly 
kindled. On the other hand, another source of insecurity of 
safety anpi when exposed to sudden vibrations, or to the shock 
roduced by a fall, 1s well shown, when it sometimes appears to 
pen, if the flame flutters very strongly, that it strikes through 
the wire-gauze without red-hea 1t, and lights the lamp below. 
This may, however, have from umperfect fitting of the 
wire-gaure to the sides of the tube, and it would be interestin 
to repeat it 1f possible with precautions for making the sarround 
ing junction quite secure, A hghted Davy-lamp suspended by 
a wire in a tin tube 3 ft. or 4ft. and wide enough to admit 
it easily, through which a stream of coal-gas mixed with air was 
made the tube hum very loudly, but no explosion fol- 
owed, perhaps because it was not f. possible to duce in 
the lamp a sufficltntly violent agitation of the flame. A 
remarkable exemple of the ease with which the wire-gauze flame 
excites the notes of even very short, wide-mouthed tubes can 


easly be shown by inserting a well-fitting piece of wi 
I or 2 in. from the lower end of & sh lt lenia, as ah 
in the sketch, and suppotting this s inches above an un- 


lighted Bunsen jet. When the gas is lighted on the top of the 
and the heat of the glass chimney becomes sufficient 

to increase the dranght, which may also be adjusted by varying 
the gas supply to the glass, its shnill treble note is sounded st 
once with overpowering loudness. ‘The sensitiveness of the 
wire-gauze fleme to acoustical im was, I belleve, de- 
monstrated very recentl b7 Bairett, by many new and 
i e depression of its luminous cap or top 
in obedience to the voice and to other sounds; and I have been 
assured both by Prof. Tait and by Prof. Marreco that the use of 
the smokeless wi common in laboratories before 
the introduction of 's lamps, for exci the hoarse music 
of smging flames in tubes of large calibre has been familiar 
to them as a thoroughly effective means of reprodu the chc- 
mical harmonicon with common coal- The easily mable 
nature of well aerated coal-gas combined with the conducting 
and quenching power of wire-gauze on flames which it supports, 
supplies an obvious explanation of the responsive vibrations of 
the flame to any descmption of rhythmical surrounding agitations 
and impulses. I was not, howeyer, piepared for an equally 
remarkable and of heated wire- to the 
above, which, like the last experiment, was also shown to me 
by Mr. Haigh in some of his trials of the sounding tubes. When 
the flame had been sounding strongly and the gas was turned off 
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to extinguish it, instead of ceasing immediately the muncal note 
continued for a considerable time, sometimes even gaining a 
little in before it died away, the tube then appear- 
ing to have the power of intoning spontaneously without the 
presence of any visible exciting cause. That the souice of 
thee prolonged vibrations is the heat communicated to the wire. 
ganze, which enables it to expand the air by im in the 
tube as the ascending current gradually passes through its 
meshes was confirmed by a variety of experiments, all porti 
to this origin of the sound as its real explanation. It happen 
on one occasion, when the flame passed through the 
lighting the Bunsen-lamp below, and leaving the gauze 
that on putting out the Gane the after-note sounded so 1 
loudly as quite to equal, if 1t did not even surpass what 
been emitted by the fame. To reproduce the same note it is in 
fact only necessary to red-heat a wire-geuze diaphiagm inserted 
a fow inches above the lower end of a pretty wide glass tube 
over z Bunsen-flame, and to remove it from the lamp, when the 
vest note of the tube will i be sounded with all 
strength and purity that can be desired. Somewhat coarser 
wire ganze than that used for the singing-flame succeeds the best, 
as, besides being more easily red-heated by the Bunsen-flame, 
it furnishes a larger store of heat to the ascending alr-current, 


-hot, 
and 
just 


which, in its meshes, produces the mn 
sound. If the tube is mised quickly, the draught through it 
being thus checked it stops, and as soon as it is to rest 


^ 


S 


gulshed 
. platinum wire to continue to glow by catal 


4 


- suppose that the combination 





lowering it quickly the note is much 
on an unlit gas-jet under 
tube round horizontally, the 


E 
d 
fe 
bal 


as its red-heat continued, the musical soun 
tinued to be pioduced. A glass. tube aft long by ipm 

diameter, st near one end with platinum wire-gauze, to 
the centre-óf w. ch p small piece SU spb) platinum is fastened, -| oscillation 
performs in this way over an unlighted gas-jet, when started 
y preparatorily heating the platinum ganze, for any length of 
time. Alt h unable to do so over ordinary -gas, yet it 
1s very pro X 
sufficient to oa ain the sound) a tube thus fitted with pieces of 
upon wire-gaure would start and continue 


lass tube it fre- 
and distinct 


the 


e E shown of ity des on the left 

in the figure, a very loud note, - T App proie Agar nr 
Pitch, or even lower, accom In drying the 
glass bulb of a broken Wo uae shown with its 
Beat tabe on the rigbr do the ake ,Syoinonh down wii 
over a gas-flame to expel some moisture, I was startled 
on removing it from the flame to hear e same humming note, | stretched 


scarcely hotter than could be touched 
m pitch (although its sofiness may 
upon the estimate) one of the lowest 
Being familiar with the depth of tone 
ie phere resonator, I am led to 
a bulb with a tube may havea 
much lower fundamental note than either of those cavities would 
have alone, But the acting source of the note requires also to 
be-cónmdered, aid 15 M surdis teu io aio cti 


ate the bulb wes 


ASER PEA ETT 
bass notes of an organ. 
-obtainable with Helmholts’s 


tones cannot be without their primaries, 
the deep pitch of bulb-emitted notes may possibly arise from the 
nature of the afr impulses by which they are uced. These 


appear to be of the same 2s the air s in the hot- 

harmonicon. As the energy of the sound-waves cannot 
fe produced withont a corresponding motive cause, in the latter 
it is the ascending current of the rarefied, and ia the former the 
m-dranght of the contracting air, both produced 
tion or appropriation of a certain store of heat. 
entering the hot bulb or ascending through the heated wire 
meshes, ind so, recoils upon itself, and throws the 
air column of which it forms a pert into vibrahons, which con- 
‘tinue as long as the’flow of ar and heat together continue to 
sopport the motion. The rapid succession of explosions of the 
aa anic eeepc icon are, in fact, reproduced ; the panave 


__ force of the zmall pufis or explosions that produce th e sogad 
beng merely derived from a limited stock of sensible heat, in-. 


stead of from a constant supply of heat of combustion. Con- 
sidering the volume and duration of the sound long -after the 
wire-gauré has ceased to be visibly red-hot, the energy of the 
eftect produced by the heated gaure seems to be ont of all pro- 
poition to its magnitude; "but tke effects of the mechanical 
transformation of heat are, as is well known, always sufficiently 
startli and sometimes even prodigious when the conditions 
under which it takes place are at all favourable to the process of 
the transfo maton. 

I was not aware, when writing this description, that musical 
rounds produced by heating glass bulbs had been examined so 
long ago as the nning of this century, as described in Prof. 

rela work on Sound by the late G. "De la Rive, who ob- 
tamed them by boiling water in thermometer bulbs. The 
in its passage along the tube is condensed, and by the Sols pas 
that accom ie pon becten caves es colima ta thie 
tube into vibration ; this action is thus que opposite of 

what occurs when fresh-blown strongly heated glass bulbs are 
allowed to cool, the expansion, instead of the contraction, then 
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e dissipa- pressure 
Phe coll air}-of the admitted blasts, According to the position of 
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goin iru I am also disposed, reading 
rof. to rato tele te ow 
Bao doma eer ea to 
vapour from it in the manner of De la Rives 
thani to the mfr of ake alr fto: the: bulb Sor 
it at fist. 
Y cR MM Iq OR RM 
eub ee repr but altemato p on and con- 
traction of the air, while in fhe point of & vibrating seg- 
ment the opposite is the case, Neither of these places 1s ac- 
cordingly a suitable one for the combined air- and os- 
llatins to take placé, which ina flame or at «heated 
can never ‘occur y or independently of 


er, the strength of each Httle puff or lomon depend- 

tag at once u the direction and amount of the contributing 
+ the position of the heating cause must accordingly 

be between the ventral and the It is the same 


with the air-conents that excite the vibrations of a flute, railway 
whistle, common bird-call, or organ-pipe ; the oscillations and 
throws of pressure of the air at the embouchures are not only 
simultaneous, but they must also be so related to each other that 
an inward oscillation accompanies increase of pressure, 2 
part of the blast is then thrown into the air-column com- 


it. From an law connecting together the changes 
ee ga the m of the air at any point of a sta- 


tigoary alra it appears tbat in these instruments, exactly 
orin the hot-ganré and gas-flame harmonicon, 
the ventral point (as far as a truo one exists) is not at tho 
embouchures of the wind- nor at the heating and 
coo! ti of tho several Kinda of heat sireni or renee 
but e of them ın such a position as to place the 
sir-puf between the nodsland the ventral come “Prk Tradl 
has truly pointed out in his sound lectures that whenever 
statlonnry undulations are kept up against friction, as when a 
stretched string isk t ii auilforn VDANO the hand, the nodal 
poluts are not utely stationary ts, but present s little 
oscillation. It is equally tro that e sting does not remain 
accurately parallel to where it ought to show true ventral 
points, and accordingly resists a hand applied there to keep up its 
Picllzond qth a. satah fores but this resistance is weak, 
and it acts a wide excursion, while near the nodal 
points the necessary efforts of the hand are and exerted 
very small displacements. In intermediate positions the 
nearer. i state is- held to a nodal t, and the smaller its 
tho stronger mart ba thej given-to it by the hand 
t keep 0 its In sirdnstruments (including the 
Jardccós end Aube) the jerks of the hand to the 
explosive force of the small admitted of air, depending in 
heat-harmoni intensity the heat: oricom 
the matter burned’ or heated in the 
successive puffs ; and in wind-instruments no doubt principally 
and perhaps to some extent also kgs E ees tity 


bouchure (including a flame-jet or a heated gaure under the ex- 
prenion) in tho vi rating segment of a wave of resonance, its 
in maintaining the air-wave will be evo or 
ed in obedience to the conditions that exist in 
the air-wavo si oat pointi the only absolute requirement for its 
Paul face, dt entanglement of a fresh supply of blast must 
EA E a reasure at that point of the 
a rhe air ath in wind-instruments, the 
large ex ons of the air at the embouchures ensuring & plenti- 
ful introduction of the wid pufcat the proper fimé; 
the action in this case is quite from complication, as without 
consid cos ae ae of pressure periodicall 
blast as it flows in and a small suction that {t 
which I believe that Mr. Hermann Smith is the first to draw 
attention in his excellent communication on this subject in 
NATURE, vol. x. p. 161), as it retieats, nothing prevents the to- 


3 


and-fro displacements at the mouth of an organ- from so 
defi -current of the air-blast inwards an outwards as 
constan 
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is ford necessary to uce and to maintain them. In hest- 
bermonicons the ca ads less simple, the alternations of 
pressure as well as the oscillations of the air the ad- 
mission of the entering puffs To judge from the position in 
which a ing-Hame sounds best in g chemical barmonicon, a 
certain '* lead ” like that used in itting steam to the cylinder 
of a steam-engine is necessary for the flames to exert their ex- 


the instant! i its 
pensive force, goa pertaps Tot y igniting on 


from the jet ; ‘Mead ” ithe mere oscillations 
Sf the eumoundiig. uir are unable to supp ; but in the 
position which the jet occuples in the tube, the air- 
which return at periods to a half stroke of the flame 
before the oscillations, precipitate its development and enable it 
to exert its pressures at the proper times. The proportion of 
lead given to the flame increases as it approaches the middle of 
the tube, where only the variations of pressure act upon it, while 
at the lower end of the tube it is^ entirely, like the 
ah-blast of an organ-pipe, by the oscillatlons of the air, It is 
ee T tee dea: ears foot of a 
p-gíszs sounds so because alternations 


'of the tube cannot affect the 


cacaping raising 
the imne to;descend. vety slowly Ene be mens to pause in its 
descent at the successive ventral points corresponding to the har- 
monic divisions of the tube, sounding the note of the section of 
the tube above it as it comes to each point of rest. On bwana 
the tube it ascends, stoppmmg and singi st pame aged uar 
rest, depending apparently upon the less instantenecns i 
bility of the gas. With some difficulty, and by shielding the 
lower end of the tube as much as from draughts, the 
flame was sometimes made to drop i 
of the bottom of the tube, sto 
= ah of le vica either rapidly extinguished 
e ibrations it was either rapidly 
e Qe Mud the Danse lamp below, The notes sounded by 
these means were, however, not nearly so loud and effective as 
those obtained when the gas-flame was held at its stationary 
points si t come upon mire ganre: 
Iam indebted for almost the foregomg experiments to 
Mr. Haigh, who was skilful in suggesting and devising 
modifications of them, to the immediate conclusions re- 
the mode of ther icon: to which Daey appear Boet 
eren 








SCIENTIFIC SERIALS 


THE Gewlegical Magasise, July.—In this number Mr. J. Croll 
commences an article On the physical cause of the submergence 
and emergence of land during the glacial epoch, which is to be 
continued. As far as it goes it 1s concerned with the 
we havo of the thickness of continental ice. An attempt is made 


reck 

parce Mr. kins has recorded 
least slope on which ice will move, An ice-cap of 
in thickness us to many an idea, and “ 
Mr. Croll writes, “have tended more to mislead 


y 


earth, by H. Woodward, F. R.S. —Notes on carboniferous mono- 
myaris, by R. Etheridge, jun.—The geology of the o 
district, by Rer. There are ee cA 


P 


1873) Mr. Scrope will do the same. gu S 

Bulletin de l Academie Royale da Scienca, Gt, de Begigut, 
No, 5.—M. Van Beneden contributes the first part (65 pp. in 
length distinction 


of an entire ‘individual’ ; 


Chiesa aa ism of Zoo- 
ora Tou con- 
sists essentially of two layers, endoderm and ectoderm, and also 
to other writers who hare studiedethe relationships of endoderm 
and ectoderm in various aspects. The second contains the 
history and bibhograghy of the subject, and third (50 pp. 

describes the author's researches on Hydractinia echinata, 
made during a lengthened vint to Ostend. He first desaibes 
the characters which the male and female uctive roolds 
have in common, and details his m of prepara- 
ton. The microscopic descnption of the female and then of the 


male xooids or gonosomes is in much detail, illustrated by 
plates He at the conclusions :— Tbe ovaries 
are developed entirely from the epitheHel layer of the endoderm. 


Up to the time of maturity they remain entirely surrounded by 
the elements of the endoderm. The testicle and spermatozoa 
are developed from the ectoderm, The female sporosacs contain 
rudimentary testicular organs, and male spoosacs a rodim 

om the edodem 
: it ia true special organs 
specialisation of 


derm the vegetation 
union of an egg, the product of 


polari 
stant the elements of ** opposite ty" unite just ns a mole- 
cule of water is formed by the union of atoms of bydrogen and 
an atom of —M. Henry contributes papers on chloral 
and chlor-ethylic ethers, &c. —M. F. Plateaa has sent in 2 com- 
munication on the digestion of insects, which is to be published 
in the memoire. 

Bulletin dela Soci&i d Anikropoioge de Paris, t. vil, —In the 
seventh volume of this journal M, Hamy gives us the results of his 
examination of M. Janneau’s offically conducted 


into the ani ogy of Cambodia. He begins by endeavour- 
to define tho meaning attached to the three words, “M 2 

» ” and Mibi. ee hari kmat been used 

Annamite, Kmer almost indiscriminately to Indi 


cate the wild tribes of the hills. By the first of these we must 


understand the negro tribes occupying the orlental chain of the 


the ores of Kompong 


S lat 
care of Bones while Parc exempt from the yoke of tery 


which presses viyy nearly all the other tribes. In the Cam- 
bodian language anneau thinks he can trage evidence of 
identity man the i forms of the roots of the 
mother-tongue of the Indo- languages. The Aryan name 
“í Rama ” among 


the ancient regal titles of Cambodia, 
and while the Sanscrit “ Ramayana ” includes the Cambodians 
amongst i 

e themselves have from the most remote antiquity 
the cow the object of special’ adoratlon.—The ques- 


tion of the of certain districts, more yin 
the Polynesian and other Australasian insuler has lately 
attracted attention the members Anthro- 
pological Soclety of Paris, Gambier Islands, which in 


' 
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1838 had 2,000 inhabitants, had in 1872 650. ML Leborgne | chenberg; and Dr. Gbppert traces the history of the elk in 
shows, however, that although alcoholism does not exist in these | Sulexia.—The family of the Cirratulides is described Prof. 
islands, where fevers and amalipox are unknown, rheumatic, | Grube; and we find accounts of a collection of Javan 


ic and nephritic affections are not uncommon, whilst 
phthixis and xcrofuülous degeneration are attended by a frightful 
mortality, which seems to t to the injurious results of con- 
ineous unions M. Broca is disposed to attribute the 
redu diminution of the Polynesian and other analogous 
peoples to the moral action of certum dep influences to 
which savages are exposed when they find themselves brought 
suddenly in contact with civihsed men. The very contact of 
civilisation seems to exert m and for itself a destructie action on 
their physical nature. M, de considers, in e separate 
paper, the same question in reference to the general ion 
amongst tho Polynesian races of tuberculosis, which as not 
observed by the early discoverers, but has now attained such 
dimensions that its could scarcely escape the notice of 
the least observant travellers, In the untversality of its destruc- 
tive action on all the Australasian islands, M. de Quatrefages 
sees another and most incontroyerhblo evidence of unity of 
the entire race. 


ment, course, and 
the height at which it floats. The ideas of men who have busied 
themselves with clouds, from Aristotle to Maury, are commented 
upon and criticised. wes the first to divide clouds 


into classes, and Howard’s which followed independently 
a year later, differed bat tly in the main from that of the 
French naturalist. The stratus of Howard ho as nothing 


buta dog snd; the cumulo-stratus as a cumulus. own fracto- 
cumulus resembles Lamarck’s *' attroupés," and O-CirTus 
snd-pallio-cumvolns, determined Observation in Antilles, 
replace the nimbus of Howard. e sub-divisions of Admiral 
Fitrroy, besed merely upon quantity, lead to error. As to the 
stratus, the first mistake arose from its described as a mist 
by Howard himself, and the-next from his followers raising the 
thin streak of fog to the dignity of a cloud. For Kamts says of 
the curo-stratus, that when seen at the zenith it appears to be 
made up of a number of cloudletz, but near the horizon like a 
long and narrow streak. This cloud might therefore be 
used with the stratus as represented, especially as both are 
common at'sunilse and sunget.. ‘This error, namely, making the 
stratus an but a fog, has been followed in bhcations 
since 1815, including one of Kamtz in 1840, and the plates of 
Schubler, of the Smithsonian Institution, of Maury, and of the 
French Ministry of Marine (sed NATURE, vol. ix. p. 163). 


Reale Istituto Lombarde, Rendiconti : t. vi. fasc. vi, March.— 
"The following papers ere contained in thls number :—In by- 
draulics there is a peper by BLE, Lombardini, On floods and on 
the imundation ofthe Po in 1872,—In experimental physics 
Prof. Rinaldo Fernn conhibntes 2 papa 9 the of the 
current in Holts’s electric machine, —Prof Alfonso Corradi con- 
tnbutes 2 paper to the history of medicine on certain un- 
- published wntings of Moigagni—Tome vit fasc. TL, April, 
' contams the lowing peper :—In the section of mathematical 
- aud natural science is an anthropological paper by Prof. 

Cesare Lombroso, On tattooing amongst criminals in Italy.—In 

chemistry there is a note by Prof. Egidio Pollacci, On the actlan 

of sulphur on earthy carbonates, particularly on calcium carbo- 
nate as relating to g and agnicclture, —In mechanics, Prof. 

Giuseppe elli co tes a mathematical note entitled 

*! Researches on the moment of mertis.” 


Funfesgste ichi der Schlesischen Jur Valer- 
Jandische Cultur (1873).— Thus Society bas its head-quarters 
at Breslau, and, according to the present report, numbers 443 
acting, 32 honorary, and 198 corresponding members. It is at 
present under the presidency of Dr. Goppett The ac- 
count of proceedmgs, now before us, atiesis considerable vigour 
and industry durmg the yesr. In the department of natural 
science, perhaps the most important paper is that of Prof. 
Cobn, giving the results of his observations on Bacteria, and 
their ion to putrefaction and contegion —Dr. Roemer 
reports on some bone-remains of rhinoceros found in the Tra- 


birds, and "l'ranscaucasian insects In the Society's museum, and or 
piant eating Cetacea.—Dr, Poleck discusses the ental 
of the so-called modern chemistry.—Prof Cohn's report 

in the botanical section is of considerable We may note 
in it Dr. Stenzel’s ; On the Ru as a hmit of 
on. Ho fois that atbut thirteen species of plisictopenm 
cryptogram vascular plants bel only to the Silesian mde, 
and about as many only to the Bo of the range. The 
entire Anmber of piant ei acer d region is esti- 
mated at about 200, 30 t about an e fmds its bmit at 
the watershed of the runge.— There is also an instructive paper 
by Prof. Goppert, On the relation of the plant-world to 
weather.—Dr. Schroter communicates s list of fang! he hss 
met with at Rastatt during & four year’ remdence; and Dr. 
Goppert on the collection in the museum of the 
Botanical 


gardener. 








SOCIETIES AND ACADEMIES 
LONDON 


' Geological Society, June 24.—]ohn Evans, F.R.S. 
sident, ın the chair.—The fi communications were ds 
—New Carboniferous pos Trof Jotin Young, and Mr. John 


Yi Hunterien Museum, Glasgow University (aee NATURE, 
vol ir, p. 456).—On Pal and other polyroal appen- 
by Prof. John Y. and Mr. John Young, Hunterian 


of surface-sou, 20 ft. of strafed reddish-brown with lines 


of ge. eit 8 ft. of light-coloured sandy silt, 15 ft. of coarse 
rand, with lines of small pebbles and one line’ of and 
6 ft. of clayey unlammated alt, with fragments of the bed-rock 


In its lower half, the bed-rock being magnesian limestone much 
crushed at the top. The Waco accepted marine origin of 
the great plain was said to be negatlved by the absence ses. 


shells in deposits, whilst Cyrena fusanalis occurs in them, 
The author them as deponts from 2 great expanse 
of fresh water back by a banier of polar ice descending 


barrier would produce the crushing of the bed-rock ; and as 
it retreated, the water coming down from the higher ground m 
the south would cover a continually increasing surface.—On the 
microscopic structure and composition of British Carboni- 
ferous dolerites, by S. Allport—Additional remarks on 
b with a particular reference to a group of 


and 
far-tra erratics in Llangrmon Dobis by D, 
Mackintosh.—Note on the Bingera ond-fields, by Archi 
Liv —Remarks on the woring of the molar teeth of the 
D by Gerard Krefft, F.L.S. ; communicated by the 
ent. In this paper the anthor criticised a figure of the 
ower molars ater Ale quu andre by Prof. O on the 
ground that the are represented In it in an mnabraded stete, 
and mated that when the last tooth breaks through the the 
first of the series 1s always worn fiat. He also remarked on the 
cue sam oue olar in the genus Di, 
eacriptions of species of C. 


Diprotodon. 
from the lower Silurian rocks 
of North America, by Prof. H. Alleyne Nicholson, F.R. S.E, 
In this paper the author accepted the union of Chatefe and 
Stenopora made prine awards and Haime, and stated that 
ridens ud D'Orb. and Wetuitgera McCoy, also seemed to 
hm to belong to the same generic group, for which he 
to employ the neme Ceres, —On the composition and struc- 
tare ed Ibe boty of Crenodus, by T. C. Miall; eommunicated 
by Prof P. Martm Duncan, F.R.S.—Notes on a railway sectión of 
the Lower lias and Rhzetics between Stratford-on-Avon and 
Fenny Compton, and on the occurrence of the Rheetics near 
Kineton the Insect-beds negr Knowle in Warwickahire, and 
on the recent of tho. poeta ee Leicester, by the 
Rev. P. B. Brodie—The resem of ichthyosatrlan bones 
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to the bones of other animals by Harry Govler Seeley, F.L. S. 


In this paper tbe author endeavoured to give to the term 
ichthyosaurian by analysing the characters of the Ichthyosanrian 
skeleton into the resemblances which it to skeletons of 


maurian 

thus cla the characters it is anticipated that the affinities 
of the Ichth rian type n ay be rendered evident.—The resem- 
blances of Plelosauran bones with the bones of other animals, 


by Harry Govier Seeley, F.I.S. This paper is an attempt to 
make a similar analysis of the Plesiosurian skeleton.—On the 
tibia of Afe T tes S ee ee aud London 
by Govier , F.LS. The author con- 
mdered that skull named by Prof Owen Dasornis 
might, if it belonged to a bird, be referred to Megulornis ; 
but he detailed considerations w ch ded hiim ene that 
Dasornis may possibly be a fish.—On cervical and dorsal 


vertebre of Crocodius cantabrigiensis Seeley, from the Cam- 
bridge Upper Greensand, by Harry Govier Seeley, F.L. S.—On 
the b a Lacertisn skull from the Potton sands, by Harry 


“LS. This en was interpreted by the author 


and basisphenoid of a Dinosaur. 
the 


evans Of DE 

esis of the Avian affinities of Di = 
ee the Devonian strata of West Somerset, by 
Harry Govier Seeley, F.L.S.—On the oral arch and fore 
limb of Ophthalmosaurus, by Harry er Seeley, F.L.S. 
After some remarks on the structure-of the pectoral arch in Zek- 
thyosax ns the author described pats of a skeleton discovered 
Mr. Leeds in the Oxford clay, on which he founded the genus 

T .—The glacial phenomena of the Eden Valley 

and the western part of Yor Dale district, by J. G. 
Goodchild ; communicated by H. W. Bristow, F.R.S. This 
per is a continuation, in a northward direction, of the investi- 
gaton of glacial phenomena which formed the matter of 
a paper Muay red beoe Die eae Cajal aber 
and published in the Societys journal.—Geologicel observa- 
tions made on a visit to the Chaderkul, Thian Shan range, 
by the late Dr. I. Stoliczka., In this paper the author gives 
an account of the geology of the district traversed by him in his 
journey from near to Lake Chaderkul on the Rusaian 
frontier, a distance of about 112 miles, his route lying among tho 
southern bianches of the Thian Shan Range. principal 
ridges were crossed. The first, or ‘‘ Artush ridge,” consisted of 
newer Tertiary dro bedded clay and sand, mostly of a 
yellowish white colour. "These 4 Artush beds "&rere traced by 
the author for a distance of 22 miles. The southern slopes of this 
range were covered with gravel from 10 to 15 ft. thick, which 
passes mto a conglomerate with a thickness of about 200 fL. The 
second, or “ Kokan igs T formed on the southern side of 
old sedimentary rocks, w the northern is occupied by newer 
Tertiary deposits and basaltic rocks, the former consisting of 
shales and limestones, in which the author found some fossils, 
inducing him to refer them to the Trias. These are succeeded 
by some dark-coloured shales, alates, and sandstones, d ing at 
a high angle to the north. On the denuded edges of these the 
new Tertaries rest, ing of. sandstones imterstratified with 
basaltic röcks. These latter m thickness till just beyond 
Kulja an old ‘‘ somma ? is reached, with dicular walls 
rising to a height of 1,500 ft. above the river. The coné of the 
volcano has dusa. by subsidence. The third ndge, '' Te- 
rek-tagh," consuts of old sedimen rocka, re oes 
—Note upon ‘a recent discovery of tin-ore in asmania, by 
Charles Gould.—Note on the occurrence of a Labyrinthodont 
in the Yoredale rocks of Wenal Er E 
communicated by Prof. H , E.R.S. author briefly 
describes a specimen, by Mr. W. Horne, of Leyburn, 
in the Lower Carboniferous Rocks there, comprising casts of five 
bonen He conmders ihat these bones belong to an anmal 
of higher rank than any known fish, and thinks that the Lower 
Coal-measures of Glasgow, with Laxerma, may be of earlier date 
than the Yored —Geological Notes on the route tra- 
versed by the Yarkund Embassy from Sbahidulla to Yarkund and 
Kashgar, by Dr. F. Stolickza. The author described the rocks 
observed by lum along the course of the Karakash river and 
through the Sanju as chieffy metam y 
inclined, until at Yen sedimen rods rest Vni push 
on the schists, These are probably Paleozoic, Later rocks 


occurs in some of the vàlleys. — The hematic deposits of White- 
haven and Tue by J. D. Kendall.—Notes on the Phyncal 


mention the theo: concerning their origin. From thet own 
facta and rending (ey Coucló that of these remarkable 
pits were made at the bottom of ''M s” d a 


They are inclined to cqnclude 

off the glacier-ice from time to time, and left tn the pits at last. 
Geologists’ Association, July 3.—Henry Woodward, F.R.S. 
pere ron Nc 

seas, by G. A. Lebour, F.G.S. The author limited his t task 

i pel constituents of British seg- 

erence to their distribution and its 


E In some places no depomt the bare 
being left. The at these ta, in B seas, 
occurs in the western of the Channel Valley. Their distri- 


San aa d peng med to us eine ceptis 
Palais. red eir being limited to no relative d ; 
for, in Channal, creche, Samra entirely across the . 
Another bere ares exists at int where the Atlantic cabh 
Atlantic ooze in 500 fathoms 
Instruments 


large 
easterly direction. — Organic 


d attain British 
peas, There they form two long, occastonally broken lines, fol- 
lowing at a short distance the Pagliah and French shores: and 
Pet M fi ectally crus the broad sorely partly eve 

ese ts y cross sea-valley over 
and considerably to the west of the erie Beas 
viously mentioned. ocean which lies be- 


though much of tbe above mat are at present incoherent, 
it is not probable that the larger Teatures of 
whilst the sur- 
rounding geographical conditions remain 


which sweep certain spots, have hea d-up material 
and the relative form of both plone SR 


presented by coarse shingle, sand sand, and finally patches 
of mud or clay supervene, which, to a certain extent, indicate 
e cali = 


Entomological Society, July 6—Sir Sidney Smith 





‘ the | b: achromatism, 
- extréordinary form of t! which-was y adapted for Prarmowski. This wasa note descriptive of the construction 
. colletting the'pollen, with which it the female mais toe edhe ua DIM, finia for pie 
1 t É solar — Second note on the 


been se ing been found attacking ] research on arsenic in ic and 

hives of the haney-bees. They were smaller than the honey- Mie by MM MONEO Sr te siga ers 
bes, and black, and. he considered them to be only & degene- “devised a new plan for detecting (depending the 
rated varie aera diei gear Nui mentee by eun action of arsenetted on. mercuric chloride), which pos. 
their lindal with: ** black bees” mentioned by Huber. semses extreme delicacy.— Action of heat on the isomers of 
—Mzr- exhibited Amara algina and Other beetles anthracene and their hydrides, by M. Ph. Barbier. The author 














R eee ere QUE capot ee YA long. Inene. Pritrache' phosene appears to have ben's mixture 
paige serpentiform ; it was white anthracene Mo Nea ew experiments on human loco- 
f the I of a wire worm, but much ; and | motion, by M. .—New experimental on inflam- 
without TES name of the laser mus not — | mation and mode of c of pus, by M. 
HM oe ls jill niens Picot. Action of salts of biliary acids, by MM. V. Feltz and 
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FOSEPH PRIESTLEY 


Dee present week the centenary of the birth 

of Modern Chemistry, as the discovery of oxygen 
on August 1, 1774, may justly be called, is being cele- 
brated both in this country at Birmingham and Leeds, 
and in America at Northumberland, Pennsylvania; we 
have therefore thought it would be acceptable to our 
readers to be reminded of the principal events in the 
life of the author of this all-important discovery. 

Joseph Priestley was born on March 13, 1733, at 
Fieldhead, near Leeds, At the age of six years he lost 
his mother, and his education was superintended by 
Mrs. Keighley, his aunt, 2 woman apparently of unusually 
wide sympathies. At an early age young Priestley dis- 
tinguished himself at school by his great aptitude for 
learning languages; he was familiar with Chaldean, 
Syriac, and Arabic, and without the aid of a master 
acquired some knowledge of German, French, and 
Italian; A pupil of Maclaurin taught him mathematics. 
He took great interest in theological controversies, and 
his aunt’s tastes provided him with many opportunities 
of gratifying his liking in this matter. Having studied 
for the Dissenting ministry, he was called to be minister 
of a small Unitarian congregation at Needham 
in Suilolk, in 1755. Here he remained until 1758, when 
he went tooccupy a similar post at Nantwich, in Cheshire. 
Here he opened a school, and by dint of rigid economy 
was able to buy some physical apparatus, with which he 
made, to his young pupils, a series of experiments that 
drew upon him the notice of the authorities of the 
Warrington Academy, so well known in connection 
with the name of Aikin. In 1761 he went to this 
Academy to take Dr. Aikin' place as teacher of 
languages and literature, and soon aíteremarried the 
daughter of a Welsh ironmaster. While at Warrington 
he published a number of works on various subjects, in- 
cluding the “Theory of Language and Universal Lan- 
guage” (1762-68), “ Essay on a Course of Liberal Educa- 
cation for Civil and Active Life" (1765), “Chart of 
Biography ” (1765), Chart of History ? (1769), &c. A visit 
which he made to London during this period gave him 
the opportunity of forming a lasting friendship with 
Franklin and Price. He communicated to the former his 
intention of writing a history of discoveries in the depart- 
ment of electricity ; and not only did he receive from 
Franklin a warm approval of the scheme, but also all the 
books and memoirs he required ; and before the end of 
the year, by dint of persevering work, the first volume 
was published, under the title of “The History of Elec- 
tricity " (London, 1764, 4to). Three editions of this were 
published by 1775; but it bears evident marks of having 
been written in haste. 

Previous to the publication of this work, in 1766, 
Priestley was chogen a Fellow of the Royal Society, and 
about the same time the University of Edinburgh con- 
ferred upon him the honorary degree of LL.D. In the 
same year as the above-mentioned work was published, 
Priestley left Warrington and besame pastor of Mill-hill 
Chapel, in Leeds. While here he was much occupied 
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with theological controversies, but by no means neglected 
his scientific studies, as about 1768 his attention was 
drawn to chemistry, the result being that in 1772 he com- 
municated to the Royal Society a paper entitled “ Ob- 
servations on different kinds of Air,” for which the Copley 
Medal was awarded to him. 

Meantime, Priestley had received an offer to accompany 
Capt. Cook on his second expedition to the South Seas ; 
this he accepted gladly, but received an intimation that 
his nomination had not been confirmed by the Board of 
Longitude on account of his advanced theological opinions. 
In 1773, however, at the recommendation of his friend 
Price, he was appointed librarian to the Earl of Shel- 
burne (afterwards Marquis of Lansdowne) at a compara- 
tively liberal salary. In the foJlowing year, he accom- 
panied this nobleman into France, Germany, and the Low 
Countries, At Paris his scientific reputation easily pro- 
cured him the acquaintanceship of well-known men of 
science. Besides his salary, Lord Shelburne allowed him 
expenses for a laboratory, and it was on Aug. 1, 1774, 
that he made the discovery which marks so important an 
epoch in the progress of chemical science, and the cen- 
tenary of which is being celebrated both in England and 
in America during the present week. The discovery was 
that of oxygen gas, which he annotnced in his ^ Experi- 
ments and Observations on Air,” the first volume of which 
was published in 1774. 

For some unexplained reason, Priestley and Lord 
Shelburne parted in 1780, the latter covenanting to allow 
the former till his death a pension of 1504 Priestley 
then settled in Birmingham, to which he was attracted, 
no doubt, by the prospect of meeting with men of kindred 
scientific tastes, Here he was, chosen pastor of one of 
the principal Dissenting churches, his friends subscribing 
to defray the expenses of his scientific experiments and 
his theological controversies, for he was regarded as one 
of the greatest controversialists of his age. His opinions 
both on ecclesiastical and political topics were much 
ahead of bis age; but this is not the place to enlarge on this 
aspect of the character of this remarkable man, We may 
only mention that he was brought forward as a can- 
didate for the French National Convention, and was 
nominated a French citizen, a title of which he was 
very proud, For his unconcealed liberality and ad- 
vanced opinions he was doomed, however, to suffer, 
as the populace of Birmingham, roused to a state 
of “blind fury by the partisans of Government, rushed 
to Priestleys house, July 14, 1791, and set fire to 
it, reducing it and nearly all it contained to ashes. How- 
ever, as the result of an examination, Priestley subse- 
quently received an indemnity of 2,009. for this mad act, 
this sum being considerably increased by the liberality of 
his private friends. 

Although no word of complaint escaped Priesfley con- 
cerning this misfortune, it no doubt influenced him toa 
considerable extent in deciding him to quit his native land 
for republican America, After spending three years in a col- 
lege at Hackney, as Professor of Chemistry and minister, 
he embarked on April 7, 1794, and fixed his residence at 
Northumberland, in Pennsylvania. Even here it was 
some time before he was allowed to remain at peace, as 
a spiteful rumour had been circulated that he was a secret 
agent of the French Republic. Here he lost his wife and 
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his youngest son, and here he himself died on Feb. 6, 
1804. , 

Turning now from the external aspects of Priestley’s life, 

- let us consider the position he held as a philosopher and 

the influence that his discoveries had on the science of his 

time, The ever-memorable discovery of “ dephlogisticated 


air? on Aug. I, 1774, marks an epoch in the annals of 


chemistry with which the name of Dr. Joseph Priestley 
will be always associated. He obtained it by exposing a 
` "Quantity of red precipitate of mercury to the action of the 
sur's rays concentrated upon it by a lens ; the red preci. 
pitate was contained in a flask filled up with mercury and 
, "insérted in a basin containing the same metal “I pre- 
sently found," he says, “that by means of this. lens air 
was expelled from it vegy readily. Having got severi 
times as tnuch as the bulk of my materials, I admitted 
water to it, and found that it was npt imbibed by it ; but 
what surprised me more than I can well express, was that 
a candle burned in this air with a remarkably vigorous 
" flame, very much -like that enlarged flame with which a 
candle burns in nitrous air exposed to iron or lead of sul- 
phur ; but, as I got nothing like this remarkable appear- 
ance from any kind of air besides this particular modifica- 
tion of nitrous air, and I knew no nitrous acid was used 
in the preparation of ewercurius calcinatys, I was utterly 
at a loss how to account for it.” He then goes on to 
show that red lead dnd nitre also afford oxygen at a red 
heat, and calls it, consistently with the theory of combus- 
tion which was then prevalent, dephlogisticated air, 
' regarding it as common air deprived of phlogiston, and 
consequently possessed of a powerful affinity for that 

` imagivary principle. 
": This discovery, however, though unquestionably bril- 
liant, must not be allowed to eclipse those other 
numerous and valuable contributions to science with 
which this indefatigable worker enriched the stores of 
natural knowledge during a period ranging from 1768 to 
1800. -There are indeed few branches of natural science 
' which did fot reap some benefit, direct or. indirect, from 
.the discoveries of the experimenter whose memory we 
-now recall, . ` . s de 
` On the 17th of August, 1771, Priestley enclosed a sprig 
of mint in air.in which a taper had been allowed to burn 
-out, and he found on the 27th of the month that the same 
air then permitted the combustion of another taper with 
facihty. THus was the secret of vegetable respira- 
tion first made.known. In the discoverer's own words: 


“ This restoration of air I found depended upon the vege-. 
- tating state of the plant ; for though I kept a great number. 


of the fresh’ leaves of mint in a small quantity of air'in 
which candles had burned out, and changed them fre- 
.quently for a long . space of tune, I could perceive no 
melioration in the state of the air.” In pneumatic 
-chemistry (of which the germs had been originated by 
` Black, Mayow, Hooke, and Hales), Priestley found a new 
engine of research, and in his hands this Opyavoy yielded 
vast results, His productions m pure chemistry are too 
well known to be discussed fully here, even did space 
permit. In addition to oxygen he discovered nitrous 
oxide (1776), sulphurous anhydride (1774), ammonia gas 
(1774), carbónic oxide and hydrochloric acid gas (1772) : 
he was also the first to investigate the properties of nitric 
. oxide. We may point to nitrous oxide s# passant as one 
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of the many instances in which pure science has furnished 
a substance of practical utility tọ man: the discoverer of 
* dephlogisticated nitrous air” little dreamt that the lapse 
of a century would see this substánce used as an anæs- 
thetic for the purposes of dentistry. The pneumatic and 
mercurial troughs, now indispensable partstof oyr labora- 
tory “plant,” were alsé bequeathed to us by the philo- 
Sopher of Fieldhead. Although chemistry received the 
greater part of Priestley's attention, other branches of 
science, as before stated, received the benefit of his 
thoughts. Thus we find a work by him bearing the date 
1772, entitled “The History and Present State of Disco- 
veries relating to Vision, Light, and: Colours? and we have 
already referred to his “ History of Electricity." From 
a catalogue of Priestley's works, printed at the end ot 
his * Experiments and Observations relating to various 
branches of Natural Philosophy,” we find that this extra- 
ordinary man ‘was the author of no less than thirty-six 
volumes on various subjects ; among others, the theory 
and practice of perspective, charts of history and bio- 
graphy, rudiments of grammar, observations on educa- 
tion, a course of lectures on oratory and criticism, an 
essay on the first. principles of government, and on the 
naturé of political civil, and religious liberty, together 
with large numbers of works on metaphysical subjects 
and on theology. . 

But it is with the chemucal aspect of Priestley’s life that 
we are more particularly concerned at: present. The 
anniversary about to be celebrated is that of a purely 
chemical discovery, and one which to us appears doubly . 
important, first, from the great flood of light which it shed ` 
on the processes of combustion and of respiration, both 
animal and vegetable, atrial and aquatic; and secondly, 
from the powerful illustration which it affords of the value 
of a new method in scientific investigation, : The purely 
practical results which in after years flowed froni the dis- 
covery of oxygen, such, for example, as the oxy-hydrogen 
blowpipe, which enables large quantities of platinum and 
of the most refractory metals to be smelted with ease, are 


-at present of minor interest. Is it not this over-anxious 
regard for “ practical results” that has led to the com- 


plaints, tpo frequently made, about the decline of chemical 
research in England? The spirit of the old investigators 
of the school of Priestley, Cavendish, and Black seems to 
be forsaking us, and, with certain exceptions, our most 
efficient workers are devoting their time and energies to 
effecting permutations and combinations among the ele- 
ments—in seeing in how many ways certain atoms of 
carbon, hydrogen, and oxygen can be combined, or in 
locating atoms to certain imaginary positions in space. 
It must not-be for a moment supposed that we ad- 
vocate the entire cessation of this kind of work—— 
it is useful in its way as supplying facts, but by itself it is 
not sufficient to lead us to hope for any great advance- 
ment in our knowledge of chemical laws, The greatest 
advancements in chemistry have been the results of the 


‘application of $Ayszcal discoveries—witness the vapour- 


density control for the formule of pounds and the 
atomic weights of the elementary gases ; or the determi- 
nation of specific heat as a means of controlling the 
atomic weight; or tum again to that great engine of 
modern research, the’spectroscope, which has enabled us 
to extend our list of known elements, and which reduces 
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the chemistry of this globe and of suns infinitely remote 
to one common basis. So also is isomorphism an essen- 
tially physical phenomenon and one-for the explanation 
of which we shall doubtless be hereafter indebted to 
physics, The Newton of chemistry may be looked for in 
the ranks of physicists. In the meantime let us only 
hope for “new methods” of research—let investigators 
seek for some method bearing the same relation to our 
chemistry that the “pneumatic chemistry” of Priestley 
did to that of his time. 


ON TESTIMONIALISM 


UST now, there must be several scientific men asking 
themselves what can be the conceivable value of 
testimonials in determining the relative fitness of a number 
of candidates for any appointment of such importance as 
a Professorship of & most important branch of natural 
science in a great seat of learning. 

Itis not a point of any great difficulty to determine, to 
one's mental satisfaction, in what cases testimonials are of 
value —for they are sometimes most useful —and when they 
are worthless in comparison to other methods for testing 
the relative efficiency of different men. 

Testimonials, or an examination, or the two combined, 
are no doubt necessary, when the post to be competed 
for is one, the qualities required for which are not capable 
of being exhibited to an electoral body by the competitors 
in any other way. For minor appointments, therefore, 
such as clerkships, smaller educational posts and the like, 
they are indispensable; as they are in cases where the 
intimacy of the relationship between the holder ofthe 
post and those he is placed above is close. But for 
appointments so honourable and responsible as the Pro- 
fessorship of Physiology in the University of Edinburgh, 
or that of Chemistry in the University of Glasgow, we 
cannot help thinking that testimonials are a farce. Can- 
didates for such chairs are not youths; they must have 
had the opportunity of maturing their minds by careful 
training, during which time frequent opportunities must 
have occurred for them to take up some fresh branch of 
their subject and work it out independently, with some 
originahty in the methods they employ. Their confidence 
in their methods and results ought to have been sufficient 
to make them publish them, and so expose them to the 
criticism of the scientific public, who do not generally 
take long to form a fairly correct estimate of the abilities 
of authors. If all candidates for important posts were 
compelled to rely for their election on their works alone as 
testimonials, we are sure thatthe electors would be less 
trammelled, and more in a position to make judicious 
selections. 

By some ıt may be remarked that what is wanted in the 
cases above instanced is good teachers, and that if men 
with original power can be obtained at the same time, so 
much the better ; this requirement makes the general ability 
of the professor a secondary consideration in compari- 
son with his teaching powers. We are of opinion that 
this is a mistaken view of the subject. Very frequently 
the most talented followers of scientific inquiry are not 
such effective lecturers at first sight as their leas-gifted 
colleagues; still, we, never kyew a case in which 


master-mind that gives an impulse to study on the part 
of the student, producing in the long run more bene- 
ficial results than the routine discourses of a mere 
expositor of other people’s work. Another thing is that 
the connection of great names with a seat of learning in 
itself gives a stimulus to younger workers, raising suc- 
cess in mental work to a position which it is not easy 
for it to attain, on account of the fact that its results 
have frequently no immediate practical bearing. 

In oneat least of the cases we are referring to it is unfor- 
tunate in some respects that the electors have no special 
interest in the science they have so great a power indirectly 
to advance. In consequence of this their knowledge of 
the respective merits of the candidates must be uncertain, 
and we do not think that it will be much increased by the 
showers of testimonials which it is evidently the intention 
of more than one of the candidates to submit. One candi- 
date has sent broadcast a lithographed form, sometimes 
even to men his junior in position and age, courting testi- 
monials. What possibly can be the value of the pound’s 
weight of paper he will probably thus accumulate? He 
ought to remember that no number of shots from a 
smooth-bore gun will send a ball as far as a single one 
from an Armstrong, and on that principle reduce the 
number and endeavour to increase the'quality of the tes- 
tumonials he sends in; by which means he will save the 
adjectives as well as the temper of his acquaintances, 

Another candidate sends us the printed list of his pub- 
lished works, and to that we see no particular objection. 
But appended to each is a selected series of reviews, from 
which all the unfavourable ones are carefully omitted. It 
is, no doubt, unpleasant to print adverse criticism, but 
how can the electors be expected to form a correct esti- 
mate of the value of the works reviewed, if those in their 
favour only are introduced? The reviews, as one-sided, 
had been much better omitted, or, if printed, had much 
better have been inserted without selection. It is this 
extreme mode of action thus adopted which has called 
our attention to the subject. 

On the whole, we think that the electors for the 
Scotch Science Chairs have a by no means easy task 
before them, and we sincerely hope that in their selection 
they will lay stress on soundness of judgment and scien- 
tific thought rather than on quires of testimonials wrung 
out of acquaintances and friends, who would much rather 
have been otherwise employed.than in putting pen to 
paper for the purpose. 

Moreover, we are of opinion that not only should a 
man's researches be taken into account in making an 
appointment to any science chair, but also that no election 
should be made without taking the opinion of those com- 
petent to form an estimate of the value of these re- 
searches. 








THE RAINFALL OF BARBADOS 
Report upon the Rainfall of Barbados, and upon ths iN- 
Jiusnce on the Sugar Crops, 1847-1871. With two 
Supplements, 1873-74. By Governor Rawson, C.B. 
HIS Report gives the result of observations made 
since 1847, at a large number of stations well 
distributed over the island. The total area of Barbados 


there was not a peculiar charm about the teaching of a “s 166 square miles; in I847, only three stations had 
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been establisbed, in 1873 there were 178, so that at pre- 
sent there is more than one gauge to every square mile. 
By this system the conditions of local rainfall have been, 
asit were, put under the microscope; and the store of 
information obtained after the suggestive manner in which 
it has been analysed in this Report, will be not only 
valuable to the sugar-planter, but interesting to the 
meteorologist. - : 

The north-east trade-wind prevails at Barbados during 
three-fourths of the year, and most of the ram comes 
from that quarter. Heavy showers come at certain sea- 
sons from south-west and north-west, but generally fail to 
reach the eastern districts, Indeed it very rarely happens 
that rain falls at the same time, or in equal proportions, 
over the’ whole island ; jt bas, therefore, been divided 
into two main districts, the windward, and chiefly high- 
land, and the leeward, or lowland segtion. 

With regard to the yearly rainfall of the whole island 
from 1847 to 1871, it has been found, among other results 
(1), that the rainfall of fifteen years was above the 
mean, that of ten years below it ; (2) that the deficiencies 
were generally greater than the.excesses above the mean, 
that is, droughts, when they happen, are heavy ; (3) that, 
taking the thirty years 1843-72, no succession of wet or 
dry years in cycles cin be traced, but rather an alter- 
nation of wet and dry years. No more than two dry 
years have occurred together, but as many as three and 
four wet years. 

With regard to the monthly rainfall: the mean of all 
the months is under 5 in.; March is driest, October 


' wettest. In wet years May contributes most to the er- 


cess, March least. March is the only month of which 
the mean rainfall in dry years has exceeded the average. 
In dry years the deficiency is generally spread over the 
whole'year ; in wet years the excess is generally confined 
to the rainy season (autumn). On the other hand, taking 
the seven wettest and the seven driest years of the period, 
we observe that in the wet years two-thirds of the excess 
proceeds from heavy rains in the dry season, and that in 
the dry years more than two-thirds of the deficiency is 
caused by three out of the same four months, viz, June, 
July, and May, and by October and May. 
-* A comparison between the three highest and the three 
Jowest rainfalls belonging to each month during the 
whole period of twenty-five years shows a remarkable 
uniformity of the relation between the percentages of the 
extremes ; thus the difference between each average of 
the lowest months and each average of the highest 
amounts in none of the twelve months to more than 90 
(May) or less than 65 per cent. (August and September), 

Of the two stations, Binfield and Halton, lying respec- 
tively at 1,065 and 280ft above the sea, the former 
received on an average nearly I1 in. more rain in the year, 
and showed a greater monthly variability. The influence 
of elevation is interesting. A table of rainfall in 1870and 
1871, at various heights from 100 ft. up to 1,000 ft., shows 
an increase at every step of 100 ft. but one, and the total 
increase at 1,000 ft. amounts to 20°73 in. on the mean of 
two years, Two exceptions to this regular increment in 
the means for 1871-73, in supplement No. 2, are ascribed 
to the lower stations catching the westerly rains, which 
do not penetrate far inland. 

In March, one-half more rain fell at night than by day. 


From June to November, the days are slightly the wetter, 
from December to May, the nights. 

One of the objects of this inquiry is to assist those who 
are interested in calgulating the character of coming 
seasons. For such a purpose the annual averages of, 
each month are taken, after eliminating thè exceptional 
months of very great èr of very slight rainfall The 
original averages are not affected more than 6 per cent. by 
this removal. Having the ordinary limits of monthly 
rainfall tabulated, and observing the general appearance 
of the weather, every planter can form soste conjecture 
whether the coming month will be wet or dry. 

Appendix No. 36 shows the influence of each month 
according to the rainfall, upon the crop of the same year, 
and upon that of the following year. Thus a man might 
fairly bet 9 to 3 that a wet February will be followed by a 
bad crop, and 8 to 1, the highest odds of all, tha a wet 
September will give a good crop next year. 

A wet yearis followed almost invariably by a good crop 
in the following year ; andit is found that by multiplying 
the total rainfall of the preceding year by 800 and adding 
7% per cent. if that year was a dry one, or subtracting 7] 
per cent, if that year was a wet one, the crop may be 
calculated in most instances within 3,000 hhds, the 
average yield of the island being 45,000 hhds. The 
good chance of predicting so nearly the total exports of 
Barbados for the coming year cannot fail to be, of value, 
and further experience will no doubt reduce the proba- 
bility of error. Let us hope that other States may be led 
to undertakings of the same kind by this example. 

F. A. R. RUSSELL 








OUR BOOK SHELF 


Manual of British Botany, containing the Flowering 
Plants and Ferns arranged according to Natural 
Orders. he C. P MA, ERS. F.L.S. 
Seventh tion ; throughout. (London: J. 
Van Voorst 1874). s 

Ws cordially welcome this new edition of a “ Manual 

of British Botany” which continues to hold its d 

against all its competitors, We do not propose to discuss 

the rival merits of Hooker's, Bentham’s, and Babington’s 
hand-books ; each has specialities in which the others are 
wanting ; and each will, no doubt, long have its advocates 
and admirers A special claim to po ity asa feld- 
book is advanced by the present work on ound of 
its portability; and a great advantage is alleged by those 
who use it to be presented by the practice of placing in 
italics a few words in the description of each species 
referring to the character by which it is more readily 
distinguished from its nearest allies. Comparing the 
work with the most recent of the earlier editions which we 
have at hand—the 4th, published in 1856—we find that it 
extends only to twenty-six pages more, notwithstandin 

the numerous additions made since that time to Briti 

botany, of which ample account has been taken in the 

present ediuon. The only alteration made in the prima y 

classification (comparing these two editions) is the sepa- 

ration of Cannabinacez from Urticacez. Thenumber of 
pend orders is See rue in Hookers “ Student's 

ora, no TEISE e union of Salicacez, Myri- 
cacem, Betulaces, Cupuliferm into the Bises 
eet group ro aoe The location of ingi- 

vi enera been in some cases revised, as 

Mose e Narthecium from Juncaceze (Babington, 4th ed.) 

or Liliaceze (Hooker) to Melanthacez. Referring to some 

of the more difficult genera, in which Prof. Babington i 
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an acknowledged authority, we find the number of ies 
of Rubus increased from 41 to 45, while that of Kosa is 
reduced from 19 to 11, and of Salir from 32 to 29. We 
have never been able to understand on what principle 
Characez find & place in a work gevoted to ^ Flowering 
Plants and F by the latter term Dein apparently 
meant Vascular Cryptogams Prefixed to work isa 
useful Glossary not found in the,earlier editions ; but the 
author has wisely refrained from acceding “to the wishes 
of some young botanists by prefixing a short Introduction 


to Botany.” ith the numerous admirable works now 
at their students ought to have no difficulty in 
making th ves acquainted with the Flora of the 
British Islands. A. W. B. 


ai ne. Past and Future, with General Hinis for 
serving the Heavens. By the Rev. S. J. Johnson, 
M.A, F.R.A.S. Rector of Upton-Helions, Devon. 
(Parker, 1874). 
THIS |jttle book is a combination of two distinct treatises ; 
one a description of past and future ecli ; the other, 
a catalogue of celestial objects falling within the range of 
such small telescopes as amateurs frequently possess, 
Each of these, it seems, was originally of greater bulk, 
and intended for lication, but they have now 
. been condensed into a single small volume. This has the 
merit, not very common in these days, of being more 
than a mere compilation ; the ancient eclipses, including 
those in the “Saxon Chronicle” (of which the author 
tells us no description has hitherto been published), 
having: been approximately computed for the purpose 
from the tables in the * Encyclopedia Britannica ;” and 
the notices of the planets, double stars, &c., being derived 
from actual observation. The book is pleasantly written, 
and without professing to go deeply into the subject, may 
well find readers among those ali feel a general interest 
in astronomy, but have no intention of making it matter 
of serious or accurate study, or of going much beyond 
the lumits of a 2} in. telescope. It would have been im- 
roved Udi departing from its sketchy character) 
y a little more fulness and explicitness of treatment in 
some places ; for instance, in the description of the belts 
and satellites of Jupiter, and where the abbreviated sym- 
bols of the Palermo Catalogue are left unexplained. Some 
misprints, too, have escaped in the revision, The follow- 
ing extract may interest our readers Hor those who 
have very large tel , and who are not disposed to 
take them to oriental climates, it would be useful to have 
records of the number of clear nights in different parts 
of the kingdom. By clear nights, let us understand nights 
cloudless, or nearly so, till 11 P.M., or else clear for a full 
hour or two. Formerly my observations were taken in 
South Lancashire, but since the early part of 1870 in 
Devonshire. In 1859, the number of nights clear, partly 
or throughout, was 60; in 1860, 43; in 1861 and 1862, 
46 each ; in 1863, 47; in 1864, 83; 1n 1865, 82; in 1866, 
77; in 1867, 55; in 1868, 62; in 1869, 58; in 1870, 112; 
in 1871, 98 ; in 1872, 90; in 1873, 82. 


The Huiman Eye. By W. Whalley. (London: J. & A. 
Churchill) 


IN this small work the author tells us that he has incor- 
poiated the substance of a lecture on the subject, together 
with additions in various directions. Hé discusses, in a 
popular manner, the eye in man, and adds many facts 
with regard to its structure in other animals, His remarks 
are mostly anatomical, and we are disappointed to see so 
little notice of many physiological phenomena connected 
with the power of sight, which bring out the beauty of the 
organ of vision in a way which can be understood by the 
most amateur of readers, There is a want of consecutive- 
ness in many of the paragraphs and chapters, though as 
a whole the book is a very reagifble one. Many of the 
instances given are wanting in grasp; for instance it is 


remarked that * In some of the chacune or ‘ Pharaoh's 

’ as the Pe AE call them, in the coatimundi, which 
pene fer iri d les the racoon, and in the mangre, the 
osseous orbital ring is incomplete, and in a group of miror 
quadru entitled the Hyracidz, the malar, or cheek 
bone, constitutes a perfect orbital pd It is well known 
that the orbital ring is complete in the Quadrumana 
and many Ungulata, and that it is absent in most other 
mammals ; why then take the particular examples, which 
are not particularly good ones, and lay ial stress on 
them. The deductions drawn are of a strongly teleological 
bera mle or diadema S dE 
authors of his work for the refutation of one of 
his concluding remarks, namely, that “In reviewing this 

imperfect and disconnected sketch of the structure 
of eyes of the different classes of animals, we cannot 
fail to ise the fact that the human eye far trans- 
cends, both În mechanism and er, that of every other 
animal" We however deduce that the condor can sec 
further, that many animals have an extra eyelid, and 
some bigger eyes than man himself, showing that his 1s 
inferior instead of superior in many respects. 








LETTERS TO THE EDITOR 
DM Editar doer no URINE Jor iil ode rsat 
° 


by Ais correspondents. notice is laken of anonymous | 
CON EI IICATISPT .] 
Early Contributions to Spectrgm Photography and 


Photo-chemistry 


1. My first attempt at photographing the fixed lines of the 
spectrum was made in 18 It was on paper covered with silver 
bromide. As menti in the Philosophical Magnsine, Ma 
dM ene Gra the summer of 1842, uut 
taneously wi . Becquerel, lates, I 
succeeded, and in the follo Mer TE of tho 
photograph to the Pkilosogkical Magasine, which was published 
in May. At that tume I did not know that M. Becquerel was 

imen in the same direction. 
es a, B, y, less refrangible than ihe and 
which M. Lamansky has recently re-detected by fis ald of the 
thermo-multipher, are given in that drawing. These in the 
diffraction spectrum must be bands of very considerable width. 

2. Somehmes a is deprived of fair credit for his labour 
by what may be termed public y. I experienced this in 
the case of the chlorine and h photometer. The prmciple 
of this instrument is, that chlorme and hydrogen obtained in 
equal volumes by the electrolytic decomposition of hydrochlonc 
acid, are made to reunite by exposure to light. I descnbed a 
simple instrument of the kind in the Philosophical Masasine for 
December 1843 It still remains the most senntrve f all photo-o 
meters. Twelve years subsequently, Professors Bunsen and 
Roscoe modified it, and used it in ther photo-chemical i1e- 
searches. In their memoirs, published in Transactions of 
the Royal Socicty, they give credit for the invention to me, 
and remuk that by its use I had ‘‘succeeded in esta 
experimentally some of tbe most important relations of the 
chemical action of light." They did justice in the matter, but 
not so the public. The instrument currently passes as their 
invention, not mine. 

While of photometers there is another to which I 
may allude. It depends on the principle that a solution of ferric 
oxalate is decom with evolution of carbonic acid on eapo- 
sare to light. carbonic acid may be measured or weighed 
by any of the ordinary methods, I described such an iasta- 
ment in the Philosophical Magasine, Sept. 1857. e recently 
M. Marchand has published in his Ammales de Chemie several 
experiments by its use, evidently unaware that 1t had been em- 


ago. 
e photographs of the diffraction 


pu 

in the Pkilasophical Magasime June 1845 and March 1857. Th 
were the first diffraction p I Tien : des 
fore preceded those of M, Mascart by many yearn Of course 
they were not at all comparable with the very fine ones obtained 
recently by my son, Dr. Henry Draper. 


rr "1 From common tem 
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4. In my memoir “ Ori the production of light 
Mag., May 1847), I ed experimentally following 
E “AIL solid substances and’ probably liquids become. incan- 


descent at the same tem 
point at which some substances become 


| of an incandescent solid is continuous ; it 
er bright nor dark fixed lmes. 


- emitted by a solid ere invisible. At that 


riseg. 
(5) ‘Whilst the addition of raya so much the moro refrengible as 
the tem c is "ires fov sa ED CM 
loss 


lished in ‘both American and 
journals, An analysis of it was read in Italian before the 
cade of ‘Sciences at Naples, July 1847, vy M. Melloni, 
which was'also translated into French and English. 

Thirteen years subsequently M. Kirchhoff published his cele- 
brated memoir “On the relations between the coefficients of 
emission and absorption of bodies for light and heat.” A trans- 
lation of this memoir may be found in the PéAslosphical 


In this memoir, under the of mathematical deductions, 
M. Kirchhoff, as his starting-point the condition discovered 


facts. I give 

them as they are succinctly stated: by M. Jemin in his ‘‘ Cours 
de Physique de l'école Pol ? (1869). 

ja i bodia begin to be redhot «t tho sama moment in the 

Po ADE TE cur ea 
to rays near (977 E.) - 
LE: sly end guide ts devcad of F feed iine 
(4 sThe ace fes cite uy BALE Dodies Gove to these 
are added successively and continnally other rays, increasing ia 


relrangbilty aa the temperstur rs 
In his celebrated memotr, and in subsequent M decent on 
the history of spectrum analysis M. Kirchho NE 
dra attention to the coincidences I am here pointing ou 

in & foot-note to his memotr he makes in a i 
Sinica ie sete Bat from this no one would infer w 
- were really the facts'of the case, and accordingly in the biblio- 

ical listy subsequently published, in works on 

vus ud ab tore of Pine Roete und Dr Selen. mp 
mer olr is not noticed. 

I earnestly solicit those who take an interest inthe history 
of spectrum analyus to compare my memoir in the Phils. 
ae ann, Kay TUT Win aoas doce onc en n 

off thirteen years su 


7; on me and ab- 
sorbing powers of bodies (Phil. dps 1860) and on the 


history of spectrum saalysis (PhiL r April 1863). 
joan ILLIAM DRAPER 
University, New York, Jay 8 


Sounding and Sensitive Flames “< 


- In NATURE, vol. x. p. 223, Prof. Herschel describes some ex- 
periments recently made at: thè Newcastle Collage ol Bclence, 
whereby sonorous vibrations aro produced in tubes by means of 
heated wire-gauro instead of the ordinary gas flame. Interesting 
as aro these experiments, they are, however, by no means new. 
The influence of heated vwire-gxuro in giving rise to vibrations of 
air within tubes wes, I believe, first published by Prof Rijke of 
. Leyden. To Kænig seam agus for 1565, Rijke's tube is adver- 
tised (No. 47) and the method of described. The 


ordinary fine iron-gaure to the size of a 
Almost any length of tube over one foot 


ms 
obtained. Tus 
that notes of varying, ne c ME rel quill tubing. 


during the last six or seven years, e 


nearly up to 977 F., the rays. 


P. 
to be found in the journal of the Franklin Insutute for April 


18 

QNO TNCS wees 
fue onder e minence of sounds Mewes Eng moving miiror, 
the state of its vibration, thus seen, reveals some 
facts. SE iyl maana R aperla dei corer NOR 
ing the nature of the different vowel sounds, .and further, by the 
broken appearance of the flame one is able to detect sonorous. 
vibrations too faint to be heard and too feeble otherwise to-affect 
the flame, I have givena of the flame seen in & 
moving mirror on the plate appended to an article in the bear 
Science Review for Aprl 1867. The flame that is most suited 
for the vowel experiments happens to be the parent of the family 
of sensitive flames, and 1s described in a little paper of mine in 
the  Phalasephscal Magasine for March 1867. 

W.F. BARRETT 

Science Schools, South eee July 27 


Ald to Private Research—Circulation of Sclentific 
Memoirs 


who are and competent to undertake 

in their ches of science. The great obstacle to their 
attemp it ių in most cases, the cost of the necessary instru- 
ments, EE Ue Me to ES ee APER 
as is work to be suppled the 


cost falls upon one who 
is quite unable to afford 1t. 
for a considerable 


would give similar aid towards 
research, or would allow competent wo 
ments for the fed would enora, Many lumens wild 
which I have alluded 


3 


ance niaga ae ear a ra E MEE E eed oe 
will think that this a is exorbitant, 

I wish to allude to another point, to which attention has 
already been drawn in your columns (NATURE, 
vol viil. pp. 506, 550). A scien man, unless he is fortunate 
enough to be within distance of a large scientific A 
is practically debarred irom reading even the most 


but these only serve to remind him that if he would get 
memoir for himself, he must with it matter 

which is useless to him, bat perhaps of the highest value toa 

worker in another branch. If these memolrs be purchased 


form—or even if collections of papers bearing upon 


Mf has picurel t mie (lat “something. ough to be dons 
amongst ourselves to remedy our on as regards the transac- 
tlons of the learned societies and the scientific periodicals. E 
pete cete fd arr mié wen Fasc idiom d a elg 
a small annual on, should receive in turn the 
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Photographic Irradiation 

As the question of whether radiation is due to the imperfec- 
Hon of the instruments, or to anaction taking place within tho 
thickness of the collodion film, is 2 matter of considerable im- 
portance in all cases in which phot hy is made use of for 
the purposes of accurate measurement, vo ed and some- 
what varied the expenments which have lately been described in 
NATURE, vol. x "pp. 205, 223, by Mr. Ranyard. I therefore laid on 
a uranium dry plate a piece of platinunefoil, and with full aperture 
of lens took, with an exposure of -five minutes, a photo: 


of a piece of cardboard, in which were four parallel slits, 
ung against a background of bright sky. In spite of the long 
the images of the slits are y cut off at the place occu- 


exposure, 

pied by the edge of the platinum foil, though at the same time 
there are very marked traces of the outer hazy irradiati ion anne 
from reflection from the back of the plate. J then took 
the same end under?what seemed to be similar con- 
ditions of illualnation, ‘e. photograph of -the. anne cardboard 
sheet, on an extra-sensitive Liverpool plate, and agam found that 
the images of the slits were sharply cut off This seems to me 
to decisively show that the irradiation cannot be due to a spread- 


ing witlsin the film, caused by the dispersed from the 
high! Illuminated cles in the collodion, as ed by 
"Aikas and I eel inclined to agree with Lord yand 


Mr. Ranyard that ıt must be due to some cause that has its seat 
of action in front of the collodion film. 
Bedford W. C. CROFTS 
Feathering in Flint Weapons 

IT is now some years mnce I first noticed the fact that in a 
number of flint weapon heads in my possession a distinct spiral 
could be traced in the form, this being evidently due in part to 
the direction of the lme of fracture in the fimt, but also in pat 
to an exnggeration of this by the hand of the workman. In the 
last number of the Scientific American is d-picted an arrow-head 
with the edges very distinctly feathered, so that if the weapon 
with which it was armed was propelled with any great rapidity, its 
revolution would be a matter of necessity and would result in & 

steadiness in its line of trajectory. 
After having ascertained that my own weapons were all twisted, 





I examined a number of others with the view of ascertsuning if 


the same spiral existed in them, and in all I found that theie was 
rometimg lke and the mors finish they presented the more 
twisted they were. 

A very simple method enabled me to show the twist well. I 
pressed a flint between two pleces of greased P d then re- 
moved ıt carefully and filled its place with hquid plaster of Paris. 
Cross-sections of this cast in various directions showed the twist to 

ection, and I found that the two of ethe flint were 
twisted ın opposite directions though identical in relation to the 
axis of rotation), and that the curvatures were identical with those 
seen in the iron arrow-heads provided with wings which are used in 
many savage countries to this day, and were till lately, if indeed 
they are not still, made in large quantities in Birmingham. The 
most perfectly twisted stone arrow-head which I have yet seen is 
one made of quarts, where the line of fracture could not help the 
manufacturer in the | and where it must have been the result 
of dehberate workmanship, It was an American weapon. The 
line of fracture of flint always gives a more or less pronounced 
spiral, and this may be one of the many reasons for its having 
heen almost universally selected as the material for arrow-heads 
when it could be got. In fact, it is a difficult thmg to find e fiint 
flake of any suze which has not a very evident spiral form, and I 
have a pho ph in my possession of two “wea which I 
have examined and which are almost identical, one found without 
its shaft near Bridlington, in Yorkshire, and one with its shaft 
found in the hands of a native of New Zealand ; and it would be 
impossible to tell, from the style of manufacture, which weapon 
belonged to which country. It is impossible to regard this as 
mere coincidence, but we must look on it, in each case, as 
an independent discovery of the principle of the rotation of the 
nied projectile. Lawson TAIT 








LOCALISAT#ON OF FUNCTIONS IN THE 
BRAIN 


AT one of the last meetings of the Royal Society, Dr. 
Burdon-Sanderson related the results of experi- 
ments he had recently made with a view to the further 
investigation of the important discovery of Hitzig and 


Fritsch, that there are certain spots on the surface of the 
cerebral hemispheres by the excitation of which the 
muscles of the opposite side of the body can be thrown 
into combined action. 

It is well known that Dr. Ferrier, of King’s College, 
who has studied the topographical distribution and limita- 
tion of these active spots or areas with great minuteness 
on a considerable variety of animals, has founded upon 
his experiments a theory that these spots correspond to 
organs situated at or near the surface of the hemispheres, 
and that it is the function of these organs to originate 
combined voluntary movements, Dr. Ferrier has accor- 
dingly proposed to call them * motor centres." 

As, however, the facts appeared to Dr. Sanderson to 
be quite as consistent with the view previously entertained 
by physiologists that the function of co-ordinating volun- 
tary movements is localised lower down in the cerebro- 
spinal centres, he thought it negessary to ascertain, with 
reference to some of the most characteristic combined 
movements produced by stimulation of the surface of the 
brain, by interrfipted voltaic current (Hitzig and 
Fritsch), or by induced currents (Ferrier), whether the 
very same combinations of movements could not be 
produced after ablation of the grey substance in which 
the “centres” for their production were supposed to be 
contained. If it could be shown that aber complete 
removal of the “ centres,” the effects to the production of 
which they were supposed to be essential could still be 
observed, this would go far to prove that the facts had 
been misinterpreted ; and if it coulfl be further shown, not 
only that the phenomena might present themselves in 
animals deprived of the centres from which they were 
supposed to originate, but that they could be produced 
in such animals by the same methods and under the same 
circumstances as in normal animals, this would go far to 
negative the existence of any organs at the surface of the 
brain to which the term “ motor centre? could with any 
propriety or accuracy be applied. 

In accordance with these considerations, Dr. Sanderson 
planned experiments, in some of which the superficial 
convolutions containing “ centres " were removed, while in 
others the whole of the anterior part of the left hemi- 
sphere as far down as the outer portion of the corpus 
striatum wastaken away with the aid of a sharpened 
spoon. In each case it was found (1) that when alter the 
removal of the cortical grey substance, the cut surface of 
white substance is excited by induced currents, move- 
ments of the opposite side of the body are produced, 
which are of the same character as those which result 
from excitation of the natural surface ; (2) that the excita- 
bility is limited to certain spots, which can be as sharply 
defined as those demonstrable on the natural surface ; 
and (3) that the relative positions of the active spots on 
the cut and natural surfaces respectively correspond 
clasely with each other. z 

unultaneously with the publication of Dr. Sanderson’s 
communication, a paper appeared in Eckhardt's Beitrage, 
in which an account was given of very similar experi- 
ments, of which the results, though incomplete, corre- 
onded, so far as theory went, with those above related. 

e learn also that Prof. Hermann of Zurich has also 
made experiments which have led him to reject in the 
Ea manner the conclusions of Hitzig and 

rits s 


THE FORM OF COMETS* 
II. 


LET us see what ideas, what explanations have been 
suggested by the aspect of these monstrous pheno- 

mena, so evidently subject to the influence of the sun. 
On examining comets, the first idea which is pre- 


* Continned from p. m9 
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sented to the mind is that the head of a comet is the seat 
of an emission of matter which takes place in a direction 
opposite to the sun; it seems as if the comet fused at 
one end, and that the matter thus thrown off is arranged 
into an immense exactly like the smoke which 
escapes from the chimney of a steamer at full speed. 
Let us examine this more closely, and suppose, 
the boat to be motionless, with the smoke ascendin 

vertically in a perfectly calm atmosphere. Each puff o 

. this smoke is sent into the air with a certain speed, and 
the successive sections of the vertical plume thus formed 
will t the positions which these puffs will have 
reached at the same instant, The first emitted will 
be the highest; the latest ones will be lowest ; if then we 
knew the law of the ascending movement of any buff, we 
should thus be able to assign the instant at which each 
section of the vertical plume was shot forth. Meantime, 
should we set the steamar moving in the motionless air, 
the place at which each section is emitted will gradually 
advance ; each of these will ascend almost vertically over 
its place, for the of the horizohtal movement which 
the boat communicates to it will be very rapidly exhausted 
in resisting the motionless air, and at the end of a certain 

- time these puffs will be found dispersed in an inclined 
plume, ting a curvature more or less marked, At 

_ first, this curvature will assume a vertical direction, f.e. 
the direction of emission. 

On the other hand, the successive puffs, in ascending, 
tend to spread out; the earliest and highest must then 
become rarefied and disappear from sight The tail,— 
no, I should say the plume of smoke thus formed, must 
become less and less dense, at the same time becoming 
leas and less distinct and gradually getting obliterated. 

Does it not seem as if here we put our finger upon 
acomplete analogy? The comet proceeds on its way like 
a steamer ; it describes round the sun an orbit elongated 
like the path of a bomb; heated more and more by the solar 
rays, its matter is expanded and escapes re pd like 
that of a rocket. Is it not natural that it should send off 
a plume analogous to that which escapes from the funnel 
of a machine in motion? If we knew the rate of emission 
of each puff of cometary vapour, would we not be able to 
calculate the place which it must occupy in the tail, 
and even the form of the tail itself? Reciprocally, after 
having carefuliy determined the figure of this tail, would 
we not be able to form some estimate of the rate of the 

 nucleal emission of the comet? Such, very nearly, was 
Newton's point of view in ue these nt 
phenomena. The comet of 1680, which appeared in the 
time of Newton, had a tail of 25,000,000 leagues in length ; 
it forcibly impressed this great geometer, and originated 
in his mind views similar to the analogy which we have 
just indicated. 

But analogy is not always a perfectly trustworthy 
guide. Here the differences preponderate consider- 
ably over the likenesses. We have certainly in the 
heavens a heated body which in its progress emits 
vapours like a gigantic steamer; but where is the 
funnel, where is the atmosphere? And, remember, 
the atmosphere here plays an important part, for it 
is its ce which determines the ascent of the 
puffs of smoke. If these ascend, it is from the same 
cause ag balloons, because they are lighter than air. 
Take away the aur, instead of mounting will fall 
Well, in the sky there is no air ; space 1s void of matter 
forming a continuous and ponderous medium, layer on 
layer, until the surface of the sun is reached. oreover, 
Laplace has shown that the power of the sun in attract- 
ing a ponderable fluid will not extend beyond a vay 
narrow limit. As to the ether of the physicist, it need not 
engage our attention for an instant, since, by definition, 

. this hypothetical ether is imponderable. We shall not be 
much astonished that the genius of Newton should have 
been content with a similar analogy, if we only reflect on 


all the difficulties which the doctrine of attraction raised 
in the minds of the eighteenth century, and on the Carte- 
sian prejudices which greeted its first appearance on the 


Continent. What would have hap if, at the first, 
the too absolute terms of this octrine had seemed 
to be contradicted by the phenomena of the figure of 
comets? It was then necessary, at any cost, after having 
Incontestably connected the movement of these bodies 
with the new doctrine, to let it also be seen, even though 
it was by an anal somewhat forced, that their figure 
could be explained in the same manner. 

Now that the doctrine of attraction is established on - 
an immovable foundation, our mind is able to detach itself 
from the purely m ysical part of the original affirma- 
tions, which p it to us as the single force to which 
all celestial phenomena ought to be subordinated. But 
before invoking another force, it is necessary at the very 
outset to draw from attraction all the consequences ap- 
plicable to comets ; and we shall do so by showing that 
the force, which seems constantly to tend to uyite, to 
agglomerate scattered material, is, in reality, also quite 
capable of producing in certain cases the opposite effect, 
viz., of undoing Sane eee oni : 

o proceed in order, let us ask, first, why comets have 
tails while planets have not. Is it because comets ap- 
proach closer to the sun and are thus subjected to a very 
poser heat? Certainly not ; for the planets Venus and 

ercury, especially, are constantly closer to the sun than 
most of the comets at their ihelion, and yet neither 
Venus nor Mercury has the faintest trace of a tail. Must 
we attribute the figure of comets to the parabolic nature 
of their orbits, in virtue of which their distance from the 
sun varies enormously, while the planets remain always 
very nearly at the same distance from the centre of our 
solar system? An illustrious poet, Lamartine, wishing to 
depict a creator of the earth, indifferent to his creature, 
has beautifully said— 

Et d'un pled dédaignenx la lançant dans l'espace, 
Rentra dans son repos. 

If the kick had been stronger, the earth would have 
been sent to describe a cometary orbit round the sun, z.«. 
an elongated ellipse or a parabola, instead of the circle 
which it now describes ; but, for all pw it would not 
have become a comet, it would have no tail Do 
you know what shape would be the result on this suppo- 
sition? The imperceptible solar tides of the ocean would 
be gradually restrained M sy oa as the earth in. 
creased its distance from sun, and soon would dis- 
appear altogether; our atmosphere would be more and 
more condensed into layers always spherical and concentric 
with the earth ; our planet d be lost in the depths of 
infinite space without any other change than a more 
marked contraction due to the predominating cold of 


Are comets, then, formed of matter different from that 
of the planets? No; such an idea cannot be accepted 
now that spectrum analysis has told us of the existence 
of sodium, magnesium, and calcium in the sun, hydrogen 
in the stars, and our ordinary gases even in the most 
distant nebulm. Above all, we find the same elements 
pee to the same mechanical, physical, and chemical 

ws. 

The truth is more simple. If our planets have no tails, 
it is because they have an enormous mass ; if comets 
have tails, itis because their mass is extremely small, and 
because the attraction which.this mass exercises upon 
their materials is not sufficient to hold them back and to 
beige the external forces which tend to decompose 

em. 

Now have we hit upon a notion which I must dwell 
upon all the more that it has not hitherto been sufficiently 
popularised. You have heard of a general law in the 
world of organised and living bei called “the struggle 
for life,” the fight or effort which it is necessary to e 
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in order to live, 7.¢. to resist the external forces which 
tend to death. Those that have in themselves a sufficient 
resisting force are develo and found persistent races ; 
the feeble succumb and disap . The same law reigns 
in the heavens. A body would subsist eternally by virtue 
of its internal forces if it were alone; but every neigh- 
bouring bod} becomes for it a dissolving cause by virtue 
of the attraction which the formfer exercises on the latter. 
The strong resist ; they are the planets: the weak yield 
and end by succumbing ; they are the comets. 

Mechanics will convince us of this. Let us take a 
comet far away from the sun, leaving out of consideration 
at first the very weak attraction to which the former is 
subject ; we can do this, for it 1s then sensibly the same 
for all its parts. Its solid, liquid, or gaseous materials are 
under the influence of their mutual attractions and of the 
feeble heat which they receive from without, freely dis- 
posed in re layers, superposed so as to form ud pue 
spherical like the earth, a globe whose centre will be 
occupRd by the most compact parts and whose surface 
will be formed of the lightest parts. Whether this globe 
be at rest or in motion, if things remain thus, the comet 
will subsist ; you will see its bright nucleus surrounded by 
a less luminous but quite sunny nebulosity, and this same 
form will indicate to you a body in which the forces which 
act on all its parts are directed towards the centre. Such 
is the first form in which we have represented Donati’s 
comet (Fig. 3). 

But if the comet comes nearer to the sun, the solar 
attraction will eee modify this state of things. The 
parts nearest to the sun will be attracted more strongly 
than the centre, and will have a tendency to separate 
from it; the difference of the solar attraction on the 
various parts of the comet will have the effect of elongat- 
ing that body somewhat in the direction of the radius 
vector ; this is a phenomenon quite like that of the tides. 
The second sketch (Fig. 4) of the comet of 1858 offers an 
example of this; but already the eccentricity of the 
nucleus ought to put us on our guard against any 
incompleteness in our present reasoning, founded upon 
the sole consideration of attraction. evertheless, you 
see, the body remains entire ; the solar action being very 
feeble, at that great distance, the attraction of the comet 
on its exterior strata still preponderates, and the resultant 
of these various forces at each point is still firned towards 
the interior; the layers which compose it are everywhere 
convex externally, and do not show any symptoms of 
dissolution. ` 

But bring the comet still nearer to the sun ; the attrac- 
tion of that body will no longer be limited to the produc- 
tion of an elongation; you will see the external layers 
become still more deformed and finally open out so as to 
let matter escape. : 

There exists, for every body placed within the sphere 
of action of our sun, a surface limit beyond which its 
matter may not pass, under pain of escaping to that body 
and falling within the domain of the solar action. This 
surface limit depends on two things—the mass of the 
body and its distance from the sun. For a planet like 
the earth, whose mass is so considerable, this surface 
limit is very distant, and yet, within the still terrestrial 
region of its aatellite, the moon, a child could lift, without 
much difficulty, a body which would ‘weigh for us 36,000 
kilogrammes, so feeble does the attraction of our globe 
become at that distance of 6o terrestrial radii. A little 
beyond the lunar orbit, a body would cease to belong to 
the and would enter the exclusive domain of the 
sun, But fora et, this surface limit is much nearer 
the nucleus, and, moreover, it draws nearer and nearer, in 
proportion as the comet approaches the sun. One of the 
most eminent professors of the high education, M. E. 
Roche, of Montpellier, has submitted this question to 
analysis, leaving aside accessoty circumstances such as 
the rotatory movement of the body under consideration 


and the curvature of its trajectory ; he has thus been 
enabled to discover that the surface which so limits a 
body in the vicinity of the sun presents two singular 
points in the direction of the radius vector, setting out 
from which this surface is widened out into conical net- 
work, in such a manner that the dissolution of a body 
the matter of which reaches or passes ond these 
boundaries, is effected principally in the vicinity of the 
points referred to, flying, so to , into two pi 
thus obeying at once the attraction of the cómet an 
especially the thenceforth preponderating attraction of 
the sun. 

And it ought not to be objected to this that there is no 
reason why the matter of a body should tend thus to be 
separated from its centre and to fill a volume ter and 
greater, so as to’ reach or dine the fatal limit. This 
tendency exists; it proceeds from the increasing heat 
which a body that approaches nearer and nearer to the 
sun eriences, and fiom the progressive expansion 
which thence follows in the matter. Certainly if the earth 
were draun nearer to the sun, the dilatation of its solid 
nucleus would be a small matter, but thenceforth the seas 
would be reduced to vapour and would pass wholly into 
the atmosphere. In-the case of comets, in which the 
matter presents a much less marked degree of aggregation 
—doubtless because its original heat, due to the union of 
the particles which compose it, was not sufficient to 
bring about all the chemical reactions—the solar heat 
produces an expansion comparable to that of gases. 
According to my calculations, this expansion dilates the 
radius of the concentric zones which we can distinguish 
to well in the head of Donati’s comet, at the rate of 19 
metres per second. So long as these zones remain in the 
interior of the surface-limit, they are not dissolved ; but if 
they should happen to go beyond it, their materials go 
off at the bidding of the sur's attraction. 

'Thus all the conditions of instability are found united 
in comets. Their mass is extremely small, and, conse- 

ently, the surface limit is very near the centre of gravity. 

heir distance from the sun diminishes rapidly in the 
descending branch of their trajectory ; consequently this 
surface limit becomes more and more contracted. Finally, 
their enormous volume tends unceasingly to dilate, be- 
cause of the increasing heat of the sun, and to cause the 
cometary matter to shoot out beyond this surface limit. 

What becomes of this matter after it is set free by the 
action of the sun? -Having escaped from that of the 
comet, it will none the less preserve the original speed, f e, 
the speed which the comet itself had at the moment 
of separation; this speed will scarcely be altered by 
the feeble attraction of the cometary nucleus, or by the 
internal movements of which I have spoken, since these 
are measured by a few metres per second, while the gene- 
ral motion, round the sun takes place at the rate of 10, 15, 
2¢ leagues and more per second. The molecules, sepa- 
rated and thenceforward independent, then descnbe 
isolated orbits around the sun, differing very little from 
that of the comet. Those which are found in advance 

o a little faster and take the lead; those which are 
ind remain a little in the rear; so that the aban- 
doned materials are divided along the trajectory of 
the comet in front and in rear of the nucleus. In time 
these materials are separated considerably from,the body 
from which they emanate, and are more and more dis- 
seminated ; but considered at the moment of emission, 
they will form two visible append two sorts of tails 
opposed and stratified on the orbit of the comet. 

We touch .here on the decisive point of our re- 
search. To take the final step it will be sufficient for us 
to consider the two figures 6 and 7. The first represents 
the successive shapes C, C', C^, which a comet must take, 
according to the preceding theory, if there were no other 
force in play than that of attraction. Fig. 7 represents 
the actual fact, f.e, the forms which a comet assumes in 
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ae ee not be able 
to distinguish it. ; no doubt, some peri 

comets, such as those of , Bidla, Encke, bat 
the first has a period of seventy years, so that in g 
i cie ele e ed anon the 
time when comets nged to the domain ef astrology. 


the only one which can be tested in the way we speak 
of, does not follow exactly the laws of gravitation. Ac- 


ons caused by the ets, the 
thme of revolution ought to be constant, w in fact, it 
diminishes regularly during each revolution; the effect 


of years vely by the theory of attraction? We 
aai ape the Gifficuley D an artiice identical with that 
which enabled Newton to account for the tails of comets 


the. of a comet on 
n while the same medium 
le resistance to the planets 


omen to o to 
account of its d 
would oppose only an insen 





Fro. 7.- 
on account of their relatively small volume and their 


mentee! density. It qs remarkable fact that the 
ounded on this impossible hypothesis perfectly 
accounts for the anomaly proved to erat in the orbit-of 
Encke’s comet, viz, its ive acceleration. I feel 
bound.to question this ‘analysis and to show (1) that its 
radically false, since it leads to the ad- 
mission that a material and le medium may 
remain immovable around the sun; (2) that the conclu- 
sion of this analysis, so far as it is valid and conformable 
to o simp M prova cta Uie UR CUR: an 
action op to movement of the comet and 
directed along the tangent to its orbit. Various causes, 
moreover, may lead to the same conclusion, and differ 
perspi ge in quantities difficult to ap 

ciate. But we learned from the phenomena of the 
tails, that there also exists an action in the direction of 
the radius vector. The resisting medium of Encke, or 
the immense solar of Newton, bei hysi- 
led, two different 


p 
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REPORT OF PROF. PARKERS HUNTERIAN 
LECTURES “ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULL?* vi e 


JN 2o animal has the study ọf cranial development 

yielded richer results than in the frog. In tadpoles, 
from the time of hatching onwards, such points as the true 
nature of the trabeculæ, and their distinctness from the 
investing mass, the fact that the stapes is a segmented 
portion of the ear. and not the apex of the hyoid 
arch, and the relations of the pterygo-palatine arcade 
have been demonstrated with certainty. Most instruc- 
tive, also, is the way in which the various arches become 
segmented, altered in shape, direction, and relative size, 
and made to subserve the most various functions. 





F .—MHead of Tad —3 lines long, with the facial arches exposed 
nu acl S om ue tan piri 


Besides the adult, nine stages of the frog’s skull were 
described. 

I. (Fig. 17).—-In tadpoles at about the time of hatching 
the whole organism is in a very rudimentary condition. 
The mouth and the gill-slits are closed, the dehiscence of 
the tissue between the facial arches by which they are 
formed not having yet taken place. On the first and 
second branchial arches small pariis, the rudiments of 
1he external , have made their appearance (see Fig. 
17). The little creature, now about a quarter of an inch 
or less in length, is usually found attached to water 
weeds by the horseshoe-shaped sucker beneath its throat, 
which, though serving the same purpose, must on no 





Fic. 18. —Head of Tadpole, 5 lines long (X 61). Or.P. Orbitar process. 


account be confounded with the suctorial mouth of 
the lamprey. The facial arches are in a ectly 
simple and undivided condition, all those ind the 
mouth are curved slightly backwards in the lower half, 
while the trabecule incline forwards and are thus 
made to diverge considerably from the mandibulars, 
although in their upper portion they have almost exactly 
the same inclination as their successors inthe series. The 
investing mass consists of two small patches of nascent 
cartilage, one on each side of the notochord. The audi- 
tory are the only gue aul |which have undergone 
chondrification, and in them the process is quite incom- 
pese 2 large membranous ing still left uncovered 


space 
y ced ane Two pairs of labial es (1) are form 
and probably answer in & eral,way to the first an 
fifth of the series deseri in the (see Fig. 2, 
I, 19. 
Pm * Contimmed from p. 168. 


2. Tadpole about 4 in. lo 
now (four or five days after hatching) become plumose 


. The external gills have 


and the mouth and branchial clefts open freely into the 
pharyngeal cavity. Mes most im t advance isin the 
commencing separation of a small segment (hypo-mandi- 
bular) from the second which in the next stage has 
become Meckels cartilage. The hyoid has also b to 
ieu Don its predecessor in its lower part, and a fourth 
branchial arch has appeared in addition to the three ob- 
servable in the first stage. 
ams (Tadpale about jin. in length, Fig. 18.) The trabe- 
ve now united with the investing mass and with 
each other before and behind the pituitary body, and 
have become almost horizontal ; they likewise in to 
foreshadow some of the chan which afterwards take 
place in them, becomin lender anteriorly, to form the 
cornua trabeculz (H.Tr), and jugt behind the olfactory sac 


Fig 19. 









Za eee 






Fic 19, -Head of Tadpole, x in. long (X 4J). Op. Opercnlar aperture 


being thickened slightly in the future ethmoidal region. 
Meckel's cartilage now forms a true articulation with the 
fixed or suspensorial portion of the arch to which it be- 
longs; slightly above the articulation two processes are 
sent out from the suspensorium ; the outer (Or.P) is the 
orbitar process, while the inner (Pl.Pt), uniting with the 
tra forms a commissural band of cartilage, the 


rudiment of the pterygo-palatine arcade: between these 
two processes, the second and third divisions of the tn- 
(M nerve run. The hyoid arch has assumed a won- 

erfully shark-like character (see Fig. 2), having divided 
into an upper and a lower segment, the former of which 
H.M) has 


(hyo-mandi > | come into close relation 





Fia. so —Skull of Young Frog, with tail Just absorbed (X) 5). 


with the arch, while the latter hangs free, 
forming an open angle with the mandible, and unites with 
its fellow of the opposite side by means of a median basi- 
h The investing mass and ear-capsules are now com- 
iiy cartilaginous. 

4. (Tadpoles rin. long, Fig. 19.) At this stage the 
hind limbs have made their appearance, and the oper- 
cular fold has completely grown over the gill arches on the 
right side, a small slt (Op) still remaining on the left. 
The cranial SEHEN have now assumed somewhat the 
appearance of a skull which however differs most 
markedly from that of the adult frog. The trabecule, by 
complete union in their hinder two-thirds with each other 
and with the investing mass, have formed a solid basis 
cranii; they have also sent up a low wall on either side of 
the brain, thus tending to inclose it, and just in front of 
their union with the palatine have developed a 
prominent transverse ridge (Fig. 19, Eth), the rudiment of 
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the ethmoid, The suspensorium is still greatly inclined 
forwards, so that the te lies immediately under the 
ethmoidal region, -and, consequently, the palato-pterygoid 
and Meckel’s cartilage, though lengthening, are still ex- 
tremely short. The hyo-mandibular has completely 
coalesced with the suspensorium, which is now therefore 
& compound structure, and ts above two ofthe 
three $ mentioned in Ep ri namely ar 
icle (p) and the otic process (0), latter at thi 
Bod belonging oe both arches, the ‘pedicle to 
the man only. The branchial arches have united 
with one another above and below to form a' perfect 
branchial basket The stapes (St) is now completely cut 
out ‘of the wall of the ear sac, and the first ossification has 
made its appearance on the base of the skull, in the posi- 
tion of the -sphenoid. 

5. In tadpoles m which the legs have increased greatly 
in size and the tail has begun to shrink, a marked 
advance has taken place in the prope of the jaws to 
the rest of the skull; the mandibular pier,has moved 
downwards and backwards so as to lie at an angle of 45° 
with tbe skull-flow, and the o-pterygoid and lower 
jaw are correspondingly ened. (Fig. 20 shows the 
e orbitar process is greatly 
decreased in size and lies tighe: up on the suspensorium, 
and the ethmoidal sent out a vertical keel- 
like plate (the septum nasi) between the o Sacs. 

6. The tadpole has now moulted its larva] skin, so as 
to expose the fore-limBs, and the tail is reduced to half its 
original size. The walls of the binen, commenced in 
the fourth stage, are now complete, and by theirunion above 
have formed a roof, interrupted only by their membranous 
fontanelles, which are persistent in the adult, one in the 


frontal, and a symmetrical pair of smaller ones in the 
parietal region. The septum nasi is complete, and two 

* . wing-like processes growing from it have in the nasal 
- capsules by bx ma floor formed by the-greatly 
ded hypo- culars. The hyoidean portion of the 


otic process (Fig. 19, o) has now freed itself from its 
connections, and appears as a pem us nodule of carti- 
lage, the go-hyal (Fig. 20, Ph. Hy), or detached 
apex of the ; at the same time the remainder of the 
coalesced portion (Figs 18 and 20, H.M) begins to show 
signs of a arto on more from its union with the 
mandibular pier. esides the para-sphenoid, the parietal, 
frontal, Tinssl, pre-maxillary, maxillary, squamosal, articu- 
lar, and dentary ossifications have appeared. 

7 (Fig. 20). Tbe skull of young frogs in which the tail 
has just disappeared differs from that described in the 
last stage, chiefly by the extension of the centres of ossi- 
fication already mentioned, and the appearance in addi- 
tion of the exoccipital, prootic, pterygoid, quadrato-jugal, 
and septo-maxillary. e free portion of the hyoid (St. 
Hy) has assumed the slender proportions which charac- 
terise it in the adult, and it is united by fibreto the upper 
part of the arch (H.M), which, although still fused with 
the suspensorium, is marked off from the latter by a 


distinct depression, and shows unequi signs of com- 
mencing separation. 4 
8. A most important metamorphosis has taken place in 


this stage, which includes young frogs just commencing 
their first summer. The pharyrgohyal or nodule of 

i separated from ‘its in the sixth stage (see 
Fig. 20, arth has now come into close contact with 
the stapes, ough it does not actually articulate with it 
until the succeeding stage; this freed apex of the hyoid 
arch thus becomes the inter-stapedial piece (Fig. 16 
p. 168, ist) of the ossicula auditus, the representation o 
the os iculare of mammals. At the same time the 
next segment of the same arch (Fig. 20, H.M) has become 


' completely separated from its connection with the sus- 


pensorium, and has taken on the form of the other three 
elements of the chain of ear-bones, the medio-, supra-, 
and extra-stapedials (Fig. 16, mst, sst, est), which 





together are the homologue of the mammalian tncws. 
The malleus, although having its functional analogue in 
the extra-stapedial (the end of the chain fitting into the 
drum-membrane) is representéd morpho ically by the 


frog’s suspensorial being, as will be shown ina 
fue paper, the proxi end of the mandibular arch. 
9. The embryonic characters are now (frst autumn) 


fast disap ing. e' suspensorium is at right angles 
with the long axis of the skull, or almost exact half-way 
between the positions it occupies in the seventh 

(Fig. 20), and 1n the adult (Fig. 14, p. 168). The ossic 
auditus have come into union with the stz and the 
stylo-hyal instead of being attached (as in Fig. 20) to the 
suspensorium, has grown s to its adult position, 
where, however, it 1s united only by fibrous tissue, The 
parietals and frontals are still te, and the maxilla has 
not extended backwards to the quadrato-jugal, cae 
the fibrous space between them is now quite small, The 
girdle-bone (Fig. 19,,G) is singularly behindhand in its 
ossification ; even at this stage it is represented enly by 
a slender plate of bone immediately anterior to the 
frontals. Ata further stage endosteal ossification sets up 
in the cartilage on either side of this reyion, so that the 
girdle-bone is formed by the coalescence of three separate 
centres,* 





THE STRICKLAND CURATORSHIP IN THE 
UNIVERSITY OF CAMBRIDGE 


HE Vice-Chancellor of the University of Cambridge 

has approved the nomination, by Miss Frances Strick- 
land, of Apperley Court, of Mr. Osbert Salvin, F.R.S., to 
the office of "Strickland Curator," lately founded and 
endowed by that lady, and the Museum of that Univer- 
sity will therefore reap the benefit of having attached 
to it one of the best English omnithologists of the day. 
Mr. Salvin, being then a scholar of Trinity Hall, - 


.ated in mathematical honours in 1857, and imm ely 


afterwards proceeded to jain Mr. (now Canon) Tristram 
in the natural history researches he was making in Al- 
geria, the important results of which are known to many 
of our readers. In the following, autumn he sailed for‘ 
Central America, and there be that series of scientific 
observations which has made hin the chief authority on’ 
the zoology ot that part of the world. How many times 
he has since visited it we cannot say, but he only returned 
from his last ition some two months ago, and he has 
besides been the while well occupied. In addition 
to the many papers he has published, mostly on the birds 
of the Neotropical Region, he has, in conjunction with 
Mr. Sclater, brought out an illustrated “Exotic Orni- 
thology,” intended asa el to the celebrated works of 
Daubenton and Temmin and in 1870 was chosen 
editor of the 72s, the leading ornithological periodical 
of the world. 

But our object here is not to sound the praises of Mr. 
Salvin, who, it will be seen from what we have said,does not 
requre them, but to point out the advantages that would ac- 
crue to science if posts for the study and promotion of its 
various other branches, similar to the recent foundation, 
were established in our Universities. We are greatly 
mistaken if the “ Strickland Curatorship" is not the very. 
first step that has been made towards a fulfilment of that - 
idea of the endowment of research which has been often 
urged in these columns, and was especially recommended 
in the late Report of the Royal Commissioners on 
Scientific Instruction and Aid to Science. Admitting 
that the intention of Miss Strickland was mainly to 
secure the proper keeping of her late brother’s ornitho- 
logical collection, which was some years ago given by his 
wilow to the University, what will be the effect of the 
foundation? The merely mechanical part of the curator's 

x tho last , 
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duties is slight. A collection once put in order is easily. 
so retained. Even the cataloguing of it is a task that 
may not be ed to occupy an ornithologist of Mr. 
Salvin’s ability, knowledge, and experience, a very long 
time—though catalogues in these days, to be worth any- 

ing, are more serious affairs than most people w 
fancy. The regulations of the office ibe that its 
incumbent should then turn his attention to the other 
ornithological collections possessed by the University ; 
and, even if the rest be trifling, the Swainson Collection 
may be expected to form a formidable undertaking—to 
say nothing of others that may be acquired from time to 
time. We take it for granted that the University will 
not allow such catalogues to remain in manuscript, but 
igs As and publish them as they are completed. If so, 
it will be promoting the advancement of science in this 
eiection the most efficacious mode possible, 
and yet, be it remembered, not in a way that by any means 
can be termed “educational.” The compilation of these 
catalogges will be a matter of research, and the 
amount of aid they will ish to scientific ornithologists 
cannot be calculated. There can be little doubt that to 
the centre in which such good work is being done, man 
other collections will gravitate, and thus Cambridge w 
be for many years to come a recipient and disseminating 
fotus of Ornithology. 

Now, even the most ardent ornithologist will hardly 
maintain that his favourite study is the most important in 
the wide round of the sciences, or even of those which 
have todo with biology. The moral of the “ Strickland 
Curatorship" is, that similar appointments t to be 
established to do for other sciences what that do for 
Ornithology. And even now we have to mention a curious 
fact which should be an encouragement for future founders 
or foundresses to cast their bread upon the waters : two 
other benefits to this branch of science have unexpectedly 
been the result of Miss Strickland's endowment. The 
naturalist first selected her for the new int- 
ment was the learned Dr. Finsch, who, until the 
last few months, had been purmung his unwearled 
labouis on a scanty and uncertain pittance at Bremen. 
When the good people of that city learned that they were 
likely to lose his services, they bethought them that it was 
expedient to retain him, and to do this they resolved 
upon raising his stipend and making his office in their 
museum permanent. In like manner it happened that 
Miss Strickland's next selection, a onni paruseliet of 
great promise, was induced to stay at Berlin by the crea- 
tion of a post in the museum specially for him. 
Thus the benefactress of Cambridge has the satisfaction 
of knowing that her bounty has been the means of pro- 
viding for two meritorious men, besides accomplishing the 
object she had directly in view. Will no one come for- 
ward to further the good work she has so well begun? 
Now that there is a rumour that one of our greatest living 
naturalists is likel E dp. glittering bait to 


particular 


the other side of the Atlantic, it is in the power of many 
a one to preserve the his services to land by 
founding a Professorship of Biological R in the 


Univermty of John Ray.and Charles Darwin ! 





4 NEW ORDER OF HYDROZOA 


ÓN the southern shores of France, at a slight depth 
below the surface of the sea, there may be found 
attached to stones small patches of one of the horny 
sponges which will probably arrest the attention of the 
xoologist by whaf will appear to him as an unusually 
obvious and well-defined condition of their efferent orifices 
or oscula, 
If one of these patches be transferred to a phial of 
sea-water, the observer.will soon &e astonished by seein 
that from every one of the apparent oscula a beautifi 
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lume of hydroid tentacles will have become denne 
End Me ET E ray beings thar the form has at 
been found which will remove all doubt as to the zoolo- 

ical position of the sponges, and decide in favour of the 
f rdraid affinities recently assigned to them.* 

A more careful examination, however, will show that 
the orifices on the surface have been incorrectly regarded 
as oscula, and that the tentacles form no part of the 
sponge, but proceed from an entirely different organism 
which 1s imbedded in its substance. 

It will be further seen that Hie o ganis ii yuck 
the sponge is thus associated is ed in a congeries 
of chitinous tubes which permeate the sponge-tissue, and 
m O T E Me une E on aa 
it will be still further apparent that this organism, while 
undoubtedly a hydrozoon, and even presenting quite the 
aspect of a hydroid trophosame, is no hydroid at all, 
and cannot indeed be referred to any of the hitherto 
recognised orders of the Hydrozoa, but must take its 
place in an entirely new and as yet undefined order of 
this class, : 

The chitinous tubes and their contents are united by a 
common tubalar plexus which lies towards the base of the 
sponge, and they thus constitute a composite colony of 
100! The tubes, towards their free extremities, where 
they open on the surface of the sponge, become much in- 
creased in width, and here thelr contents become deve- 
pa into a very remarkable body, which has the power 
of extending itself beyond the orifice of the tube, and of 
again withdrawing itself far into the interior exactly like 


the hydranth or polypite of a campanularian hydroid in 
its hydrotheca. en extended, it displays from around 
the margin of a wide terminal orifice its tiful crown 


x Verum ; but when Tua us the rd of 
e cu receptacle, the ten are greatly con- 
tracted and thrown back roe cavity of Tam o Its 
gen appearance, in , is very a cam- 
panularian h th, and a careful examination is needed 
m order to show that it all the essential charac- 
ters, not of a hydranth, but of a medusa. It has a circu- 
lar canal surrounding the terminal orifice and supporting 
the tentacular crown, and it has four ically-dis- 
posed longitudinal canals extending from the circular 
canal backwards in the walls of the body. No manu- 
brium could be detected, though this was carefully sought 
for at the point where it might be expected to be found, 
namely, where the medusiform zooid passes into the 
common ccnosarc which occupies the narrower portion 
of the tube; neither was there any appearance of a 
velum, nor of lithocysts or ocelli ; but these are compara- 
tively unessential modifications. 

The roductive system is probably developed in the 
walls of ihe longitudinal canals, but in none of the speci- 
mens was this part of the organisation suffi- 
clently mature to admit of a satisfactory demonstration. 

For the little animal thus constructed I propose the 
name of Stephanoscyphus mirabilis, Whether it is to be 
regarded as parasitically connected with ths or 
whether the two are only accidentally associated, it is at 
present impossible to say, At all events, in no instance 
did I find the Stephanoscyphus unaccompanied by the 
sponge. 

Stephanoscyphus may then be ed as a compound 
hydrozoon, whose zooids are inclu in cup-like rece 
tacles resembling the hydrothece of the calyptoblastic 
M but these rooids, instead of being constructed 
ike the hydranths of a hydroid, are formed on the plan of 
a medusa, It has plainly very decided affinities with the 
Hydroida, but is nevertheless removed from these by a 
distance at least as great as that which se es from 
them the Siphonophora. It thus becomes the type of a 
new hydrozoal order, for which I propose the name of 
'THECOMEDUSE. EO. J. ALLMAN 


* Soc Hacckel’s “ Kalk.chwanmo," 
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| A ANOTHER NEW COMET. 
“THE following letter from Mr. J. R. Hind, dated Mr. 
4 Bishop’s Observatory, Twickenham, July 27, appeared 


“M. ee Director of the Observatory at Mar- 
seilles, notified to us by telegram yesrerGay toe dara 
of a comet on the previous night by M. Borrelly, a col- 
league of M. Coggia (to whom is due the first detection of 
the bright comet which we have just lost), at that Obser- 
vatory. The position at 2 A.M. on the 26th inst. appears 
to have been close to the star Theta, in the jon 
Draco, in right ascension 238 deg. 4 min., and polar dis- 
tance 30 deg. 28 min. Tie come ia prey Prenat 
motion towards the west. . Clouds have prevented any 
observation at Twickenham during the past night. 

* A communication from Berlin this morning mentions 
nae what I should yet have from my 
own cal ions relating to the orbit—that Dr. Tietjen, of 


~. the Imperial Observatory, has found indications of a 


sensible deviation from lic rAotion in the recent 
bright comet between April 19 and July 14. The curve is 
elliptical, but the inferred period of revolution is of such 
length as to be open at present to uncertainty, which can 
only be removed by observations in the other hemisphere: 
The semi-axis major is found to be rather more than 4 
times the earth's mean distance from the sun, and the 
corresponding length of revolution is nearly 9,000 years. 
“The tail of the late comet increased very quickly and 


` considerably in length,'as frequently happens soon after 


perihelion passage. Assuming it to have proceeded from 
the nucleus very nearly in the direction opposite to that 
of the its actpal length had increased from 4,000,000 
miles on July 3 to 16,000 on the 13th, and on the 19th, 


^ the last night it was visible in this hemisp to some- 


thing over 25 miles. The increase o t 


~ length in this inteival was from 4 deg. to 435] deg. 








NOTES 

Tux Priestley Centenary is to be celebrated, not only at 
Birmingham, as we have before announced, but at Leeds, 
by two meetings to be held in the hall of the Philosophical 
Society. The chair will be occupied at the two meetings by 
Dr. Clifford Allbutt and Mr. Sykes Ward, F.C.S., and addresses 
“are to be given by the Rev. J. C. Odgers, who is to read a paper 
On the personal history of Priestley; Mr. T. Fairley, F.C.S., On 
the phlogiston theory; and Mr. S. Jefferson, F.C.S., On the 
discovery of oxygen.” 

Dr. ACLAND, Regius Professor of Medicine in the University 
of Oxford, has been appointed president of the Medical Council, 
in succession to Dr. Paget, of Cambridge. We believe the 
appointment is a frve-yearly one. . 

Ata general meeting of the Council of the Yorkshire College 
of Science, held last Friday, Dr. T. E. Thorpe was elected Pro- 
fessor of Chemistry. Dr. Thorpe has for the last four years had 
the direction of large classes in theoretical and practical 
chemistry at the Andersénian University, Glasgow. He is the 
author of “A Manual of Inorganic Chemistry” and “A Text 
Book of Quantitative Chemical Analysis,” and has made many 
original contributions to chemical literature. 

Tur death is announced of Father Paul Rose, the colleague 
of Father Secchi at the Roman Observatory. ` 


THE Select Committee of the Legislattve Assembly of New 
South Wales, which was appointed to inquire into the manage- 
ment of the Sydney Museum, has furnished its report, in which 
the appointment of a Curator, with complete charge of the pro~ 
perty of the Museum, subject to the Minister of Public Instruc- 
tion, is proposed ; at the same time an extension of the building 
at present holding the collection is suggested. 
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Mr. C. A. BOWDLER’S apparatus for steering balloons was 
tested on Saturday last at Woolwich, in the presence of several 
officers of the scientific branches of the army. The balloon to 
which the apperatus was attached wgs the new large one, 8o ft 
high, belonging to Mr. C8xwell, which was considered by'Mr. 
Bowdler too large for the size of his machine. His apparatus is 
very simple, consisting of fans like the screw propeller of a ship, 
3 ft in diameter, and making 12 or 14 revolutions per second, 
worked by hand. When the balloon was exactly balanced the 
vertical fan caused it to rise and fall, but the horizontal fan was 
found to have no effect whatever in guiding the direction. 


THE French National Assembly has adopted the proposal to 
award to M, Pasteur a pension of 12,000 francs, one half of 
which reverts to his wife should she survive him. 

We view with great pleasure the advance of the Birk- 
beck Institution within the last few years in its scientific 
department. Quite recently a scientific society has been es- 
tablished in connection therewith, the object of whieh is to 
inculcate and develop a taste for scientific pursuits among its 
members, by the reading of original papers upon scientific sub- 
jects and by debates, and pecticularly for the encouragement of 
the application of scientific principles to the arts and manufac- 
tures, In bnmediate connection with this soclety we find a 
Naturalists’ Field Club, the ‘atm of which is to organise excur- 
slons to the various districts possessing scientific interest, for the 
purpose of studying practically and under the direction of prac- 
tical men, those sciences, such as geology, mineralogy, botany, 
&c., & real and sound knowledge of which can only be obtained 
by the actnel study of Nature. We wish this new tmdertaking 
all possible success. As a proof of the high character of the 
work performed by this institution and -the excellence of the in- 
struction provided, we need only call attention to the fact that 
this year its students have been awarded opo half of tho total 
number of prizes offered for public competition by the Society of 
Arts at its annual examinations, 

-THE Royal Academy of Belgium proposes the following sub- 
jects for ‘prizes to be awarded in 1875:—1. To examine and 
discuss, on the basis of new experiments, the perturbing causes 





which influence the determination of the electro-motive force ` 


and the interlog resistance of an element of the electric pile; to 
find out the number of these two quantities for some of the prin- 
cipal piles, 2, To give an exposition of the knowledge attained 
on the relations of heat to the development of phanerogamous 
plants, particularly in reference to the periodic phenomena of 
vegetation ; and, in this connection, to discuss the value of the 
dynamical influence of solar heat on the evolution of plants 
3. To make new researches on the embryonic development 
of the ` ZWsicata, 4. To make new researches to establish the 
compoaiton and mutual relations of albumenold substances. 
5. To descatbe the coal-system ef the basin ot Lidge. A gold 
medal of the value of 1,000 francs is the prize in subjects 4 and 
5 : one of 600 francs for subjects 1,2, and 3. The memoirs ought 
to reach the Secretary of the Academy before August 1, 1875. 
They must be written elther in Latin, French, or Flemish. 
Tux destruction of vineyards by Pkyexrers, which has lately 
po much engaged the attention of entomologists and botanists, was 
recently the subject of a bill in the French Assembly. Many 
prefects, on the plea of public welfare, have issued orders for the 
uprooting and burning of diseased plants, and opposing the in- 
troducilon of foreign stocks ; bat to make this desperate course 
effectual, a special law putting the PAywlexera on a level with the 
Tinderpest is necessary. M. Destregux hasesubmitted a bill to 
make this posible, and the Academy of Sciences gives it its 
support. Notwithstanding the investigations that have made, 
no reliable specific against Pyllaxera seems to have been yet 
discovered, Tho bill before the Assembly is received as 
** urgent," 


Fuly 30, 1874] 


NATURE 


253 





Mx. NEwnIGGING, in his ** Handbook for Gas Engineers and 
Managers,” London, 1870, p. 159, glves a “ Chronology of Gas 
Lighting." By this euthor's statement the first public exhibition 
of gas 1n London was in 1807, by Mr. Winsor, who lighted Pall 
Mall at that time. But Prof. B. Silliman, writing to the Ameritas 
Gas Light Fournal, gives an extract from the elder Prof. Silli- 
man’s “Journal of Travels in England, Holland, and Scotland,” 
containing a description of a public exhibition of illuminating gas 
fiom coal in July 1805, by “an mgenious apothecary ” in Picca- 
dilly, near Albany House. ‘‘ The inflammable gus," the journal 
states, ‘is extricated simply by heating common fossil coal in a 
furnace, with a proper apparatus to prevent the escape of the 
gas, and to conduct it into a lerge vessel of water, which con- 
denses the bituminous matter resembling tar, and several other 
products of the distillation that are foreign to the principal object. 
The gas, being thus washed and purified, is allowed to ascend 
through a main tube, and is then distributed by means of other 


tubes concealed in the structme of the room, and_branching off 


in ever desiied direction, till, at last, they communicate with 
sconces along the walls, and with chandeliers depending from 
the roof, in such a manner that the gas imues in streams from 
Orifices situated where the candles are commonly placed. Then 
it is set on fire, and forms very beantiful jets of flame, of great 
briliancy ; and from their being numerous, long, and pointed, 
and waving with every breath of air, they have an effect almost 
Magical, and seem as if endowed with a kind of animation. 
The gos is sometimes made to escape in revolving jets, when it 
forms circles of flame—and, in short, there is no end to the 
variety of forms which ingenuity and fancy may give to this 
brilliant invention. The expense of the apparatus, and its la- 
bility to accidents, forms an obstacle of magnitude, and, on the 
whole, it is probable it will not be generally adopted.” This is 
curious reading in 1874! Mr, Murdock had employed gas 
illumination in 1792, and gas was used in Paris in 1802. But 
London was in the dark until 1805. 


Dr. MILLICHAMP, of Bluffton, South Carolina, has been 
prosecuting researches on the p.tchers of Savracenia vartolaris 
and the way in which insects are caught in them. The species 
abounds in this district, and even early in May many pitchers 
were developed. He has confirmed the presence of the sugary 
secretion within the rim. He finds that it bede*fs the throat all 
the way round the rim, and extends downwards fiom im. to 
in, Dr. Mellichamp also finds—ond this is*his most curious 
discovery—that this sweet secretion is continued eaternally in a 
line along the edge of the wing of the pitchers down to the 
petiole or to the ground, formmg a honeyed tral or pathway up 
which some insects, and especially ants, travel to the more 
copious feeding ground above, whence they are precipitated into 
the well beneath. Ants are largely accumulated in these 
pitchers, As to the supposed intoxicating qualities of this secre- 
tlon, Dr. Mellichamp was unable to find any evidence of it. On 
cutting off the summit of the pitchers and exposing them fieely 
to flies m his house, he found that the insects which came to 
them, and fed upon the sweet matter with avidity, flew away 
after sipping their fill, to all appeaiance unhanned. On the 
other hand, he thinks that the watery liquid in which the insects 
are drowned and macerated possesses ansesthetic properties ; that 
house-fliez, after brief immersion m it, and when permitted to 
walk about in a thin layer of it, ‘‘ were invariably killed—as at 
first supposed—or at any rate stupefied or paralysed in from half 
a minute to three or five minutes,” but most of them would 
revive very gradually in the course of an hour or so. 


IT is probable that a scheme for the establishment of another 
Medical School at Dacca, on the same footing as those of 
Calcutta and Patuo, will shortly be sanctioned by Government, 


THE success which has attended tho ostrich-breeding farms in 


Sonth Africa has induced some French gentlemen to endeavour 
to imitate the system in Algeria, and African birds have also 
been sent to La Plata and other counties in South Amenca, 
where it is hoped they may take the place of the native birds, 
which are inferior in quality to the African ostrich. Generally 
speaking, the system on which ostrich farms nre conducted is as 
follows. The birds kept for breeding puiposes, about three 
years old, are placed in separate paddocks, in pairs, and their 
eggs mc either hatched in the natural way or placed in incu- 
bators prepared for the purpose. By this means a larger propor- 
tlon of eggs is hatched. The young birds are fed on grass, 
lucerne, and other vegetable matters, and are sheltered at night. 
Each pair of birds will ‘produce about twenty chickens, which 
may be plucked when they are about eighteen months old, before 
which time the feathers are not of much value. The pnce of 
good ostrich feathers, wholesale, 1s about 40/. per pound weight. 
If the birds are well kept, and have plenty of exercise and food, 
therr feathers are of good quality ; but the plumage of wild buds 
is considered superior to that of inferior tame ones. The value 
of each year’s plucking from the young birds is about 7/, and of 
the birds themselves at six months old is 30. to 35/. The breed- 
ing birds are worth 1257. per pair, 


THE new screw steamship Durham sailed from Plymouth on 
Sunday, bound for Melbourne, bavmng on board several mem. 
bers of the Imperial German Astronomical Expedition They 
cury with them a large,number of igstruments with which to 
observe from Port Ross, one of the Auckland Islands, the coming 
transit cf Venus. 


WE have received, reprinted from the excellent Indian ornitho- 
logical journal Stray Feathers, & copy of a lengthy paper by 
Mr. V. Ball, on the Avifauna of the Chota Nagpur division of 
Bengal, which, besides giving an account of the birds found in the 
district, contams an instinctive description of its geology, flora, 
and mammalian fauna , the author laying great stress, as is but 
too seldom done, on the interdependence between these mutually 
related phenomena. 


THE tenacity of life of popular errors is well exhibited in 
the following extract from the Calferman Horticulturist :— 
** The influence of forests in drawing moisture from the heavens 
may be seen from the experience of San Diego, California, 
Previous to 1863 there was yearly à 1ainy season, which made 
the soil nourishing and productive. In 18632 destructive fire 
swept over the greater part of the country, destroying the forest 
and blackening the hills. Since then there has been no rainy 
season at San Diego." When will public writers leam that 
forests influence the climate by drawing water, not from the air, 
but from the soil? 


An addition is in preparation to the Colonial Floras published 
under the authority of our Colonial Government, in the form of 
a “Flora of Mauritius.” Tt will be edited by Mr. J. G. Baker, 
assistant-curator to the Kew Herbarium, ' 


ProF. SCHIMPER, of Strassburg, in a paper rend before the 
Botanical Congress at Florence, claims to have discovered a 
fossil plent in ''protogine," a rock hitherto considered of 
igneous origin, which occurs in the form of erratic bloeks on the 
sides of Mont Blanc and in the plains of Piedmont. The 
specimen, which was collected by M. Sismonda, and is pre- 
served in the Museum of the Turin University, has been identified 
by Prof. Schimper as Axninlaria sphenophwlodes, a plant, per- 
haps aquatic, widely distributed .in the coal-strata of Mont 
Blane, 

A DRAWING-ROOM meeting in ald of the Palestine Explore- 
tion Fund was held on the 24th inst. at the residence of the 
Duke of Westminster, Grosvenor House. Capt. Warren, before 





- g, Pall Mall East. 


` Nares, speaking of the temperature of the ocean, especially 
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giving an account of his experiences, made an appeal to the 
meeting for increased support to carry on the work of explora- 
tion, which was at present flagging for want of funds. He urged 
the subscribers to the Fund. to complete the work of surveying 
the country as soon as possible, as the land, being so fertile, was 
constantly being taken by tho Greeks and other foreign clú- 
vators of the spil for farming purposes. As a consequence, the 
old names of the towns and villages were fast disappearing, and 
the whole country was assuming a different aspect. This mest- 
ing was the first of a series that is to be held, information as to 
which can be obtained of the secretary at the office of the Fund, 


_ ACCORDING -to the (State geologist of Minnesota, the creta- 
ceous lignite beds of Minnesota Valley are likely to afford valu- 
able coal mines. d : 


. TM the report to the Admiralty of Capt. G. S. Nares, of 
ELMS. Challenger, dated Melbourne, March 25, 1874, Capt. 
pear the pack edge “of the ice, says:—'' At a short distance 


from the ‘pack, the surface water rose to 32°, but at a depth of 
40 fathoms we always found the temperature to be 29°; this 


‘eontinued to 300 fathoms, the depth in which most of the ice- 


bergs float, after which there is a stratum of slightly warmer 
water of 33° or 349... As the thermometers bad to pass through 
these two belts of water before reaching the bottom, the indices 
registered those temperatures, and it was impossible to obtain 
the exact temperature of the bottom whilst near the ice, but the 
observations made in lower latitudes show that it is about 31°. 
More exact results could not have been obtained even had Mr. 
Siemens’ apparatus been on board.” It seems to us that the 
difficulty mentioned is one which would certainly have been sur- 
mounted by Messrs. Negrettl and Zamben’s new recording ther. 
mometers, a description of which appeared in NATURE, val. ix, 
p. 387; this being exactly one of the cases to which this instru- 
ment is peculiarly adapted. "We believe the inventors and 
makers have. greatly improved thelr thermometer since our 
description appeared, and no doubt means will be taken by the 
Admiralty to transmit one to the Challenger. 


Mz. PILLISCHER, optician and 'sclentific instrument maker, of 


New Bond Street, W., has been decorated by the Emperor of, 


‘Austria with the golden Cross and Crown of Merit, as are cogni- 
ton of his Majesty's approval of the superior quality and 
precision of his scientific Instruments shown at the late Vienna 
Exhibition. 


Tre following is a list of candidates successful in the compe- 
tition for the Whitworth Scholarships (Science and Art Depart- 
ment), 1874 :—Williem Martin, metal turner, Wolverton ; 

Birkenhead ; William 
Frederick Stubbs, engineers 
draughtzmasn's appren- 


Vipan; a Rose-crested `Cockatoo (Cacatwa moluccensis) from 
the Moluccas, presented by Mr. John Elms ; three Giey-breasted 
Parakeets (Zelerkyneus sromachus) from Monte Video,- pre- 
sented by Mr. C. Purnchard ; a King Vulture (Gysarckus papa) 
from Tropical America ; a Red-backed Burzard (utes erythro- 
uetus) from South America, purchased ; a Philantombe Antelope 






ON SPECTRUM PHOTOGRAPHY * 


photography, - 

centre of New York, and I suppose New York is as bad as London 
for tarnishing everything that the smoke and atmosphere can 
at ; and he came to the conclusion that he must abstain from ` 
; means over 12 iù T— 
which should gire him as perfect an image in New York 
with 15 in. of glass, as a perfect reflector of 15 in. aperture - 
would glve him as far away from a city as you please. Mr. 

.Ruth who never minces matt i 


scope, 

about the matter, and he came to the conclusion thai in any 
for the chemical mys, 

the use of the 


invaluable. He therefore 
had i e minn in order to tieke a large teie 
scope, we havo just as distinct an 

the alll of those who Eat 


to any or astronomer &mongst us, upon 
various collodion &nd. upon the best ent 
of lenses for photographing the spectrum. Mr. Rutherfurd 
found that some collodions which he got were so local in 
their action as to be almost useless lor that reason, and 
that others were so general in their ection that they were 
also almost useless for the exactly to ran L mi 
now throw on the screen the line and Dei in the 
green, or rather the Hnes approaching to near F ; 
with onlldloes suchas one geoeraliy gets, that 
is to say, odios niot absolutely but free fram both 
the extremes referred to by Mr. we want someching 
like five seconds for the part near the line G. Well, when you 

the spectrum in the less refrangible direc- 


a little way slong 
Hon, you hare to put minutes for seconds—in other words, the 


zi 
i 


iban ographic 

on to phot spectroscopy, 4 

his pliotogiaph of the solar as admirable and 
as is the photograph of the moon 
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used, and, more than this, prisms of glass. You will, 

quite nde hat tio photograph extenda only A very ttle d 
tance the lines H. But was not with this, 
and in the person of Dr. Draper, the son of the Professor Draper 
whose name is so honourably associate] with the commencement 


I have already referred to the extreme duds 
hy ın astronomy, and the point that I wish to to-nig. 
kic what 1 have sisted ing all the work which has been 


done up to the present time, is "That what photography has 
been in the past to astronomy—what it will be in the future no 
one can say— such can photography, and such must photography, 
be to chemists and physicists. Of course, in the way of photo- 
graphic appli 


dn Sree poit a clear 
you TE ought to be able E 
7 as wS tact lh in Tadis d 
o will next consider i photography, no 
bat to the physics of the sun. 
What is the solar spectrum? It is the continuous spectrum -of 
the sun, minus certain portions where the light ft the continuous 
has been absorbed. What have the absorbers? 
e and vapours, speaking, 
limited zone of the sun’s atmosphere, lying 


layer, what will 

if the constitution of the layer changes? Obriousl: 
a change in the solar spech um. Now, recent researches carried 
on by means of photography show us that if you take an pu 
cular the i call , for 


of A in the layer is 
reduced, the absorption of that particular vapour will be reduced ; 
what then will be the result on the photograph of the solar spec- 
trum? Some of the lines will S that this 


particular vapour which we call A, instead of assumed to 
decresse in quantity, increases in quantity, what will hep to 
the solar spectrum? The same researches told us t as 


e breadth of the lines absorbed. 
ppen to the solar spectrum if 


the spectrum taken at some distant 
period we do not yet know—whether three 
i even 


six years, or eleven years ; 
think wkestly that 1f 


EF 


particular metal, or of the increase of any metal, de- 
matter as one line among 10,000, what 
neglects to observe this change? People 
in a research of that kind it is altogethar excus- 
a mistake.” But if you have a series of 
means of a camera on “a retina which 
beautifully put it, and if you 
compare those pictures day by day, and year by yoar, the thing 
is put beyond all question when you get one line disappearing, 


h o. recording by 

his the lines in the spectrum, ho would not be likely to 
oni La line darker than toma he masts but he might easily 
overlook finer lines, Now, it isa fact that m the most careful 


that subsequent 

rang, bak beaut Tee 
y of the sun teaches 

us that it is one of the most likely things in the world that stron- 
trum was not present m such great ity in the ing layer 
i i think 

ph, which I 


or two hundred, or as 
e ahead, and it is jn this posaible continuity of 
spectrum, carted on for ies, that 
I do think we have in photogra ay Dot only a tremendous ally 


exige watts Dut d pait 


Se a is a photogwphin One: I am to 
that caly to-day T hare 2 letter from Dr. Dra s 
me he has at succeeded in getting an 


h of 
füghest importance, because the sca is nothing Bua the, od 
the stars are nothing but distant suns; and as long as we 
merely inyestigate the uos howerei i or admirably we 
do it, and n all the others, it is as if a man who might have 
the whole realm of emere to work at should confine hrmself to 
one and thet book probably not & ; ive of 
the literature of the country he was oa 

So much for the 


OD a sun, or & star, or a comet, 
c chemical and physical consi ions into play ; 
and it willjbe a regrettable circumstance if 


if chemists, for instance, will sim ask themsel hich 
substances have their In ol ate eee 
l think, before they havo thought that problem ont—that 


out of 
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- - verdict of Wollaston, andit was the ict of Becquerel and 
Draper, as I have shown youto-night with regard to pisto: 


You have also seen that we can use the 


lines of the spectrum of tron and the lines of the spectrum of the 
sun, You see that in the case of most of the thick lines, get 
a thick line in the solar with tho lines of 
the iron. And, more than this, you see, I hope, all of that 
these lines of iron are of different The reason of Is 







corona as a slit equally well. that I hare been careful to photograph on the the lines due 
. Now if we take a long slit and divide it into as many | to the various strata of iron vapour, from yarest. vapour, 
portions- as we choose, we ses at once the im which is obtained at the outside of the electric to'the densest, 
. that we introduce into spectroscopic p phy. All we which occupies the centre of the core, and you see thè most 
have to do is to divide that alit into as it were, | beautiful as we pass from the outside part’ of the 

by letti a window run down the slit, and when the | trum to inside, This inside part represents the 
window arrived at the second part of the slit, let in | spectrum of the core, and the outside the m lete and almost 


light from a new source, This principle has been 
practically in the following manner :—A rectangular brass plate 
71 mm. | and 35 mm, broad, slides in grooves in front of 
the slit of the spectroscope, and a window 4 mm. hig cat 
pt of this , leaves a portion of the alit of this 1 
A. pin prenses ly inst the face of one of the 
m plates, aod & row of 
! the plate so as to intercept it ih its 
us ment at those points where the pm 
š tance between the notches is precisely th® samo as the height of 
«the o cut in the sliding plate, so that the movement o! this 
- plate from ond notch to another co nds to & distance equal 
- to the height of the exposed part of slit, and the spectra 
j compared are confronted, so to speak, absolutely ; the upper 
Vi edge re specan anni agaian! B duni em 
7 the coincidence, or want of coincidence, between lines in 
the two can thus be determined with the 
T cision. - 


45° and one of 60°;-4ts i telescope is replaced by a 
camera with -a` 3-in. Pa ge enn about 23 in. focal 
length for the use of w i 


With this srrangement—the s being received upon a 
senzitised'] plate—the portion fees the wave-lengths, 3,900 
can be obtained at once in good focus, A ray of 


mono-chromatic spectrum of the vapour w surrounds the 

spark ; thus wo have practically 
reduced the of iron to one line, instead of 
; Tsay 


now see may be anticipated. Not only have we devel in 
the appli uno photography to , a valuable ally to 
Science, as we have in snpplication of photography, tro 
nomy—and you know what has dons, and what it is going 
to do—but we have, I believe, what wo may almost call a new 
chemistry, some day to be revealed to us by means of photo- 


hic records of behaviour of molecules, » Recollect that 
difference between the iron of one line and the iron 


Hiper ene this, why should we 
registering spectra, to the more i 


just between carbon. poles of an electric lamp, while | of light molecules, and read that extraordinary paper of 
a second convex lens -placed between the and the ^s, and will give those who are familiar with the spectro- 
collimator tube, serves to cast an image of sun of | scope, and thoso who are anxious to ote the of 


we - 

sun: the sun's image in sharp focus on 

allowed to imprint its spectrum on the prepared p The 
ray of sunlight is then cut off, the ali late 


the 
ing between an u pole of carbon and a 
of a carbon conta a fragm 
. allowed to fall on the portion of the alit 
x Let me show you some pbotograp 
- Here is a single ph on 
method has enabled us to no less than four 
to- 


the progress ence. 
p J. Norman LoCXKYXR 
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a 
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SCIENTIFIC SERIALS 


THE current number of the Cxarterly Feurnal of Mirescopà 
Scienc: econtaina seror! paperi o: Metai Dr. Foster 

E In which 
he proves that the etymologi puro nonsense, 
i that it covers papilla His 
um must be to mean ¿kat i is msde a papilla. 
Tt is also valueless for other reasons: for if it is defined. as that 
epithelium d from the germinal mesoblast, the epithelium 
the Wolffian ducts, of the ureters, and of Muller's ducts would 


wo have the of cobalt. The window has been ht | nification of the Gastrea theory and the 
xs farther down, and there we have the spectrum of nickel, ao of the of are discussed, as well as the bearing of 
we have, as the work of some eight or nine minntes at the out- the whole on the ry af The author is so prolific in 


. his introduction of new the definitions of of which 
t are to be found in other ibtatons, that a Hasckel Glossary in 
most absolute and complete accuracy and certainty won not pa -out-o to 
1,000 lines. Now a careful- student of those lines, working as on of that 1 I s 
hard as he can, thinks himself very fortunate if he can lay down A 


^  gnxlousto place before-you. «We have here -an absolute com- 
- — parison rendered possible, by means of photography, between the 
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to yellow ; it also acts rapidly and can be kept in a dry form. — 
The Rev. E. O'Meara describes a collection ok Diatomaceae momi 
Spi , inclu many species not enumerated by [| 
Dess the re dope rs Buck describes and figures a 
new Polyzoon belonging 
him C. ra Aystricis, {rom a single sfecimen obtained in the 
expedition of the Forræpine in the Mediterranean. —An article 
from the maim Metical Gase(te, On the ctio of Madura 
foot, is discussed, the’ vegetable of that di 


the Ker ÉJ, Berkeley is pealine d 


strongly sup Dr. V. Carter's observations. —Dr. 
W.C Faelor, of Harvard University, writes On a sexual growth 
us of Pieris cretica, in which he shows that whilst 


in some of the prothalli arch and antheridia were deye- 
loped, others gave rise to young fern-plantlets by a direct bud- 
ding af the cells without'any kenal intervention, The paper is 
illustrated with two plates. —Mr. E. R. Lankester has two 
one on Zorgwatel/a typica, a new type of Infusoria, allı 


This organ 1s thus nothing more than a *' most vi 
beating and stirring up the fluid in the great peri 
. lymph space without propelling it in any particular direction,” 

peperends with some suggestive remarks on the redaction 
of the structure of organs in diminutive elaborate types generally. 


wr Lidkig'’s Annalen der Classis und Pharmacie, —Band 
172, Heft 2.—The following papers are published m this :— 
On the salts of parabanicacid, by N. Menshutkin. The formula 
of the ammonium salt ıs 1303 NH; ; the action of 
water on the salt the ammonium salt of acid 1s pro- 
duced, and by the action of heat alone oxaluramide. The potas- 
sium and ium salts have likewise been examined and two 
silver salts obtained, of which the formule are C4HAgN,O,.H,0 
and C, 303. H40.— The same author contributes a paper en- 
titled, ‘Notice on oxalurate and the determination of 
the alkaline metals in the salts of the acids bel to the uric 
acid group.”— On the oxidation products of colophony and oil of 


turpentine, by Dr. Josef Schreder. By digang colophony with 
dilute sulphuric Isophthalic acid (C, O,) and trimellithic 
acid (C,H,O,) are obtained. Turpentme oil oxidised by dilute 
e con- 

On ae by Dr, J. Skalvert. 
Cinchonidine is mired with car disulphide and bromine 
dro into the miture. A brominated compound of the 
formula C,,H, BrN4O is thus obtained, which on treatment 
with yields the new oxy-base C,,H,4,N,0,. 
Analyses of the sulphate end of the double Pt salt are given.— 
On ferrous anhydrosulphate, by T. Bolas, already noticed in the 
Journal of the Chemical Society.—The following are commu- 
nications from the T laboratory :—(1)On the cyan- and 
car 1 derivatives of phenyl, Oscar bner.—(2) On 
normal phenyl propyl alcohol and allylbenzene, by Leopold 
R .—{3) Researches on the synthesis of gityibeavene 
by Rudolf Fittg.—(4) Researches on the constitution of piperine 
and its decomposition products acid and pipers by 
R. Fittig and, W. H. Mielck. is the fourth notice on the 
subject, and the authors now touch upon the constitnhon of 
piperic acid. By the action of bromine a tetra-brominated acid 
Cu Hj; Br,O, is obtained which by the action of sodium carbonate 
is converted into the dibrominated compound C,,H,Br,O,. This 
last substance boiled with soda solution and precipitated by an 
acid yields a monobrominated body of the formula C,,H,Bi0,. 
The authors next to the consideration of a new 


acid which they have obtained by acting upon mono- 
bromplperonal with bases, and then decomposi the salt 
uced by means of h ic acid. new acid has 


the formula C,,H,,Br,O,, and must be regarded as the substi- 
tution product of thp acad C4,H;,O,. By the action of soda 
on the sodrum salt of the new acid an intermediate compound 
having the formula C,,H,BrO, has been produced. ' Bro- 
mine dropped into a solution of hydropiperic acid in carbon 
disulphide, gives nse to the formation of the compound CH, 
BrO, In the section tle decomposition of hydro- 
piperic acid by means of potassium kh is treated of. 


to the family ZZa/cyorees, named by | 


257 

The chief of the reaction is protocatechnic acid, C, H4O,, 

H40. authors fmelly assign the constitutional formula 
O . 


C,H,—O 

NCH = CH — CH = CH — CO — OH 
to piperic acid.— The part concludes with papers by Peter Greiss 
On the sulphurisetion of sulphurobenzoic acid or diczrboxyl- 
PM and by M. G. Gustavson On tetra-iodide of 

This substance has been obtained by the action of 

aluminic iodide on CCl, according to the equation— 

3CCl, + 2Al,1, = 2AHCI, + 3CI,. 
The substances are made to react in carbon disulphide solutions, 


Gazze/a Chimica Italiana, Fascicolo V., 1874. This pn 
conteins the following papers :—On the extraction of sulphur, 
by F. Sestini.—On the action of sulphur on earthy carbonates, 
particolerly on neutral calcium carbonate, with regard to geology 
and agriculture, by Prof. Egidio Pollacci. This paper was com- 
municated in A to the Reale Istituto Lombardo di Sclenze 
e Lettere. The author's dbject is to prove that a mix- 
ture of sulphur and calcium nate acted upon by water with 
free access of air gives rjse to the formation of calcium sulphate. 
The chemical changes are thus expressed — 

2S +30, 2H,0 52H480, 
2H480, --2CaCO; -aCa50, t 2CO, +2H,0. 
The author is of opinion that the oxidation of the sulphur is 
Iu Arety, by atmospheric oxygen in presence of CaCO, 
and water.—The concl paper is entitled Chemical Research 
on Turkey Red, by Prof. A Romegalli The remainder 
of the part is devoted to abstracts from foreign periodicals. 

ZLattechsift der Oesterrrickiscken perg ds Jur Maüeerworre, 
Joly 1.— number contains an article by Dr. J. Hann On 
the diminution of atm ic vapour with incresse of elevation. 
Expenment and mathematical theory both deny the existence of 
an independent vapour atmosphere, which according to Dalton's 
law would decrease much less rapidly with elevation than atmo- 
spheric vapour really does. Hence Mr. Strachey (Proceedings 
of the Royal Soclety, March 1861) would not deduct the vapour 
pressure from the height of the barometer to obtem the pressure 
of dry air. From a table showing the actual decrease of vapour 
tension with increase of height, observed in various ascents of 
mountains and in balloons, 1s derrved 2 formula to express this 
decrease. Thus where $ and $, stend for the pressmes at the 
height 4 and at the surface of the earth, & bemg measured in 
units of 1,000 English feet, 

(1) & = po (1—0°075 & + 0°0014644) 
and where ¢ is the bases of natural logarithms, end 4 in units of 
I,000 metres, 


4 Á 

(2) 5 = py 10 6517 t "2830 ] 
If atmospheric o the law of Dalton, its weight over 
any place would four and a half times greater than the real 
weight. Dr. Hann calculates the weight of vapour at 1,962 
metres to be only half, at 6,500 metres one-tenth, of the weight 
at the surface of the earth. With respect to this rapid decrease 
of moisture, Strachey remarked that mountain chains, even of 
moderate altitude, must have great influence upon the hygro- 
metric state of the atmosphere. The above formula can only be 
used safely for calculating the sean pressure of vapour at a given 
height te may be useful for barometric measurements of alti- 
tudes, since it frequently happens that the vapour pressure of 
only one of two stations, of which the difference m height 1s 
required, is known. Observed values, up to 1,884 metres, have 
been actually found to agree well with those calculated by the 
formula. formula may be only another expression for the 
opinion of Strachey, that the mean degree of saturation et dif- 
ferent heights remains nearly uniform, and therefore the vapour 
tension depends merely on decrease of temperature. *But the 
calculation of the mean vapour pressure of one level from that 
of another level with so great accuracy appears not to have been 
hitherto accomplished. 

Annal di Chimica applicata alla Medicina, t. lvi, No. 5.— 
In dietetics there is & by Dr. F. Turbacco On cheese and 
its alimentary use.— ertz furnishes a contribution on 
farinaceous substances as food for children. —In ology there 
is a paper by Dr. L. Ledeganck (translated from Za reste 
Médicale Belge) On the action of parasitic in the pro- 
duction of necrosis. In therapeutics we have the following 
papers :—On the anssthesia produced in man by the injection of 
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solutions of 
of hyposulphites. 
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Royal Society, June 11.—Researches in Spectrum Analysis 
iri. connection with the spectrum of the sun.—No. IV., by J. 


been constructed from photogra taken the method de- 


tables of wave-lengths accompany maps. 
assigned to the new lines must be considered only as approxima- 


Royal Horticultural Society, July 1.—Scientific Committee. 
Dr. Hooker, P.R.S., in the chai. —Dr. Gil 


ings. The 

mycelium of the wluch produced the accumulated 
COP REDI M METTE 
the grass green 

colour which is characteristic y with 
nibogenons nutriment, When this luxuriant was grared 
off, the soul was left relativel in and it was accor- 


or carblage co a secretion from the glands of the 
surface of the leaf, and their secretion becomes feebl acid that 
not so much so as that of Dresera). Their ecratdom. 


sorbed, and cames an e qiias elim 
of the glands, such as been observed m o 


cab seeds are placed near the of a leaf (or when a 
single is placed at one point), the whole (or one 
point) becomes y over in two or 


Dr. Adolph Meyer gave an account of new and hittle-known 


[Fly 30, 1874 
birds of New Guines.—Dr. Exner read a on the em . 
ment of the ice-calorimeter for d 
polar radiation; deæctibing an sppimtis which the intensity 


on the develo: 


ent and mode of lifo of Lepidurus 

e e 

et aad: Pisloachal: era Luo aie 
ephemerides 


Bosc, —M M. 


PARIS 
Academy of Sciences, July 20—M. Bertrand in 
chair. — The following papers were read :—Note on the action of 


two current elements, M, Bertrand, The assertion that two 
elements of the same on attract one another is shown to 
be inexact, even for and does not 

i The author hes solved 


.—Reply to a criticism by 
“í Carboniferous 


known hydrates of sodmm sul 
saturated solujion of the salt deposits it only in the anh 


E. Reboul.—Experiments on the of 
in media from acrial gemaj bra Guida ladle 
ference in the direction of the adventi roots of a cactus, 


at Versailles, by M. Martin de Brettos, —On the com on of 
potasium perfnanganate, by M. E. J. Maumen¢. author 
concludes that the formule of the salt is Mn40,K O.—New 
method of determining metals or oxides, by tho same author. 
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HITZIG v. FERRIER. 

I" a German contemporary, Das Ans/and, for July 6, 

the editor has a note on the comparative value of the 
researches of Drs. Hitzig and Ferrier, in which he ani- 
madverts severely on English journals, specially mentioning 
NATURE, because they have not taken up the subject, 
and shown that all the credit of the discovery of the 
localisation of the cerebral functions is due to Fritsch 
and Hitzig and that Ferrier has only followed up their 
line of investigation without"giving them due credit for 
their work. 

It is evident that the editor of Das Ausland is not 
a constant reader of this journal, for if he were he would 
not hæve stated that we have taken no notice of the 
work of Fritsch and Hitzig. We believe that we were the 
first, or, if not the very first, among the first in this country 
to draw attention to the researches of the able German 
physiologists, when we gave an abstract (NATURE, vol. viii, 
P- 467) of an excellent report by Dr. Neftel in Dr. Brown- 
Séquard's Archives of Scientific and Practical Medicine 
(New York) upon some of the recent researches in 
Neuropathology, including an account ofthe investigations 
of Fritsch and Hitzig, Gudden, Nothnagel, and others 
Our object in publishing that abstract was to enable our 
readers to form their own opinion on the subject. 

The facts, as far as they affect the question at issue, are 
these :—It had until quite recently been thought that the 
cortical substance of the cerebral hemispheres was devoid 
of irritability, being the seat of mental phenomena. Hitxig 
in 1870* found that contraction of the eye-muscles in man 
can be produced by galvanic excitation of the hemispheres, 
This discovery led Hitzig, and with him Fritsch, to com- 
mence a series of investigations on the lower animals, 
with very feeble galvanic currents ; and as the results of 
their experiments they were able to state that the excitation 
of distinct and limited portions of the anterior convex 
portion of the brain produces movements of certain 
groups of muscles on the opposite side of the body, the 
following new facts being established. T 

I. The indication of the points for the irritation o 
almost all the muscles, 

2, The proof that after the irritation with the induced 
current, secondary movements appear. 

3. The proof that epileptiform fits may follow the appli- 
cation of this current. 

4. The [proof that the loss of blood destroys the exci- 
tability of the brain, 

In the * West Riding Lunatic Asylum Medical Reports 
for 1873 ” (vol ii), Dr. Ferrier published a paper con- 
taining the results of experiments on various animnls, in 
which the cerebral surface was excited by the interrupted 
current, This physiologist also localises the seat for the 
stimulation of different sets of muscles, in many cases 
going more into detail than do Fritsch and Hitzig ; the 
method of stimulation which he adopts—the interrupted 
current—being one which the German authors had re- 
jected as unsuitable. 

What Dr. Hitzig complains of is, that in the original 
paper above referred to Dr. Herrier only mentions his 
1 Boo London Motion! Kamt vol iL, p 44t 

VoL, x.—No. 249 


name and that of Fritsch in connection wlth the first of 
the four above-stated propositions, thereby retaining for 
himself the. whole credit for the other three. In a review 
of Hitzig’s recent work, published in the London Medical 
Record, Dr. Ferrier—writing in a spirit which we hardly 
think suitable;to the occasion, and regretting that he has 
not indicated some színor coincidences between his obser- 
vations and those of Fritsch and Hitzig, “on account of 
the construction which Hitxig puts upon'them "—acknow- 
ledges, we are glad to see, that there are several points 
which the two German physiologists recorded, and which 
hehad previously failed to credit them with. Neverthe- 
less, he still seems to fail to realise that his true relation- 
ship to the original discoverers of the method he employs ` 
is that of disciple to master, ifnd not that of an equal, as 
far as the subject itself is concerned. 

To show that tue credit has not been given in 
the right direction, it may be mentioned that in this 
country the localisation of the cerebral functions hag 
thus become associated with the name of Dr. Ferrier, 
so much so that in his recent work on * Mental Physio- 
logy,” Dr. Carpenter, in an appendix, has a chapter 
on the subject, in which the names of Fritsch and of 
Hitzig are not even mentioned, the title being “Dr. 
Ferrier on the Brain.” Now, Dr. Carpenter, in this chap- 
ter, gives a kind of abstract of Dr. Ferriers paper above 
referred to, and it is impossible that an author of so much 
experience could have omitted even the mention of the 
true workers-out of the method and facts he recounts, 
unless these facts and methods had been brought before 
his notice in a manner which does but very insufficient 
justice to their originators, 

The same cause has probably led most Englishmen 
to associate the name of Dr. Ferrier so intimately 
with the doctrine. The question is, Has this author 
given due credit to Hitzig and to Fritsch, whose careful 
series of experiments—called into existence by the logical 
working-out of an opportunity which many less competent 
observers would have let pass unheeded— gives them full 
reason to expect all the honour due to the discoverers of 
the localisation of the cerebral functions ? 

Dr. Ferrier may remark that the work of Fritsch and 
Hitzig was public property for three years before he pub- 
lished his investigations, and that in his paper he assumes 
that the reader was acquainted with the foreign literature 
og the subject. Other physiologists have acted on that 
assumption, and have received credit for a depth of 
thought and power of observation which they have not 
deserved ; and this experlence should make all authors 
more than ordinarily careful, when continuing the inves- 
tigations of other than their own countrymen, to state 
clearly and fully all that has been previously done by 
foreigners in their particular line, . 

Dr. Hitzig seems much aggrieved at the little credit 
given him by Englishmen in comparison with that which 
has been bestowed on Dr. Ferrier ; but he may rest assured 
that all working physiologists fully appreciate the value of 
his methods and his facts, and that their conviction that 
his position is impregnable is the only reason why they 
have not thought it necessary publicly to state in print 
what time will prove to all, namely, that he was the un- 
doubted discoverer of the importunt doctrine with which 
his name is so intimately associated, 


` 
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| A: MARINE AQUARIUM FOR INLAND 
i STUDENTS : 

COMMITTEE of the British Association was last 
- year appointed: to make some inquiries into the 
best mode of preserving delicate marine organisms 
during life, the question being whether the injection 
of a fine stream of air into the tank in which they are 
living would be as efficient as, or better for this purpose 
than, a jet of running water. Dr. Hubrecht, of the 
Hague, has furnished Mr, Ray Lankester with the follow- 
ing account of a contrivance worked with great success 
by Prof. Selenka, who has recently given tp his ĉhair at 
Leyden, on account of malaria, and taken a similar post 
at Erlangen. ° : 

A point of, the greatest importance for those who 
study marine animals and who want £o keep them alive 
far a certain time, is the wey to keep a limited supply 
of sea-water fresh and in good condition so as to sus- 
tain life in the objects of their researches, Even in those 
vast institutions on the coast at Brighton, Naples, &c., 
where the inhabitants of the ocean exhibit their splendours 
to the eyes.of the public, and where there would seem to be 
no difficulty at all in changing and refreshing the sea-water 


“at any given moment, thi@point requires more attention and 


carethan is ordinarily supposed, and the success of an 
aquarium often depends upon the more or less ingenious 
method by which the refreshing of the water. is brought 
about. Especially important is a free access of atmo- 
spheric air, which must enter into solution and sustain the 
respiration of the different inmates. 

To attain this end on a small scale in a laboratory 


situated at a distance from the sea-coast, with glass vessels 
* of various sizes instead of tanks, and a small barrel of 


sea-water, which must suffice for 2 considerable time, the 
following system, adopted by Prof. Selenka, first in Leyden 
and at present in. Erlangen, gives the most t satisfactory 
results. 

A receptacle fi for fresh water of about 2 cubic ft.'or larger 
is placed i in some spare corner, two stories higher than the 


.room in which the aquarium is situated. By means of 


a siphon -reaching to the bottom, the water can be put 
into Communication with a tube leading to the lower 
floor. A tap enables one to regulate the quantity of water 
flowing through the siphon, Immediately behind the 
bend of this and fastened to the side of the receptacle, a 
so-called Bunsen's aspirator effects the distribution of afr- 
bubbles in the water streaming-down. This instrument 
-simply consists of a tube in glass or gutta percha, with an 
opening as large as a pin's head. The water now con- 
tinues its way downward through à series of glass tubes 
of no great width, fastened to nails in the wnlls by 
strings.  . g 

This system of tubes, to be had at a very small cost 
and labour, leads the water into a second receptacle in the 
sàme room with the improvised aquaria, It consists of 
a cylinder in zinc of about three feet by one in diameter 
placed upon a wooden stool; a large tap at the bottom 
permits its being emptied into a pail In the lid three 
small tubes form a communication with the exterior, each 
of them, às well as the whole apparatus, being closed by 
taps as hermetically as possible. One of these is put 
into communication with the above system of tubes which 


descend to the bottom~of the receptacle. The second, 
to which no interior tube is fastened, is in communication 
with a pair of bellows which permit the creation of an 
initial atmospheric pressure in the reservoir. Instead of 


‘the bellows a simple tube, half india-rubber, half glass, 


may do as well, the pressure then being obtained by 
simple blowing ‘with the mouth. The function of the 
above apparatus is clearly that of compressing the atmo- 
spheric air in the zinc receptecle by means of. water de- 
scending from a certain height- This compressed air is 
now used for the refreshing and providing with oxygen 
of the s¢a-water m the different smaller vessels, 

A third tap in the lid of the xinc reservoir per- 
mits the air to escape into a glass bell where a small 
mercury manometer indicates the amount of pressure, a 
detail which may, however, be omitted. In the perforated 
stop of this battle from six to twelve hermefically 
sealed glass tubes—shellac is best for sealing them, 
india-rubber for the stop itself—-are ready to provide the 
different vessels with 2 supply of air. With this view india- 


'| rubber tubes, which can be shut up by glass staves, form 


the continuation of the glass ones, When made ready 
for use, a spring screw applied to this india-rubber tube, 
regulates the quantity of air flowing ont, while a special 
end-piece conducting the air-bubbles into the’ vessel with 
sca-water is pushed into the open end of the tube. 

Those end pieces form an important part of the appa- 
ratus and may give rise to a great economy of the force 
required, when by some well-adapted combination their 
effect is multiplied. 

In order to obtam the greatest advantage from the air- 
bubble which, when the apparatus is put into working 
order, rises through the sea-water in the vessel into which 
one of the tubes is brought, it is desirable’ that it should 
present as large a surface as possible to the water ; making 
the contact more: perfect and the dissolving process 
easier, 

A so-called vulcanised rose, with numerous fine pores, 
is for this pyrpose fixed to the extremity of the tube on 
the bottom of the vessel his may be replaced by a 
simple india-rubber stop which has been applied to the ex- 
tremity of the tube, and into which extremely fine glass 
tubes—easily got by pulling out a thicker one before the 
blowpipe and cutting it to the required lengths—have 
been inserted. Or we may take two flat circular pieces 
of vulcanised india-rubber connected together, and fix 
into the border of the lower one a series of such fine 
glass tubes disposed like the spikes of a wheel, care being 
at the same time taken that the communication be main- 
tained between the hollow part of this indig-rubber disc 
to which the hair tubes correspond and the glass tube 
providing the air, 

.To make the effect in the water still more complete, a 
small water wheel (the paddles of which are made of thin 
half-spheres of glass, the axis of.a vulcanised tube re- 
volving round a glass stave) may be placed above the 
rising stream of air-bubbles, which put the wheel in a slow 
rotation, and cause in this way a constant "movement 
of the particles in the sea-water, a circumstance which 
cannot but be favourable. 

Nearly the whole of the apparatus described above 
may be made at home,eand can fe had at very little 
cost. Vu D MN E E the sca-water in the 
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smaller vessels in a wonderful condition of purity, if care 
be taken to remove dying specimens and ff no feeding be 
going on. Development of eggs and larvze may be studied 
without the necessity of changing the sea-water excepting 
at considerable intervals of time, and marine animals of 
the most varied types can be kept alive very long indeed 
at a very small expenditure. 

If put into practice by any private zoologist or laboratory 
in Britain, the results will most probably be no less grati- 
fying than they have been in the above-named places 
where the system has only as yet been carried out. 

A little more costly but still more efficient is a 
zinc gasometer, which can tontsin about half a million 
cubic centimetres of air, with a diameter of about 60 
centims. This may be placed as it is in Erlangen with- 
out difficulty in the corner of any laboratory. It is wound 
up eveg morning by means of a simple capstan, and the 
pressure is effected by stones put on the top. The quan- 
tity of air escaping can be accurately regulated by her- 
metic taps im the conducting tube. 

The great advantage which it has in common with the 
apparatus described above is that it remains active with- 
out further interference for a space of twenty-four hours. 








FOSTERS “ PHYSIOLOGY” 


Physiology. (Science Primers). By M. Foster, M.A., 
M.D., F.R.S. (Macmillan and Co., 1874.) 
iG is extremely seldom that a fairly informed reader 
can lay down any text-book, after having read it 
from end to end, and feel that it has completely fulfilled 
the purpose for which it was written. Either the method of 
explanation is imperfect and involved, the facts that are 
given being correctly stated, or the language may be 
excellent at the same time that there is a want of 
attention to accuracy. We believe, however, that all 
will agree with us in thinking that in this short “ Science 
Primer” Dr, Michael Foster has succeeded in producing 
an introductory manual which is. perfect in itself, and 
quite a type for future authors of similar productions, 
Many who devote themselves to the higher branches of 
scientific inquiry seem to have an inborn fear of putting 
the arguments and facts of their favourite subject in any 
but the most uninteresting and unintelligible language. 
They write on the assumption that their readers are all 
as well informed, or nearly so, a5 themselves on the litera- 
tureof the science of which they treat ; consequently, to 
the majority their works are of comparatively little value. 
This imperfection is manifest in many text-books, the 
utility of which is thereby reduced below that of many 
otherwise less worthy productions to the commencing 
student. ' i 
In the work before us, however, we think that Dr. 
Foster has succeeded, beyond any author with which we 
are acquainted, in placing himself on a level with his 
intended readers, and in puting the fuudamental prin- 
ciples of physiology before the commencing student in a 
language, and by, means of a consecutive argument, 
which possesses quite sufficient intrinsic attraction to 
tempt anyone with the least predilection in that direction, 
to study, reason out, and attempt to verify his statements. 
Dr. Fosters similes ane pecuhar¥y to the point, and are 
at the same time drawn from such well-known sources, 


that no one will have the least difficulty in perceiving their 
applicability, at the same time that he will be able to 
realise the fuil importance of their bearing. The follow- 
ing is one of the best of these, and will well repay the 
reading :— 

* When you look down upon a great city from a high 
place, as upon London from St. Paul's, you see stretched 
below you a network of streets, the meshes of which are 
filled with blocks of houses. You can watch the crowds 
of men and carts jostling through the streets, but the 
work within the houses is hidden from your view. Yet 
you know that, busy as seems the street, the turmoil and 
press which you see there are but tokens of the real 
business which is being carried on in the house. So it is 
with any piece of the body upon which you look through 
the microscope. You can watch the red blood jostling 
through the network of capillary streets. But each 
mesh bounded by red lines is filled with living flesh, 
is a block of tiny houses, built of muscle, or of skin, or of 
brain, as the case may be, You cannot see much going 
on there, however strong your microscope; yet that is 
where the chief work goes on. In the city the raw 
material is carried through the street to the factory, and 
the manufactured article may be brought out again into 
the street, but the din of the laboifr is within the factory 
gates. In the body the blood within the capillary isa 
stream of raw material about to be made muscle, or bone, 
or brain, and of stuff which, having been muscle, or bone, 
or brain, is no longer of any use, and is on its way to be 
cast out. The actual making of muscle, or of bone, or of 
brain, is carried on, and the work of each is done, outside 
the blood, in the little plots of tissue into which no red 
corpuscle comes.” 

Notwithstanding the simplification of the argument to 
its extreme degree, no attempt is made to arrive at this 
simplification at the expense of truth. We are not in- 
formed, as is often said, that venous blood contains car- 
bonic anhydride dissolved in it, whilst in arterial blood 
this is replaced by oxygen ; but more accurately, though 
less simply, that “both contain, dissolved in them, 
oxygen, nitrogen, and carbonic acid; venous blood con- 
tains less oxygen and more carbonic acid than arterial 
blood." 

Some will think that many of the straightforward facts 
of the circulation should not be studied until they 
can be appreciated, unassisted, in their logical sequence ; 
but we think that the following quotation will give a 
reality to the peregrinations of a blood-corpuscle which 
comes home to even very young minds. “Suppose you were 
a little red corpuscle, all by yourself, in the quite empty 
blood-vessels of & dead body, squeezed in the narrow 
pathway of a capillary, say of the biceps muscle of the 
arm, able to walk about, and anxious to explore the 
country in which you found yourself. There would be 
two ways in which you might go. Let us first imagine 
that you set out in the way which we will call backwards. 
Squeezing your way along the narrow passage of the 
capillary in which you had hardly room to move, you would 
at every few steps pass, on your right hand and on your 
left, the openings into other capillary channels as small 
as the one in which you were. Passing by these you 
would presently find the passage widening, you would 
have more room to move, and the more openings you 
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passed the wider and higher would grow the tunnel in 
which you were groping your way. The walls of the 
tunnel would grow thicker at every step, and their thick- 
ness and stoutness would tell you that you were already 
in an artery, but the inside would be delightfully smooth. 
As you went on you would keep passing the openings 
into similar tunnels, but the further you went on the 
fewer they would be. Sometimes the tunnels into which 
these openings led would be smaller, sometimes bigger, 
sometimes of the same sire as the one in which you were. 
Sometimes one would be so much bigger that it would 
seem absurd to say that it opened Into your tunnel. On 
the contrary, it would appear to you that you were passing 
out of a narrow side passage into a great wide thorough- 
fare. I dare say you woutd notice that every time one 
"passage opened into another the way suddenly grew 
wider, and then kept about the same size until it joinéd 
thenext. Travelling onwards in this way you would, after 
a while, find yourself in a great wide tunnel, so big that 
you, poor little corpuscle, would seem quite lost in it. 
Had you anyone to ask, they would tell you that it was the 
main artery of the arm. Toiling onward through this, and 
passing a few, but, for the most part, large openings, you 
would suddenly tumble into a space so vast that at first 
you would hardly be able to realise that it was the tunnel 
of an artery like those in which you had been journeying. 
This you would learn to be the aorta, the great artery of 
all; and a little further on you would be in the heart.” 

. In conclusion, we are sure that there is no book which 
could be more profitably placed in the hands of the youth 
of both sexes, as a means of intellectual training and 
general culture, than this small work of Dr. Fosters, It 
possesses the advantage of combining precise reasoning 
with information on a subject which is all-important in 
every-day life ; a subject which, if more universally under- 
stood, would lead to the adoption, by all, of means for the 
healthy maintenance of life which are now as systemati- 
cally ignored as they are misunderstood. The reader is 
referred to Prof. Huxley's “ Elementary Physiology ? for 
the discussion of many subjects which the space allowed 
and the age of the pupils make it necessary to omit in the 
work before us. 








OUR BOOK SHELF 
E. dion Gtométrigue des $rojriftés générales des 
ourtes. Par Charles Ruchonnet (de Lausanne). 


Troisième édition, augmentée et en partie refondue, 
(Paris, 1874.) 

Eléments de Calewi oximaG/i. Par Charles Ru- 
chonnet, Seconde édition augmentée, (Paris, 1874.) 
WE have read these works with interest and uad pert of 

surprise , with interest because the subjects are 
interesting and are treated in the well-marked style 2 
distinguishes the writings of French mathematicians ; 
with somewhat of surprise that the subjects treated at 
such length should have met with such a e circle of 
readers as is Indicated by the number of editions that 
have been called for. 'The first work on our list esta- 
blishes many general properties of curves by means of 
first principles and by P dis use of infinitesimals. This 
mode of treatment, so far as we know, is confined in our 
own text-books to a chapter or two in Dr. Salmon's 
works, and it would be hard to find more than he has 
given in any other work. The author himself states that 


this elementary knowledge will the student thro 
the book with the sole exception ore coed 
acquaintance with mathematics is required for an article 
devoted to the finding the distance between a curve and 
its osculating sphere im the neighbourhood of the point 
of contact. The author, too, eda the major part of 
the demonstrations as his own, th h in some cases he 
has generalised results previously and in some 
cases wm established known properties in a novel way. 
The work is divided into two parts; the first treating 
of the cy; curvature, and osculating circle of plane 
curves: the second part treats of the analogous pro- 
pertes for Sy po curves, is deals also with the 
o e E sphere, ruled surfaces, deve- 
h pe cn sculating helix. There are five pages 
of piat Canas per clearly drawn figures. 
e “Calcul approximatif” is concerned with num- 
bers only. M. Ruchonnet considers that he has improved 
upon the processes given by previous writers as 


regards 
their generality and precision as well as the facility with 


which they are effected. There are six articles and two 
notes. In the observations, the writer's aim is 
concisely stated to be the turning of an expression com- 
posed of incommensurable numbers (incommensurables 
avec sie hee decimal to any given degree of exact- 
ae He here treats of absolute and relafrve error, and 
to summation In the third article, in 
2 plying his Sag pile eh to multiplication and involution, 
he sketches out the contracted process of multiplication 
raped by Oughtred ; then follow contracted division 
(reference made to Serret’s “ Arithmétique *), dari 
and functlons of a single variable. Amongst th 

portant additions in this edition, is a complete sclution 
of the problem 5 Combien de chiffres exacts faut-il cal- 
culer d'un nomhre pour Pats Mn pice la racine 
mim ayec # chiffres exacts? 

Many illustrative selections might be made, but as 
these would not be of general interest, we content our- 
selves with recommending those who take an interest in 
either of the subjects discussed by M. Ruchonnet to 
taste and judge far themselves, 








LETTERS TO THE EDITOR 


si bh aie 
Flight of Birds 
(ene qud vol x p. 147, I observe a letter signed “J 
ted. from the on the subject of ti Tue 

appears one of your erred to my 
ter on this subject in the * of Law apres 
factory of this 
on the d ab ela i live ey mila aeter 
refutation ;” is not wonderful considering the entire 


ECCE 
referred to, The maintenance of 
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So far is it from being true that I have represented hovering 
as an accomplishment of wingmanship which requires little exer- 


tion, that I have asserted with emphasis the exactly opposite 
docirine—that it is a difficult operation, re very 
often great exertlon, and always requiring 


. 

Tt is evident, however, that Mr, Guthrie is still ignorant of 
the facts which have to be explained. In the passage which he 
misquotes I am not stating any theory; I am stating a fact 
which I have seen over and over again. It is & fact beyond all 
question that a kestrel can mamtain itself hovering in a strong 
horizontal air with no other muscular exertion than that 
which is to keep its wings and body at th right angle. 
I have seen it done a hundred times in level countries, when by 
no possibility ould any upward deflection of the wind have 
arisen from configuration of the 

One of the first and most fundamental facts to be admitted 
and accounted for in the flight of birds is, that ectly hori- 
zontal air-currents have a powerfully sustaining effect upon vane 
surfaces, which are presented to them as birds’ wings are pre- 
sented. ‘‘ Hovering” and “soaring” are only to be explained 
whenghis fact is seen end admitted. ARGYLL 

Inverary, Argyllshire, July 30 





Exhibition of Specimens and Apparatus at British 
Association Meetings 


I AM anxious to draw the attention of the readers of NATURE 
to the arrangements to be made this yeat at the Britiah Associa- 
tion meetmg (for the first time) for the reception of specimens 
and apparatus illustrating papers or short communications made 
to the sections. The promsion of a 100m for this purpose—a 
kind of temporary museum—has during the last four years been 
recommended by the committees of Sections C and D, several 
times, and this year the experiment is to be made. Those who 
have promoted this plan are naturally anxious that it ahould be 
a success. I would therefore ap to the secretaiies of the 
various sections to assist in initiating this new feature ofthe 
meeting, by endeavouring, as far as possible, to secure from the 
authors of papers objects which illustrate their communications ; 
such objects to be deposited during the week of meeting in the 
room provided by the Council. This room will be open to 
inspection under the same i as the sectional meeti 
rooms, and the objects deponuted will be carefully ticketed 
arranged, and, where necessary, placed under glass cases. 

From Sechon A we may physical and astronomical 
apparatus and models; from B, new chemical products and 
specimens of apparatus illustrating new processes, from C, 
geological specimens of rarity or new to science ; 


fiom D, 
xoological and botanical anatomical preparations, for 
the exhibition of which microscopes will be ed, and 


also’ ethnol specimens ; from E, ma hical 
odele; fom F asd G: mons or machinery not (09 aige Tòr 
& room. 

It is necessary to mention that objects exhibited must be in 
illustration of some communication (however short) to one of 
the sections, ın order that they may thus be sanctioned by the 
committee of such section. 

By the co-operation of the sectional secretaries with the mem- 
bers of the committee appointed to supenntend the arrange- 
ments of this room or repository, we ought to succeed in adding 
an nnportant and valuable feature to the scientific interest of 
the meetings of the Association. E Ray LANKESTER 





A Waterspout at Milford Haven 


THE enclosed account of a waterspout which was sent to me 
by one of our telegraphic reporters may be of mterest 
to your readers, OBERT H, Scott 

Aug, I 

“St. Ann's Head, Milford Haven, July 28 

“ Sir, —The waterspout mentioned in this morning’s report 
was observed yesterday at 4.50 P.M., about & mile outmde the 
y ecu T the wake of a squall. Its course lay about 

.E., and the p. ive movement was to be between 

-five and thirty knots per hour. Its diameter at the base 
t 40 ft, and the direction of the whirl from left to right, 
or with the hands of a watch. „The lower portion was well 
defined, but the middle and upper portions were not so distinct ; 
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in fact, the connection with the clouds above, although un- 
doubted! erating, coul i could not be discerned from our point of 
view. ses. y under it was greatly agitated and 
white with foam, the er ascending in a die form. 
Thunder was heard with squall that preceded it, and the 
wind veered from S. to S.S. W., although it backed to S. again 
afterwards. (Signed) JoHN C. WALKER . 
“R. H. Scott, Esq." 


Perlodicity of Rainfall 


My attention has been recalled to the letter (vol. viii. p. 547) ot 
my old friend Mr. Meldrum, dated Sept. 15]a1t, upon the above 
nbec, its recent republication in a Barbados newspapet. 

intended at the Hime to examine whether his objections to 

but absence from the island and other 
reperusing his letter, I perceive that 
he notices a disagreement between my figures and those given by 
Mr. Symons, which requires to be explained, and I take the 
opportunity of endeavouring to remove his doubts with regard 
to the correctness of my results. * Mr. Symons’s annual averages 
for 1843-61 were drawn from one station, or rather from two ; 
from Fairfield for the years 1843—46, and from Halton, a station 
nearly three miles distant, and having twice the elevation, for 
the rest of the period. My averages were taken for the first four 
years from the seme single station, the only record then in exist- 
ence, and from a varying number of stations duilng the other 





ears. 
7 Mr. Meldrum thinks that, with certain alterations which he 
Eger my calculations mi support his theory. I should be 
very glad did. My object in ing my inquines into 
the Hall of Barbados has been to assist be planie in fore- 
casting the coming seasons, so as to guide them in their agricul. 
tural operations ; and I would gladly welcome every contribution 
to this end, whether it be M. Meldmm’s sun-spots or Prof. 
Chase’s lunar influences. I was therefore disappointed when I 
found that the experience of this island did not coincide with 
that of Mauntius nnd I am sorry thet a further comparison of 
the data, which is not open to any objection of discordance of 
elements, confirms my first calculations. 

If I take Fairfield and Halton alone, for the thirty-one years 
1843-73, I obtain the following results :— 





Masimum years Minimum y ears 

1843-45 y LUE 1637 
ipo 1583 = 
1055-57 = 170 7 
1859-61 1866 — 
1866—68 — 177:8 
1870-72 I57'I — 

Total ... 02° 5122 


This calculation shows an annual average excess in SIMII HIH 
years of 3°41nches. But the rainfall at Fairfield during the last 
three years, for which alone I have the means of comparison, 1s 
13°33 per cent. below that of Halton. Therefore 21°7 inches have 
to be added to the minimum average of 1843-45, which would 
increase the above excess to 10°6 inches. Halton alone be 
taken for the five periods, the a of the maxima is 1673, 
and that of the minima 174°2, yiel an excess of suinima of 
69 inches. j 

A comparison of three stations for Ig years, 1855-73, being 

Th 


the longest com le period, exhibits the same results. ese 
three stations, ton, Binfield, and Husbands, are situated in 
opposite parts of the and furnish a fair average of the 
whole i— 
Maximum years. Animum yeera. 
192°7 


1936 
162'7 


1855-57 
mir 


18276 
1870-72 2 








Total ... 3563 375°3 


This calculation shows an annuel average excess of 9'5 inches 
in mists which differs only by 171 inch from the 
&bove corrected calculations founded on the returns of o single 
station. 

Mr. Meldrum, in his letter of September, writes, that I have 
“taken 1846 and 1871 as middle maxima yems [In my first paper 
I also took 1848j whereas 1849-72 are probably more cor- 
rect" Mr, Meldrum is in error as to my having taken 1846 as 
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a middle maximum, as a. reference to my former letter (NATURE, 
vol. vill, p. 245) will sbaw ; and I do not find any reference to 
1846 us a maximum in Prof. Tyndall's letter, or in that of Mr, 
. Symons, which alone I had seen when I last wrote. In both of 
these 1848 is named, and I demur to the changes to 1840 gnd 
1872; to the first because, tly without any 
1eason, a dry year (48:10 inches) is discarded, and a wet 
(67°88 inches) is added, and to the second, not because it 
my calculations, but because. no-reasan is given. The change 
appears to favour Mr. Meldrum's views, but it scarcely does so, 
because tho estimated quantity of 65 inches in 1873 resulted in 
as actin] average of oniy ETa inches, which Would make «dif 
ference of 13°74 inches th thet year, and would the 
` trifling excess of 2°64 inches on the maximum side into a 
cere II 19 aes eee 
It is unnecessary, however, to go beyond culation which 
I have above submitted to show that Barbados does not bear 
out Mr, Meldrum’s theory. I am quite prepared to agree with 
him that, if the preponderance of evidence drawn from a wider 
pela dgis Popper it, the oppòsite resalti 
os, although it is most tavourably situated for 
observations of this being fully exposed to the trade 
winds blowing over the Atlantic during the greater put of the 
year, and not apparently m any disturbing influences, 
ty 


only show that no particular can draw a safe mference 
as to the manner in which the presence or absence of sun-spoty 
is likely to affect it. - . i 

A further consequence pre itself to my mind. It appears 


pretty equally over the face of the globe, either contempora- 
neously or by seasons ; that the excess of rain received by some 
places has been drawn from ‘others, which have consequently er- 
perienced the opposite effects of evaporation and drought If 
the appessanoa of aum epots, have fae elit of cauthg an exon 
the a of sun-spots, have o an excess 
of saucy in certain yan ote we pide an area ss Mr. Meldrum 

5, whence does this excess come? If from somo atmo- 
gel i Redeen sy dud of the globe, the ‘excess would be 
general; the alt of ram and drought might vary by 


- years or by seasons, more or less long, but not contempora- 


neoualy by, or in, localities, If, however, they be drawn from the 
¢arth, or from atmospheric strata near the earth, there must be 


evaporation and t in those parts whence the excess is 
drawn. Barbados, ss Faye pons ont, ia singolari free from 
local influences which would affect its rainfall y from the 


rest of the globe. When therefore I find the experience of Bar- 
bados diff from that of Mauritius, and of many other perts 
. of the world, Í am diiven to the conclusion that the influences 
indicated by the existence of sun-spots are not universal, although 
they may ly operate on, and intensify, other influences 
already e Zon other cumes; and. the s abaenca of 
those influences and the existence of different effects in Barbados 
is not an ezcepiona riis boi a ees to be 


consequence, 
éxpected in other parts of the globe also, and to be ed 
from the ordinary operation of known physical laws. I not, 


- however, be dogmatic on the point, and shall hail further 


* proof of the conectnesa of Mr. Meldrum’s theory a3 a welcome 
contribution to the '* Meteorology of the future.” 
Rawson W. Rawson 





- 


Care of Rabbits for their Dead 


I have been observations upon a similar attention dis- 
played by rabbits, the which lead to its 

are much more practical than in the case of 
monkeys. 5 ; 


people are aware that if a rabbit is shot near the mouth 


~~" of its burrow, the animal will employ the last remnant of its 


hfe in into it. Having several times observed that 
days afterwards above-ground, lying dead a few feet from the 
moath of the burrow, I wished to ascertain whether the wounded 
animals had themselves come out before d possibly for air, 
—or had been taken out after death by companions, I 
shot numerous rabbits while they were sitting near 
the animal should be such as to ensure a speedy, though not an 


^e 


immediate, death. Having marked the burrows at which F shot 
rebbits in this manner, I returned to them at intervals for a fort- 
night or more, and found that about one half of the bodies 
peared again on the surface in the way described. That 
t ound is not due to the victim's own exer- 
ed ; for not only did two or three 
the body thus showed itself — 
mach too lir fac n severely woundel rabbit fo savite, in 
a number of cases decomposition had set in. Indeed, on one 
occasion scarcely anything of the animal was left, save tho skin 
and bones This wasina e warren. : 
ftis a curious thing that I have hitherto been unable to get 
any returned to the surface, of rabbits which I inserted 
tato thelr bumrowa aee darth. I account for this by su 
that the stench of decom carcase is not so in ble 
; when it is near the orifice, 


to the other ‘of the 
Similerly, I find that there is not so 


TPs à 
tions, I am now cuite 
days generally elapse before 


2s it is when er in. 
good & chance of bcdies being returned from an extensive warren 
of i holes, as there is from smaller warrens or 
blind holes; the recsou probably being, that in the one case the 
ing inhabitants ar* free to vacate the offensive locality, while 
in the other case they ere not so. Anyhow, there can no 
reasonable doubt thet the instinct of removing their has 
ansen in rabbits from the necessity of keeping their confined 
domiciles in a jus ondion: - . GroxzGE J. ROMANIS 
Dunskaith, Ross-shire, July 26 x 








THE NEWFOUNDLAND SEAL FISHERY * 


"THE vessels employed in this fishery are generally 

built for the purpose at Aberdeen, Greenock, or 
Dundee; but some obsolete men-of-war have been 
bought and strengthened to meet the requirements ot 
the trade. Those steamers built for the purpose range 
from 170 to 470 tons register, and have screw propellers: 
The Bear, in which I went, belongi to Messrs, 
Walter Green and Co., and  dundsdel by Captain 
Alexander Graham, a sealing master of thirty years’ 
experience, was a new vessel of the largest class, built 
Messrs. Stephens, af Dundee, was barquentine rigged, 
and had compound engines of 110 H.P. 

The smallest rod in the latter was 2j inches in 
diameter, the minimum that has been found to stand the 
shock of concussion with the ice. Propellers are made in 
one piece of cast-iron; metal having been tried was found 
to twist, and those made with separate blades to screw in 
inevitably broke in the thread of the screw. They are 
about 7 in. in thickness near the boss and about 2 in, at 
the point, and should be made without a sling hole, two 
propellers of the Bear having broken at that place. Over 
the banjo frame aie the “slip ” pieces of hard wood 
about 3 in. thick, that slide down the screw well on each 
side of the Sampson posts to prevent ice getting in above 
the propeller. ey should be made to bist up in one 
piece with the banjo, otherwise considerable time is lost 
in unbolting them. The brine from salt-meat casks is 
kept and poured down boiling to loosen the set fast 
by frost and ice. The propeller may be known to be 
broken by the great increase in vibration that inevitably 
follows when in the ice. After watching for a long time 
I found the effect produced on the engines by the ship 
striking the ice was scarcely perceptible, and the stoppage 
of the propeller by ice even at full ,only caused the 
connecting rod to vibrate slightly, 

The bows for about 20 ft. the stem are built nearly 
solid with the numerous beams, ti and diagonals ; this 
space is called “ the fortification.” e bows are sharply 
built with a raking gripe, the advan of which is that the 
vessel does not the ice on a r stem at once, but 
gradually meets the and by the force of the way runs 
on it as up an ined plane, and thus Adds weight to 
momentum in breaking & passage. The stern should be 
* The notes from pessona! experienoe ware made in the present 
1 Laeutenant Wm, Marwell LN, communicated to 
piet rp of the Admiralty? . ms 
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full, to carry the ice clear of the propeller, & fine run 
having a tendency to guide the ice into the screw well. 

The vessels are surrounded completely with iron-wood 
bark about three inches thick; the stern an iron plate 
down it, the rudder is sheathed on both sides and SURE 
and from the stem about ten feeX aft iron plating about 
half an inch in thickness is bolted. The rudder hole is 
unusually to admit a rapid change, and chains are 
used for steering with. g 

The “sheer poles,” two long spars, are crossed and 
lashed at one end and suspended from the bows with 
heavy chains that cross from the bowsprit-cap and one of 
the other ends on each side from the cat-h They are 
intended for men to jump on from the ice when coming 
on board, or as a temporary resting-place when breaking 
the ice from the bows or guiding the vessel, and for those 
purposes man-ropes are slung and a ladder led from the 
bulwarks to them and the ıce, “ Pokers,” long poles with 
iron spikes, are used as levers to move the ice, and occa- 
sionally as tracking poles. The “ crows’ nest” is a barrel 
lashefi to the mast-head, fitted with a seat and rest fora 
telescope and a trap-door, to prevent cold air rising. The 
hold is divided into ces called * pounds" by strong 
partitions, to prevent the cargo shifting with the lurch of 
the vessel A tank fitted with a steam-pipe from the 
boilers, to convert ice into water, completes the list of ex- 
ceptional fittibgs in these vessels. e water so made 
tastes like condensed water at first, but acquires the 
aeration more rapidly. 

Twenty-three fuss: ly fitted steamers went tothefishery 
this year. The crew,273 m all,consisted of captain, masters 
of watches, engineers, firemen, cooks, stewards, and sea- 
men. All share alike, except the captain, in the proceeds 
of the voyage; but the masters of watches, engineers, 
and firemen have their pay in addition. The captain has 
6d. currency for each young pelt brought in, and 15. 34. to 
15, 6d. currency for each hundredweight of old seal 
blubber. 

The men ship in one of three capacities, viz., “ gunner,” 
* gunner without gun,” and “ batsman.” If there 1s much 


shooting, the ers get each ros. for the hire of their 
guns ; those with no gun are supplied with them from the 
ship’s stores. 


The only necessaries for the men’s outfit, besides woollen 
clothing, are a pair of sealskin boots with thick soles,a 
lacing at the top to te them close round the calf of the 
leg and prevent water getting in, and large pyramidal nails, 
“ frosters," or “ sparrowbills,” to avoid slipping on smooth 
ice. A sheath-knife, a small steel, and eye-preservers 
of glass with wire gauze surroundings, complete the list, 
'The men are furnished from the ship's stores with bats, 
straight pee 43 ft. long and 14 1n. diameter, and “ starts,” 
iron hooks and spikes, with a small piece bent at nght 
angles to the butt to stick into the bat. A groove 1s cut 
in the latter, and the start is seized in the whole, consti- 
tuting a “ gaff,” and combining the uses of boat-hook and 
alpenstock. A hauling rope, about three fathoms of 1T in. 
pee to lace up and drag on board the seals, is also 


su 

ae men are divided into three watches under masters 
of watches, who choose their men in turn, one at a time, 
and each watch is again subdivided under quarter- 
masters, who are responsible for their men on the ice and 
are furnished with two numbered flags bearing the ship's 
name. These numbers are entered against the names of 
those to whom they are given yn a book kept for the pur- 
pose, enabling the captain to tell at a glance what men 
are away by the absence of flags. They are also divided 
into boats’ crews, consisting of “bow” and “after” 
gunners and twb oarsmen, chosen in a similar manner to 
the watches by the bow-gunners, who take c e of the 
punts, rough-built country boats, that are numbered to 
distinguish them. The Bear carried twenty-five of these 
punts. . . 
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The men In steamers divide amongst them one-third of 
the gross catch ; the remainder goes to the owners for 
expenses of outfit and share of the profits. In saling 
vessels the men share a half between them, but have to pay 
A. to 27, currency berth money for their chance. Nealy 
8500 men were engaged in the fishery during the spring 
of this year. 

When young seals are met with, the men are sent on to 
the ice, equpped as described. If the seals are not 
numerous, the ship is kept as close as possible to them ; 
each man secures as many as he can, and drags them to 
the ship, the first tow being the pro of that man who 
sees the seals first. They are killed by blows on the nose 
with the gaff, and are then scalped, by drawing a line with 
the knife through the skin and blubber from chin to tail, 
and skinning until the ribs on the left side are reached. 
The knife is then stuck in the heart, to make a hole 
through which a finger can be thrust to grasp a rib, anc 
the carcase is held in‘ that wey till the pelt 1s removed. 
The scudders, or hinder flippers, are cut off, and when 
s pang- one of the foremost paws is taken out to make 
a hole through which to pass the slings for hoisting on 
board ; but when towed to the ship both are left in to be 
eaten afterwards. The fore-paws (or “flippers” in the 
vernacular) when roasted are esteemed great delicacics, 
and much attention is paid to the cook to obtain permis- 
sion to cook them. | 

As soon as a sufficient number arecollected for a “tow” 

six average-sized young ones being considered enough),the 

is laced from the head through one or twoholes cut clos? 
to tbe edges of the pelt, so that the hair is ontheice ; the 
second skin is then laid half-way along the first, and tie 
hauling-ropes passed for two turns through both, then for 
one turn through the second only. The third i3 then 
placed on the second, and so on to the last, when the end 
js made fast. The other end of the hauling-rope 15 passed 
through a hole cut in the nose of the first pelt, and a 
loop is made for one hand i ren while the other grasps 
the end over one of the shoulders, The gaff is pushed 
through the tow-butt behind, and forms a tail to the whoie. 
When the pelts are brought to the ship, they are hoistcd 
thus on board, and each man-unlaces his own to secure 
the hauling-rope and gaff belonging to him. 

When the vessel cannot get near the seals or they are 
extended over a large area, they are “panned” or col- 
lected in heaps, each marked with a flag by the different 
sub-divisions. When taken to the pan the pelts are un- 
laced and stowed flat, with the hair on the ice, to prevent 
the sun burning them. If night comes on before the pan 
is picked up T the ship a lantern is sent and is watched 
by a man till the vessel arrives. With the prospect before 
them of a whole night to be so passed, the men take axes 
to make ice-houses, and light a fire of the carcases to 
keep themselves warm. Often, however, the only chance 
of the men being picked up is to remain by the pan until 
the ship arrives, without any material to TRE or keep 
themselves warm. 

The pelts are kept on deck at least one night to cool, 
and are then stowed in the pounds as soon as tims 
permits ; otherwise they are a most unsafe deck cargo, 
threatening to lurch with each motion of the vessel 
*' Sish,” or broken up ice, is sometimes placed between the 
layers of skins; they are counted when stowed, and the 
account is kept by the senior '" master of watch? 

The system of capture is the same with the old seals, 
but one is considered enough for a tow, and shooting is 
often resorted to when the ice is at all open, and becomes 
a necessity in the case of the male “ Hood,” who fights 


des ely. 

When the vessels are fast in the ice and no scals are 
near, the gunners are sent away “ swatching,” or waiting 
an Ly gadpeas to shoot any that may show themselves in 
the of water near. When sent away for long dis- 
tances, the men carry a board to rest on, and build ice- 


^ - the want of proper n 


. blows from a gaff, 
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houses to them from the wind ; but at the best it 
is bitterly cold work. They also take 

them, and ie addition, the hearts 
uncooked, e signals for recall are 
mast-head in cléar, and the steam whistle in foggy 


weather. 


~ The seals taken generally are of two kinds, “ Harps,” 


and “H * or Bladder-nose Seal. 


from their ; "D 
the white coat has off and the spotted skin shows ; 
4 Bedlemers? till the saddle or harp is formed; and 
* Saddle Harps” when they arrive at maturity. “Jennies ” 
or “ Tuckers? are the females in the first year of whelping, 
and “Lords” or “ heads” those deformed from 

bunshment consequent on the mother 
ing driven away or killed. Harps have black claws. 


e “White Coat” puer ctas sue to be 
` killed, and the “ Dipper” may be _ by whistling 
or singing, and approached til within ‘striking distance ; 
but the mothers to the water and desert their pups 
at the slightest alarm. The males are never with their 


families, but are always to be found on the south-west 
edge of the whelping ice. This gen consists of ice 
made on the coast of Labrador with hummocks on 


it, that give shelter to, tho pong Gon tue north-easter]y 
winds, the approach of which may be known by the in- 
cessant crying of the young Harps. The“ harp” or saddle 
begins to form at the age of one year is perceptible at the 
second, and perfect at the third. Alter that it is difficult 
to judge the age, but the teeth génerally give evidence of 


M The “Hood” is much the finer kind in size and appear 
ance, and is so called from an air-bag covering the head 
of the full-grown male, that can be inflated at will, and is 
‘go when danger is apprehended. It resists completely the 
and the slugs used in sealing do not 
penetrate it except at close quarters, They ian, owever, 
killed by a blow under and along the line of the jaw 
but considerable dexterity is required to effect this, and 
they can be shot dead by hitting them behind the alr-bag 
ar hood They live in “ families,” female, and pup. 
Unlike the “ * the female rarely deserts her 
- but makes a e and ineffectual defence in its , 
and is killed by its side ; and in most cases the male offers 
a desperate resistance, it unsafe for one man to 
attack it. They have white claws, and the male attains a 
length of 7 ft, and has a beautiful dark spotted skin. 


- The young are white with a black stripe down the back, 


and rarely cry, nor have either sex any sign of the hood. 
The ice on which th 


hummo 


Coats.” 

The females of both species are ready for fishing à 
soon as the young are born, and beat inshore to the shoal 
fishing-grounds, returning with unerring certainty to the 
pan on which ey had left their 
wheel or drift of ice in the interval. 

seeing old seals is that the young are outside ; they are 
never to be seen northward of their whelps, Both species 
have the power of protruding and withdrawing the teat, so 
- that after the young have suckled, no danger may accrue 
. from crawling over the ice. 

When Wie vec ees oe , or at the 
latest April 10, they return to St. John’s to prevent 
the as orte Diabber by ing from excess of heat. 
On the south side of the harbour vats have been 
constructed, and machines erected for ing and 
refining the ofl from the blubber. The pelts are taken 
Rom the hold and passed through the hands of 
blubber from the skin, take out 


*  gkinners," who 
the’ noses, &c.. The blubber is then 


the flippers, cut 


those necessary for 


weighed and the quanBiy ecards amine alee pps 
for each pelt to balance the flesh left on in scalping. 

skins are counted and a deduction of ce currency 
made from their value for every hole f: in addition to 
ing, &c. “Cats” are that 
weigh less than 25 lbs., are not included with the other 
z but have a specially low market value of their own, 
that helps to prevent the animals being taken while too 

The blubber is thrown into a trough and conveyed 
thence into tearing machines, two cylinders with rough 
teeth that grind the blubber and tear the vesicles ; thence 
to tanks, where it is converted by steam into oil and con- 

ed to other receptacles, A further process of bleaching 

es place in reservoirs covered with glass roofs, and’ 
sometimes lined with tin, that in a few days makes the oil 
as clear as water, The refuse is subjected to great pres- 
sure to take off the last and worst kind of oil, and is then 
sold for manure. Seal blubber is valuablein the followi 
order, viz. : that of (1) Young Harp ; 2) Young Hood 3 (4 
Bedlemers ; (4) Old ; (5) or “ ” Wood ; 
(6) Female Hood. The blubber of the last is of much the 
least value as the small amount of oil contained tints with 
a yellow colour oil fram the other species, and the vesicles 
are so tough as occasionally to break the teeth of the i 
machines, he akins are-celted and exported to England: 
where they are converted into fine leather and used in 
the man of ladies’ boots. ` - ; 

If the vessels are deed before APT Eu EEA 
second voyage and hunt the Dippers and old Harps, prin- 
cipally the latter. The Hoods, both ald sad youne kate 
by that time entirely disa . In rare successful 
cases a third trip is sometimes made, and the vessels do 
not return till the middle of May. The catch of 1874 has 
been very poor, from a number of very young seals 
having been but in former years as many as 33,000 
lave been brought in by a steamer from the first voyage. 

The ice encountered in the course of the voyage is ot 
various kinds. In mild winters large areas of À or 
frozen snow and salt water, are met with This is most 
difficult to walk on, and the men rarely escape a ducking 
during a day's tramp. Harp ice is the next in point of 
thickness, and is generally rafted ice made on the La- 
brador shore, while the heaviest, or true Arctic ice, large 
hummocks and heavy pans, 13 the favourite place of resort 
for Hoods, Though all icebergs travel from the north, 
those predominating this year were large, low, and flat ; 
one was seen from twenty to forty feet in hei that was 
quite two miles diagonally. It is dangerous to 
try to cross their track, because the ice is packed by the 
pressure of the berg, so that not even a powerful.steamer 
can force her way through. Ice navigation is very un- 
certain from many but principally from tid 
currents, and * wheel ” of 


eice. When near the lan 
the two former have to be specially against, as 


: x guarded 
the db enn. usi pea the same and gives no evl- 
dence of the of position. In one case a drift of 


rienced in two days ; ship, ice- 
: and field ice remaining in exactly the same relativo 
ons. 

The “wheel” of the ice is caused by pressure of heavier 
ice on one corner of the field, causing the latter to turn 
as on a pivot in the direction of the pressure. This is 
quite uncertain in direction and speed, and no ience 
can foresee either. ice is also a source danger 
to vessels fast in it, as they are propelled with irresistible 
force apinn uy obstacles to their —ice 
rocks, &c. In the spring of 1872 a steamer ( Wolf) was 
crushed in an instant by that means, and the vessel went 
down before the men had time to secure their clothes. 
uen oae d pc n Wd comes ie iue paite Or 

ceres, layer on layer, with a creaking sound. This 
also oocurs in heavy mall, and ie a source of grea 
danger to vessels fast in hefvy ice.  * 
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In f or stormy weather, the vessel is kept under 
aE if possible, to clear any cela seen, but if 
not able to move, should be placed broadside to the wind 
or before it; the danger of being head to wind is, that if 
the ice anchors carry away and a crack forms under the 
stern, the force of concussion with*the ice may damage 
the rudder fittings irreparably. ; 

"When crossing the water at night and ice, 
the vessel is always stopped to take the shock gently, 
and because icebergs loom much, like field ice. The 
whereabouts of water is inevitably shown by & dark 
horizon, and that of ice by the blink or “ glinny.” 

There are no laws regulating the prosecution of the 
seal fishery except one passed in 1873, forbidding the 
departure of sailing vessels before the 5th, and steamers 
before the roth of March. 

Little Placentia, Newfoundland, June 22 


Zoological Geography, General Anthropology. Among 
the su jects Pee for discussion in this section are :— 
New and -established facts relative to the mobility of - 
the crust of the earth during historical times.—Various 
theories as to the origin of mountains.—Lithology of the 
bed of the ocean. —Actual results of recent researches on 
the influences exercised by astronomical phenomena, such 
as solar spots, meteoric showers, &c.—To investigate new 
facts relative to the circulation of the atmosphere and the 
ocean, the movements of aérial and maritime currents, 
and their influence upon climates,—To discover the 
origin and general progress of great atmospheric whirl- 
winds or cyclones, as well as their periods ; to determine 
their duration, their force, and the extent of the coun- 
tries exposed to their effects.—Means to be adopted in 
order to extend more widely the establishment and the 
discussion of simultaneous meteorological observations, 
recommended by the International Co at Vienna.— 
Geographical distribution of animal and vegetable species 






















THE, INTERNATIONAL GEOGRAPHICAL 
CONGRESS 


THE Organising Committee of the Geographical Con- 
gress to be held in Paris in the spring of 1875 have 
issned a programme of subjects to be discussed during 
the meeting. The “ Commissaire Général" of the Con- 

ess is M. le Baron Reille, to whom, at 10, Boulevard 

tour-Maubourg, all communications ought to be ad- 
dressed. The Congress will last eight days, the first of 
which will be devoted to a general meeting for the pur- 
pose of inau ing the work of the Congress. Fhe 
members will be divided into sections, each of which will 
meet separately on the following forenoons to discuss the 
subjects connected with the section ; the afternoons will 
be devoted to general séances. During the meeting of the 
Congress there will be an exhibition of objects re ing to 
the study of geography, and on the last day prizes be 
awarded to exhibitors. The transactions of the Congress 
will be ultimately published. The conditions of subscrip- 
tion are much the same as those of the French Associa- 
tion for the Advancement of Science. 

The sectional sub-committees have provisionally pre- 
pared a series of questions for discussion under cach sec- 
tion; proposed additions to or modifications of these 
should be addressed to M. le Baron Reille as above. The 

` sections are a3 follows :— 

I. Mathematical Section, including Mathematical Geo- 
graphy, Geodesy, and Topography. The following are 
some of the questions to be discussed in this section :— 
Substitution of the centesimal division of the quadrant 
for the division called sexagesimal; consequences rela- 
tive to the division of time in astronomy.— Choice of a zero 
for a general level—Measure of the differences of longi- 
tude ; utilisation of telegraphic lines for the purpose of 
determining longitudes; advantages to geography by 
the electric telegraph.—Employment of chronometers.— 
Measure of an arc of the meridian in the southern hemi- 
sphere, and particularly in the Argentine Republic.—The 
most simple instruments and the quickest methods for 
det g magnetic declination. 

Il. Hydrograpkical Section, including Hydrography 
and Maritime phy.—Among the questions to be 
discussed in this section are the following :—Choice of a 
simple and uniform method for reckoning the points of 
the compass.— Researches concerning the depth to which 
the agitation of the surface of the sea penetrates.—Study 
of marine currents ; question of the currents in straits.— 
Determinaton of the temperature of the sea at different 
depths ; instruments used ; selection of the special points 
where these observations ought to be made.—Causes of 
the tem of the Galt Siream.—Programme of inter- 
national instructions relative to observations which could 


usefully be made at once. 
pus ee Geography, 
eral 


III. Physical Sects 
General Meteorology, logy, Botanical and 






bution of land and water duri 
nee and families of plants which are characteristic 


to the geology, zoology, Due AE 


and the History of Geography, E 
logy.—This section includes questions as to the condition 


Pistory an 





during tertiary times ; consequences which flow therefrom 

relative to the climatplogy of the globe during that period ; 

pM relation between the quaternary and the ex- 
ting 


and flora ; extinctions and migrations ; distri- 
that pened pec 
o 


e great natural regions.—Also many questions relative 
, &c., of the 


various great divisions of the globe—Europe, Asia, 
America, Oceania. 
IV. 


isforical Section, D e Geography 
ography, and Philo- 


man both in prehistoric and historical times, com- 
ing the discussion of many particular points of 
ethnography. 

V. Economical Secton.—This section is concerned 
with subjects connected wirh Economical, Commercial, 
and Statistical ena poy: ; 

VI. The Didactic Section will discuss questions con- 
nected with Geographical Education and the diffusion of 

hical Knowledge. 

VII. Section of Voyages, including explorations and 
voyages, scientific, commercial, and picturesque, In this 
section such points as the following are proposed for dis- 
cussion :—How could a permanent bureau be constituted 
to indicate to travellers, by land and sea, the desiderata 
of hical science ?—Questions as to the undis- 
cov portion of Africa, as to the equipment of voyagers 
and travellers, instruments for various oses, the 
bearing of explorers towards natives, narratives of travel, 
&c., &c. 

There are proposed for discussion in the seven sec- 
tions in all 123 questions, of which the above area sample ; 
and it wil be seen, we think, that if the right men are 
induced to attend the Congress, and if the discussions 
afe conducted in a truly scientific and candid spirit, t 
good must be the result to the many branches of science 
which are more or less connected with the subject ot 


geography. 





THE LAST NEW COMET 


ME J. R. HIND F.R.S., writes as follows to the 
Times from Mr. Bishop's Observatory, Twickenham, 
A I -—“ From three consecutive nights’ oBservations 
of the new comet of Marseilles, received from M. Stephan, 
I have calculated a first approximation to the orbit It 
appears the comet will not reach its perihelion till about 
the 25th inst, but is already slowly receding from the 
earth, being distant from us at the time of discovery about 
55,000,000 miles, ` Though it may continue visible in good 
telescopes for several weeks, it is not likely to become an 
object of any general interest, like the comet which has 
iust left this hemisphere. The elements bear no resem- 
ance to those of any comet previously computed. 


III. 


WE are now arriving at à conclusion, 
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THE FORM .OF COMETS* 


In 

and 

' and not of mass, like attraction. Ifthe of the sun 
were due, as was lo lieved, to jt! 
merable atoms moving at the me ar 77,000 & 





surface-a tion, but an entirely specific 


arguo oy emp repulsive force. 


remains the repül&ive force of solar heat, In 
all bodies heat gives rišè to a force aniohg the molecules 


=f Contiwwed from p. 248, 


By intro 
Propagation, into 





starts, as I have said, with conditions incompatible with - 
the princtples of mechanics. It only now remains for us 


be sufficient to reduce, in the proportion of 1,000,000 to I, 
resent the 


ww 


Fig, 9 


tion, then, is, to discover if such great variations of density . 
are exhibited by the various appen of com of 
ve 


hundred times greater. But if e matter of a sphere with 
a radius equal to 1 expands into a sphere having a radius 

i Cient to make the density become 
one million times less, In fact, all the matter of the 
nucleus is not thus disseminated in the head of the comet ; 
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We shall understand better what precedes by examining 
tor a little in detail some phenomena presented by the 
head of the comet of 1858, at the time when the already 
formed tail was continually fed by materials emitted by 
the nucleus, and carried away by solar repulsion. (See 
Fig. 8.) . 

Tue concentric xones of a decreasing brightness, which 
are noticed around the nucleus, on the side next to the 
sun, are due to an intermittent emission of matter. This 
matter is seen to dilate more and more with a very mode- 
rate initial speed of about 19 metres per second, and 
finally to reach the limits of the head of the comet; a 
second, a third, &c. emission closely follow the first, and 
are developed in the same manner. The brightness, at 
first very of these successive envelopes of the 
nucleus grows rapidly weaker in proportion as their density 
diminishes, Finally, in the exterior layers, the more and 
more rarefied materials become the of the solar re- 
pulsion, which makes them turn back, drivi 
towards the tail at a rate incomparably po t the 
former, for in twenty-five days the tail of Donati’s comet 


them 





had reached a length of 14,000,000 leagues ; it increased 
in length at the rate, not of 19 metres, but of 8 leagues 
per second, I sho at the outset, to what excessive 
rarefaction the materials of these immense appendages 
attain. 

You see that upon such materials a surface-action like 
the repulsive force must have beantifal play, while the 
solar attraction, independent of the surface and density, 
continues to act in the same manner upon all these mole- 
cules. The ari E then, between these two forces will 
turn in favour of former as soon as the progressive 
dilatation of the cometary matter, gradually spreading 
itself in surrounding space, will have brought it to a cer- 
tain degree of diffusion, and there is nothing to hinder the 
repulsive action thus becoming twice, three times, even 
ten times more than attraction. 

From the fact that this force, or rather that the radial 
component of this force, acts in the direction of the 
radius vector, from the thag the expelled molecules 
preserve very nearly the tangential speed which the comet 
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it necessarily results, as we shall see, that the 
tails, from the first, must be opposite to the sun and bent 
in a backward direction. z 
Fig. 9 represents the successive positions of a series 
e emitted the nalen oF a comet so as to 
constitute the axis of the tail, In this figure, we suppose 
for the molecules a density such that the menaire ores 
exactly counterbalances the solar attraction: thus their 
motion, solely due to the tangential velocity of the comet, 
takes place in a straight line. To simplify matters, this 





Fia ir. 


rate hes even been supposed constant, as if the orbit 
were a circle, i 

On the first day, the comet being at C!, a molecule 2 
s detached and subsequently follows the Jine m! ji sz... 
On the second day, a molecule #3, likewise leaves the 
nucleus at C*, and subsequently describes the tangent 
we wis ogs..Similaty, on the third day, for a mole- 
cule #°, and so on. If we join by a continuous line the 
series of positions occupied at the same time, the fifth 
day, by all these molecules 1°, ws‘, sP, m’, m, we shall 





Ioa 


have the curvilinear axis of the tail ; this will be, in this 


particular case, the involute of a This construction 
accounts for the three laws which have been ascertained 
as the result of observation :—1. The tail, at its origin, is 
sensibly opposed to the sun, S;* 2, The tail is curved 

on its ; 3. The axis of the tail is a 
plane curve situated in the plane of the orbit. 


If the density of these molecules were still smaller, the 
repulsive force would prevail over the solar attraction, and 
these molecules would describe no longer straight lines 





Fic. 13 
but sections of an hyperbola whose con would be 
turned towards their common focus, S. (See Fig. 10.) 


The series of points zi, 14°, #P, a‘, emitted at Cl, C1, 
C3, C+, by the comet, gives yet another curve like the 
former, but with a curvature much less pronounced and 
nearer to the radius vector. 

There results from this theory a consequence to which 

* In reality the adds of the taul is not s at C5to the radins 
vector , it makas with this radius a aye ich tha theory accounts, 
but which I think may be'noglected hero for the sake of brovity and mm: 
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I mist call your earnest attention, for it is verified in 


‘ pature in the most striking way and upon the largest 


came evidept that we had been decetv 


SUA 


. ülmost touched the earth with its extremity. 


- a- 


scale. All molecules of the same density must n 
up themselves M prd in the vicinity of the curvi- 
ear axis of the tail ø nr a... . and thus form the 


_ open plume to which we have referred ; but if the comet 


emit molecules of very unequal densities, on which the 
repulsive force acts with different energies, there ought to 
be several distinct tails, more or less curved, all situated 
behind the radius vector. ‘This is precisely the case with 
Dondti’s comet, Fig. 11 proves the truth of this; it 
shows the comet with three distinct tals, The two 
smaller tails were almost straight, but always in rear 
of the radius vector; they ted their less marked 
convexity in the same direction as the Inight tall. 
The comet of 1861 had also two tails. When we 
saw it for the Bie eme on ee it ba aria to have 
one, II an straight, except a singu- 
ee! a ity for which we could not at first account 
ed, and it be- 
by a simple play 
af adi oe The earth, in fact, on June 30 was in the 
plane of the orbit of this comet, and as the curvilinear 
axes of the tails are always situated in this.plane, they 
were united, from our point of view, into one and the 
same straight lin or at least into one and the same arc of 
the great circle of the celestial vault. The sketch of the 
same comet (Fig. 13) seen a fortnight previously by ob- 
servers in the.southern hemisphere, shows clearly the dis- 
position ofthis double tail, the most curved of which 


(see Fig. 12). But soon the two tails s 


A 





These singular effects of the repulsive force are easily 
explained by a comparison which will appear at first to 
be far removed from our subject, but the fundamental 
analogy of which is palpable: I refer to the winnowing 
of corn. In fact, we cannot better compare the entire 
surface-action of the repulsive force than to that of a puff 
of ajr which repels light bodies and has no.sensible action 


s upon denser bodies. When we wish to separate the grain 


from the chaff by means of the winnowing fan, we allow 
both to fall gradually into a current of air; the grain 
escapes from its action and falls at the feet of the Win- 
nower, while the chaff, much lighter, is carried to a dis- 
tance, and forms upon the da e heap (see 
Fig.14) Ifa third ial, still lighter than the chaff, 
is found mixed with the grains placed we the fan, 
it will be drawn away still farther, and will form 
a third heap beyond the second. vidently the fall 
into under the sole influence of terrestrial attrac- 
tion, would not operate with such discrimination, for all 
matters placed upon the fan would fall at the same rate 
and along the same curve, whatever might be their 


and those nearest to-the prolonged radius vector, while 
-the nucleus, escaping the repulsive action on account of 


its relattvely enormous density, continues to obey, almost 
igorously, the Keplerian laws of attraction. é 

e need nat believe that the phenomenon of muliple 
tails 15 rare ; without speaking of the horrible dragon de- 
picted in Fig: a nr comes, hape d E 
The facility wich which the almost straight but very feebly . 
luminous tails of Donati’s comet escaped observers in 
France, leads us to believe that the phenomenon may be 
general, and that by careful inspection several tails may 
almost always be found to each comet. And according 
to theory, a perfect homogeneity of materials, tbe neces- 

condition for a single tail, must be, for any celestial- 
body, rather the tion than the rule. : 

But then, it may said, if very dense matters are 
drawn away by nucleal emission on the side mext the sun, 
ought these materials escaping the repulsive action not to 
take the lead of the nucleus and form a sort’of tail on.the 
side next to the sun? Yes, without doubt ; and this case 
1s effectually fulfilled, for sóme rare comets have presented 
it, such as those of 1823, 1845, and 1851. I wguld not 
insist upon these exceptional but not abnormal situ- 
ated on the side nearest to the sun, almost | upon the 
orbit, or at least forming an obtuse angle with the initial 
direction of the ordinary tails. ` . 

(To be continued.) ‘ 
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DR- BHAU DAYEE 


THs very remarkable pative of India, the true friend 

of his fellow-countrymen as well as of science and 
learning, died an May 31 at the comparatively early ago 
of 51 years, As many of our readers may be ignorant of 
the eius of Dr. Bhau Dajee to notice, we give a brief 
sketch of his career, for which we are indebted to the 
Times of India. 

He was born in 1823 in the village of Manjeren, near 
Sawunt Warree. His parents were in poor circumstances, 
and when he was about seven ye: d age they came to 
Bombay? ing him with them. He was first placed 
in the native Education Society's Schools in Bombay, and 
afterwards went to the Elphinstone College. There he 
took & foremost place amongst the scho and was 
noted for his ability and unremitting application: to 
his studies, The highest scholarships were taken pss ` 
and he was specially rewarded witb a gold medal en 
his studieg were concluded he was appointed assistant 
poa of chemistry and natural philosophy at the col- 

e. About this un Cape a prize of rupees was 
offered by Government for the best- essay in English and 
Guzerathi on Female Infanticide. his prize Bhau : 
Dajee gained, and the essay, which has since been 
pe always been looked upon as one of the 

t contributions on that subject. e commenced his 
studies at the Grant Medical College, under Dr. More- 
head, in 1845. The coll had only then been esta- 
blished for a skort time. is success here was again 
most marked, and gained for him the lasting friendship 
of many distinguished members of the medical profession. 
He received his diploma in 1851. He soon created & 
name for himself as a clever and rising medical prac- 
titioner, and quickly found himself in possession of an 
extensive practice amongst all classes. His time was 
divided between his medical duties and his historical and 
philological researches, From the first he took a great 
interest in all public S eoe especially those which 
affected the interests of his fellow-countrymen. He, with 
Dr. Birdwood, was instrumental in the establishment of the 
Gardens and Victoria and Albert M. Bombay, The 
Bombay Associa-ian too may be said to owe its existence 
to his energy ; ho was the first secretary, and always took 
a deep interest in the discussions of the society on Indian 
affairs and measures A considerable portion of his in- 
come was expended in ing rare and valuahle MSS, 
from Cashmere, Orissa, Benares, and Southern India 
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These he carefully translated and annotated, and numbers 
of the translations and remarks appeared in the scien- 
tific journals of the day both in India and in Europe, 
He was president of the Bombay branch of the East 
India Association, and up to the time of his illness con- 
stantly took part in the discussions gf that body. His 
exertions in the cause of native female education procured 
for him the respect and gratitude of his more advanced 
fellow-coun: en, He established the Literary and Scien- 
tific Society, Bombay, and became its first president. His 
exertions to procure a recognised system of female educa- 
tion amongst the Hindoos were rewarded by a collection 
made by his admirers of some noo se which, at 
his request, was expended in establishing a school which 
has ever since been known by the name of * Bhau Dajee's 
Girls’ School? He was elected a member of the Bombay 
Board of Education in 1852. He also filled the presi- 
dential chair of the Grant Medical College Society. As 
vice-president of the Bombay branch of the Royal Asiatic 
Society, he devoted a considerable portion of his spare 
time to furshering the interests of the society, and to the 
museum he presented many valuable contributions, With 
all the leading Y gms questions of his time Bhau Dajee 
was familiar, and invariably took part in their discussion. 
Altieugh Ae wasin possession of a large practice he never 
accumulated a fortune, as he always willingly and readily 
gave money for the relief of distress. One of his latest 
and most important discoveries in medical science was 
the cure for leprosy, which he was on the point of perfect- 
ing when seized with sis. While ill he was most 
anxious that his manuscripts should be collected and got 
ready for publication. This duty will, we Peg tie be 
performed by his brother, Dr. Narayen Due ee an 
accomplished scholar and well-known medical practi- 
tioner. Dr. Bhau visited many parts of India, but never 
went to England, though we believe he had a strong in- 
clination to do so. Numberless instances of his public 
spirit and generosity might be cited did our space permit. 

The public services of Dr. Bhau Dajee have been so 
numerous and important that it is but right that steps 
should be taken to commemorate them by means of a 
memorial, and we hope that but a short period will be 
allowed to elapse before some definite proposal-will be 
laid before the public. 

The d doctor was a member of numerous scien- 
tific societies both in India, in Europe, and in America. 





OUR SULPHUR SUPPLIES 


IGNOR PARODI has addressed a report to the 
Italian Government, in which he gives his esti- 
_ mates that the sulphur of Sicily will be exhausted in fifty 
or sixty years. Åt present it is on Sicily we depend 
almost entirely for the supply of our sulphur—that * main- 
stay of present industrial chemistry “—which is so largely 
used in our arts and manufactures. Our demand, too, 
been a steadily poi one. In 1842 we imported 
16,686 tons, and in 1 e demand had risen to 75,000 
tons, In the production of nearly every textile fabric sul- 
phuric acid is used; itis more or less directly employed 
in goap and glass-making, metal refining, and the pre- 
ion of artificial manures requires quantities. 
ur consumption seems to be limited only by the 
Recently a correspondent in the e Hd ocie. 
of Arts stated, from his own experience Sicily, that 
d with few exceptions, the ore is carried to the ace on 
the backs of boys.... Qu carus of a mine in Sicily 
is chiefly determined by the i i E 


ply. 


Still this report of Signor P 


some uneasiness, and théprospects Of our obtaining a large 


supply at a cheap rate from Iceland must not be forgotten. 
The island is but two days’ journey from Scotland, and 
from recent reports on the harbours there seems no 
reason why a continual intercourse might not be kept up. 
Many travellers have borne testimonyto the immense fields 
of unworked sulphur there, and the fresh deposition in 
worked districts $ stated to take place at a wonderfully 
rapid rate. In the celebrated solfatara of Puzzuoli, near 
Naples, after the mixture of gravel and sulphur has been 
submitted to the distillation of the sulphur,® the gravel is 
returned, and in thirty years is again so rich in sulpbur 
as to it of the same process. In Iceland this re- 
newal of sulphur in the gravel is said to occupy but three 
pan, the supply is therefore practically inexhaustible. 

stimates show that while Sicilian sulphur is 57. 174. 
a ton in Britain, Icelandic would be about 27. 18s. a ton. 

According to a pamphlet by Dr. Carter Blake, recently 
issued, we learn that a lease for working some of the 
mines in the northern and eastegn provinces of Iceland 
has been granted to Mr. Lock, of London. 


EN 


4 GREAT TELESCOPE 


E have already referred to the series of splendid 
gifts from Mr. James Lick, from San Francisco, to the 

State of California, the whole amounting to 2,000,000 
dols, The most remarkable of these donations 1s one of 
700,000 dols. for the purpose of erecting and endowing an 
astronomical observatory, and equipping it with “a 
powerful telescope, superior to, and more powerful than, 
a lane ever yet made.” The author of this mag- 
nificent bequest (the Mew York Times ser is in every 
sense of the word a self-made man, and has followed thc 
wise example of the founders of our Cooper Institute and 
Lennox Library in securing the proper fulfilment of his 
trust by roviding for its organisation in his lifetime. The 
United States seca in the telescope of the 
Naval Observatory at Washington an instrument of the 
same gigantic proportions as that erected by Mr. Newall 
in this country; and;we may add that this was the first 
instrument constructed after Mr. Newall had shown by 
his costly experiment that such dimensions were possible. 
The glass for the lenses of both these instruments was 
furnished by Chance and Co., of Birmingham, England. 
Under Mr. Lick's gift, Messrs. Alvan k and Sons 
are designated as the final judges of the most ap- 
ropriate site for the proposed great telescope of Cali- 
Dona and of the wor How amply endowed will be 
the Lick Observatory, on the summit of the Sierra, 
may be conjectured from the fact that the great 
Washington telescope cost but 44,000 dols. The trustees 
who have the spending of the 700,000 dols. will be limited 
simply by the ability of the glass-makers to turn outa 
lens of sufficient size. We assume (continues the above 
paper) that the proposed telesco wil be a refractor, 
since the great reflectors, of which the best known are 
Hersche!s and Rosse’s, have been found comparatively 
useless for accurate observations, The Lgs speculum or 
object-mirror of the former was 491 in., diameter, and the 
latter had two specula of 6 ft. diameter. Both were 
among the marvels of the generations that saw them con- 
structed ; but the latter, albeit only thirty years old, is 
nearly as much out of date as the former, which was con- 
structed eighty-five years ago. It is just possible that the 
existence of a bequest large enough to yield six times the 
price which has ever ee for a telescope may be the 
means of giving birth to lenses of what would now be 
reckoned impossible size and ection. The 26-1n. 
object lens of the Washington telescope has been dupli- 
cated in the one ordered by Mr. M‘Cormick, of Chicago, 
for the Washington and Lee University of Lexington ; 
but, though lenses have been talked of, their suc- 
cessful production is still problematical. Many costly 

* Ure's Dict of Arty &c., vol im, p 83, 7 
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' failures have preceded the atteinment of the 26-in. dia- 


meter, and Chance and Co. are said to be the only firm 
in the world who will undertdke the manufacture of a 
disc of that size. Science knows no country, and Mr. 
Lick’s munificent uest in the cause af astronomy will 
be hailed by savans all over the world. 





MENTAL POTENTIALITY IN CHILDREN OF 
DIFFERENT RACES 


ONS. J. C. HQUZEAU, the author of the “ Études 

sur les facultés mentales des animaux comparées a 

` celles de Phomme,"haslately concluded, in Jamaica, a series 
of laborious experimental investigations on the ive or 
Copa intellectual capacity and development of the 
chil of different.races inhabiting that island. The 
conclusions arrived at by such an observer are worthy of 
the highest consideration in Europe: while the subject is 
one has an imprtant bearing on various popular 
educational, erus Mr and social dus of the day— 
fuch as the unity of mankind, and the possibility or pro- 
bability of civilising savage races A recent letter ad- 
by M. Houzeau, contains the following 

iments and conclusions ; an 
think, to be interesting to the 


brief account of his 
-Account that cannot fail, 

readers of NATURE. 
“T have been busy, meanwhile, on a curious study 
about the comparative development of Intelligence of 
' children belonging to different races, I had an appar: 


` , tunity here to submit to the test black, brown, and w. 


"x 


- children, Fifteen of them were sent to me every day for 
two hours by their parents, my country neighbours : three 
of them white, seven coloured of various and. five 

,.black., For a whole Tar I gave them m common 
instruction, and carefully d their proceedings and 


~ their rate of improvement. I do not expect to publish 


anything about that iment, at least at this time. 
But I will state here fhe conclusions to which it has 
led me. 
“1, There is in each child a different degree of intellec- 
tual proficiency, which could be called, in mathematical 
his or her ‘personal coefficient’ However 
these individual differences are much less than I had 
anticipated, and are not the striking feature in the un- 
equal rate or speed. of improvement. 
- “2, In this unequal I see nothing—at least 
nothing clearly and unmistakably discernible—that can 


7 be referred to the differences of race. This will probably 
- appear: e after all that has been said of ‘inferior 


races.’ :Should other-facts show that my experiment was 
-not properly conducted, and that the trial was not con- 
clusive, | am ready to give up. Still, it is at least my 
‘ provisional conclusion. 

: “3, Therate of improvement is due almost entirely to 
the relative elevation of the parental circle in which 
children live—the home influence. Those whose ts 
are restricted to the narrowest ge of intellectual 
exercise, live in such a material And ‘cose Jeu, that 
_their mental faculties remain slumbering nod gredually 
become atrophied ; while those who hear at of 
many thi eer ee ane 


a correspon proficiency in their learning. 
.. “The question of course would require more Space and, 
or study 


~ deyelogment. I rather mention it as a subject 


ything else. I had m my life some rare opportu- 
nities to study ‘inferior races, including Indians of 
America, and ‘half-breed Indians’ of the mixed race of 
Mexico. I beheve most of the savans of E have 
but a very incomplete idea of the mental, and still more 
of the moral, of ‘inferior societies Much remains 
to be said about it.” ~’ . 

: My present object being briefly to introduce to English 
readers M. Houzeau’s vi as ts the relative intellectu- 
ality of the children of different races in Jamaica, I will 

hs 


N 
"S 


his eum ents inconclusive. 
im, as well as the reader, of the 
impossibility of duly estimating. the direction or amount 
of future or adult mental development 


mental phenomeng in the young. It has been, I think, 
proved, far instance, that— 
I, At or up to a certain are as sharp as, 
or: than, boys at lesson- i and 
ing. are constantly bet recorded— ps 
—in the newspapers of girls or young women 
ing boys or young men of equal áge in competitive 


examinations And yet it]is not to be inferred the 
female mind is either superior or to the male, that 
is, in a comparison of averages. For the fact-is, that 
Bout the animal series, including Man, the female 
mind ‘is, in rane tapae ifferent from, and inferior to, 
that of the male, e know, moreover, that female supe- 
riority, when it exists, is usually at least confined to 
school life, In subsequent intellectual development proper, 
man, as a rule, far surpasses woman. in-- 
2. Up to a certain point there is the closest possible 
between the mental endowments of the human 
child and of the young of sundry other animals, At cer- 
tain stages of development, and in certain animals, the 
comparison is not even in favour of the child. Andre 
though we are still far from knowing what is the range o 
the mental potentialities of other animals than man, we 
have no reason for supposing that in any of them will 
the maximum intellectual or moral development, attain to 
the average in cultured and civilised man. : 
. W. LAUDER LINDSAY 








NOTES 

AT a recent meeting of the Trustees of the “ Gilchrist Educa- 
tlonal Trust,” they decided to appropriate a sum not exceeding 
1,000%, to the promotion of scientific research, with the prospect 
of repeatthg this grant annually if it should beer adequate fruit. 
The plan proposed is to ask the Council of the Royal Society 
to make recommendations to the Trustees, stating in each case 
the object of the research, the quallfications of the individual by 
whom it is to be conducted, and the sum they propose to be 
assigned to him ; the purpose of the grant being to assist men 
of scienco who have shown themselves capable of advancing 
science, and who may feel themselves precluded from devoting 
their time to swremunerated work, by freeing them from the 
necessity of giving up investigations of great promise for the 
sake of mere bread-earning. We believe that this important 
movement is dne to the representations of Dr. Carpenter, the 
Secretary, to the Trustees, that they would be in this mode 
worthily applying about a fourth part of their income in meeting 
s great national want, and in promoting the second of the objects 
as to which they have an uncontrolled discretion under the will 
of the founder— The benefit, &dpasconent, and propagation af 
learning in every part of the world.” The Council of the Royal 
Society has, we understand, appointed a Committee to consider 
the conditions undez which the Council may most fittingly under- 
take the responsibility of advising the Gilchrist Trustees as to the 
appropriation of their grants. a 

THE matter in dispute between the President and Council of 
the Linnean Society and a certain section of the Fellows, which 
caused so much excitement in the Soclety some months ago, and 
led to the premature retirement of Mr. Bentham from the chair, 
was referred to Lord Hatherley as arbitrator, and has just been 
decided entirely in favour of the Presidentsnd Council ; so that 
no further action will be taken In the matter. — 


WE regret to record the death, on’ July 31, of Dr. Charles T. 
Beke, whose name is so known in connection with geogra- 
phy, etlmology, and phil e i 
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WE have 1e2son to believe that it is the intention of Dr. J. IZ 
Gray to send in his resignation of the Curatorship of the Zoolo- 
gical Department of the British Museum at the close of the pre- 
sent year, Such being the case, he would retire from office 
towards the middle of 1875, within six months of his resignation 
being accepted. 


AN interesting experiment was recently made by MM. 
Bertrand and Mortillet, directors of the St. Germains Museum, 
in the Champ de Manceuvre: the war implements constructed 
from designs of Trajan’s Column were tested, when it was found 
that the catapult threw arrows a distance of 300 yards, The mark 
was hit regularly each time up to 180 yards. The same can be 
said of the onager, which sends stones to ajdistance of 180 yards 
with astonuhing precision, although weighing 1jlbs. The initial 
velocity was calculated to be more than fifty metres per second, as 
the time taken to reach the mark is not more than seven seconds 
and sometimes less than five. All these apparatus are to be tried 
ata public exhibition to be given in the beginning of next 
October. è 


ON Saturday last, the ‘‘capping day” of the graduates of 
Edinburgh, the occasion was celebrated by the customary dinner 
of the Edinburgh University Club, at St. James’s Hall; Dr. 
Cobbold, F.R.S., m the chair. Amongst the distinguished 
visitors present was the Right Hon. Sir Bartle Frere, K.C.B., 
who, on replying to the toast of ‘The Vistors,” remarked 
on the high state of efficiency of the men who entered on 
Foreign Service, having previously studied at the northern Uni- 
versity. During the afternoon a telegiam wos received from 


Prof. Balfour announcing that upwards of 100 new graduates 
were enrolled amongst the alumni of the University. 


AT the last meeting of the Connecticut Academy of Arts and 
Sciences, Prof Marsh made a communication on the size of 
brains of tertiary mammals, comparing the relative sires of those 
of the Eocene, Miocene, and Pliocene. His facts appear to 
have a very important bearing on the history of the evolntion of 
mammals, and indicate future interesting lines of research. In 
all the known examples of groups he has been able to compaie, 
he finds those of the Eocene have remarkably small brains ; those 
of the Miocene are larger, and the Pliocene still larger, while 


the existing species are again stil larger. 


Dr. G. B. HALFORD writes to the Mabourne Argus on the 
strength of the polson of Australian snakes as compared with 
those of India, and also of the efficacy of liquor ammonis in 
counteracting the poison. It is established that the poison of 
the Australian tiger snake is as deadly as that of the cobra, but 
Dr. Ewart of Calcutta concludes from experiments that the 
liquor ammonic as a counter-agent is inert Dr. Halford gives 
the detsils of a case in which a greyhound which had been so badly 
bitten by a make as to be totally ‘‘insenmble either to sound or 
feeling, and never moved,” was rapidly brought to life and 
strength by the mjectlon of ammonia and water into the jogular 
vein. Dr. Halford thus concludes his letter :—‘‘They have far 
more advantages in India for these inquirles than we have a, 
pregent, They have their snake men, who handle the reptiles 
freely fo. them—a Government thet has already given thousands 
of pounds for the purpose of experiment and publication. I feel 
myself a very poor and insignificant rival, and yet there is 
nothing I should lke better than to puisue the subject to the 
end, if tbat be pozmble—not to publish an illustrated work on 
snakes, with details of all the failures in treatment that have ever 
occurred, but to discever the best remedy or remedies for the 
treatment of snake-polsoning. If the Government would assist 
I would do the work ; or if they would appomt anyone else İ 
would help with every suggestion possible, for in the long interval 
that has elapsed since my first experiments I heve' not been idle, 


Tf is good in science, as in other things, occasionally to reculer 
pour miasx sauter.” 


IT is seid on good authority that the introduction of sheep into 
the foot hills and higher portions of the Sierra Nevada, in Cali- 
fornia, is beginning to make havoc of its proper flora, 

A MATHEMATICAL Society of Bohemia, with its heed- 
quarters at Prugue, has announced its formation. 


THE last meeting ‘for the year of the American Academy ot 
Science and Arts was held in May, yet early in June the volume 
of Proceedings was issued, contaming all the’ papers of the 
session. 


Pror. SILVESTRI, who has made a special study of the phe- 
nomena of Mount Etna, announces that an eruption may be 


expected ahortly. 

THe Hope Chemistry Prize in tht University of Edinburgh, 
now converted into a travelling scholarship, has been awarded 
to Mr. R. M. Robertson, 


A TELEGRAM from Melbourne, of Aug. 1, states that Coggla's 
comet is visible there and presents a brilliant appearance. 


M, SIDOROFF, says the Eastern Budgad, member of the Geo- 
graphical Society of St. Petersburg, has addressed a report to 
the Russian Admuralty with regard to the Austrian Polar Eape- 
didon, of which nothing has been heard since August 1872. 
M. Sidoroff says in his report that the «Ztgathof was last seen 
by Count Wiltcrek in a gulf near Cape Nassau, whose outlet 
was then being choked up with ice. Since that time various 
seamen coming from Novaya Zemlya have reported that the quan- 
tity of drift ice in the Icy Sea had considerably increased, and 
that in the summer of 1873 it was extraordmanly abundant. 
Formerly the ice on the coast of the above island only extended 
to a distance of five versts m the month of Jone, while in mid- 
summer 1873 the width of the]icy zone amounted to about 
100 versts, M. Sidoroff believes that if Cape Nassau had been 
free of ice, the Tegathof would certainly have gone round the 
north-eastern point of Novaya Zemlya, which 1s only a day's 
journey from Cape Nassau, and thus reached the gulf of Yeni- 
selsk without difficulty. It is therefore probable that the expe- 
dition is froren up and in want of provisions, and M. Sidoroff 
&ccoidingly recommends the Russien Government to send food, 
&c., by land to Cape Nassau, adding that he will contiibute 
IOQ/. to the expenses of the undertaking. The Admuralty has 
approved of this proposal, and is now taking the necessary steps 
for carrying it oul. 


WITH regard to the question of ‘Sounding and Sensitive 
Flames," Mr, A. K. Irvine, of Glasgow, writes—'' About twelve 
years ago I first observed the ‘sounding’ flame as it occms on 
the cembustion of gas and air passing through a disc of wire 
gauze enclosed in a tube, and showed it to one or two scientific 
friends, but I published nothing on the subject till 1871, when I 
took patents in this and other countries for a miners’ safety lamp, 
which indicates by a loud musical note the presence of an explo- 
sive atmosphere, by the ignition (at the ordinary flame of the 
lamp) and combustion of the gas and arr entering through a disc 
of wire-gauze surrounding the wick tube." : 


THE annual session of the British Archeologica! Association 
commenced on Tuesday morning in Bristol, under the piesi- 
dency of Mr. Kirkman Hodgson, M.P., and will continue all the 
week and conclude next Monday at noon. The members of the 
Association, numbering about 100, and including archrologists 
from all parts of the country, assembled in the Guildhall, where 
they were welcomed by the Mayor and Corporation, The party 
then proceeded to the first point of interest on the day's pro- 
gramme, namely, St, Mary Redcliffe Church; here Mr. F. 
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Godard, F.S.A., reada short paper on the church. The mem- 
bers of the Association afterwards visited the Temple Church, 
which is noted for the fact of its tower being 4 ft. out of the 


THE great work “On the Marine Mammals of the North 

Pacific,” by Capt C. M. Scammeon, of the United States 
Revenue Service, has now been completed and is pablished by 
john H. Carmany & Co., San Francisco. It forms n stout 
quarto volume, with many plates, and contains an exhaustive 
history of the whales, porpoises, and other Cetaceans, together 
with that of the sea-elephant, sea-lion, ses-otter, the walrus, &c., 
all accurately figured and described. A specially important sec- 
tion of the volume is that upon the American whale-fishery, 
giving an account of its orlgin, extent, mode of prosecution, its 
progress and present condition, with a full description of all the 
apparatus used in the capture and utilisation of the Cetaceans, 
and the incidents of & whaling life. In an appendix is a sys- 
tematic account and catalogue of the Cetaceans of the North 
Pacific, by Mr. Dell, a glossary of wofds and phrases used by 
whalemen, and a list of stores and outfits As an exhaustive 
treatise, even of a limited field of the whale-fishery, this book 
will probably occupy the first rank in the literature of the 
subject. ji d 


- TH Reports and Proceedings for 1873 of the Miners’ Asso- 


ciation of Cornwall and Devon contain a number of valuable 
papers on various subjects connected with mining, The Amo- 
clatlon, we regret to see, is somewhat cramped for want of funds, 
though we sre glad to see from the lecturer's report that much 
good work is being done in the way of spreading scientific 


- knowledge among tbe young men of the districts in the midst of 


which the Association is established. 


. THE sum of 22 guineas, subscribed by a few gentlemen, having 
been placed in the hands of the Council of the Leicester Literary 
and Philosophical Society to be distributed in prizes, in such a 
manner as to promote the study of natural science, the Com- 
mittee appointed for carrying out the scheme have resolved to 
offer the prizes on a plan by which they hope that the interest 
and co-operation of a large number of persons will be secured, 
and the Town Museum at the same time greatly benefited. The 


cryptogams. Every specimen must have been collected within 
the borders of the county; and the other precantions are such 
as ought to produce a valuable local collection of specimens. 


FEW persone are aware of the important exploration which 
has been going on for a year or two past in Costa Rica, under 
the direction of Prof. William M. Gabb, a geologist and ex- 
plorer of Philadelphis, well, known.for his excellent scientific 
work, especially in connection with the geological survey of 
California, [under Prof Whitney. The special object is an in- 
vestigation of an entirely unknown region of South-eastern Costa 
Rica, inhabited only by savages, but known to contain rich 
treasures of minerals, worked by the Spaniards in the early days 

- of the Conquest ; this knowledge being only by traditions, Al- 
thoagh the party bas consisted[only of Prof Gabb, and foar 
assistants, it has already gathered a great deal of important in- 
formation and material in reference to the economical, scientific, 


expected, the geological structure of the country has occupied 2 
large share of Prof, Gabb’s attention, and enough has been dis- 


covered to warrant the belief that the mineral resources are of 
great importance. The greatest interest attaches, however, to 
the discovery of two previously unknown volcanoes, not less than 
7,000 ft. high, in the main cordillera just north-west of Pico 
Blanco, Of these he js about to make a thorough examination. 
The natural htcory collections made by the professor are of un- 
usual magnitude and value, embracing all departments of too- 
logy, and especially rich in mammals, birds, reptiles, and insects. 
Of fish there were but few species, but all that could be found 
were secured, The ethnology and philology of the country have 
been attended to very thoroughly. Material illustrating the 
manners and customs of the people was also gathered in great 
quantities, and important discoveries made of Haces, or prehis- 
toric graves. In addition to these, Prof. Gabb is on the track of 
an ancient buried city, of which no mention is made in any his- 
tory of the country. The natural history and ethnological col- 
lecions made have been sent to the National Museum, where 
they form & conspicuous feature in the Central American series. 
The material thus collected by-Prof. Gabb will, on Hf return, be 
made the subject of an elaborate work, in which he hopes to pre- 
sent the whole subject of the physical and natural history of the 
country in its fullest detail, An important geological discovery 
made by him is that the appearance of dry land on the isthmus 
is of Tertlary date, and that it is coeval with the period of vol- 
canlc excitement in the Californian sierra. 


Mz. E. DUXKXENYIELD JONIS, of Pyroleira, near Jacareby, 
province of Sof Panlo, Brazil writes us that on April 21 he 
witnessed & mast glorious lunar rainbow just after & thunder- 
storm, at about 8.30 p.m. The arc was one of about 120°, and 
the secondary bow was just visible though not distinct ; but the 
most remarkable part of the phenomenon was the increase of 
light over the cse segment of the circle. The clouds within 
the rainbow appeared much lighter than those outside. The 
bow was quite white, not the slightest trace of colour appearing. 
The moon was only five days old, and ıt seems strange that the 
rainbow should have been so bright with so young a moon. Our 
correspondent understands that lunar rainbows are very uncom- 
mon in that part of the world. This is natural, he states, for 
showers (dunng which alone the phenomenon can take place) 
generally occur before sunset and are rare at night. 


. THX exhibiton intended to celebrate the fiftieth year of the 
Franklin Institute is to be held in Philadelphia from Oct. 6 to 
Oct. 3r. Al products ot national industry may be sent for 
exhibition. In addition to three classes of premiums—a silver 
medal of the Franklin Institute, a bronze medal, and a diploma 
of honourable mention—cases of special merit may be referred 
to the Committee on Sclence and Arts, with & recommendation 
for the award of the Scott legacy premium or the Elliot Cresson 
gold medal The Scott legacy premium—a bronze medal and 
20 dols,—is vested in the City of Philadelphie by the provisions 
of the will of John Scott, of Edinburgh, made in 1816, and the 
city has confided the trust to the Franklin Institute, The 
Elliot Cresson gold medal is an honour which has rarely been 
awarded. 


“Report on'thc Physical Charaoter and Resources of Gipps- 
land? (Melbourne, 1874) is the title of a pamphlet of upwards 
of 60 pp., containing a report of the Surveyor-General and the 
Secretary of Mines for Victoria of observations made on a re 
cent tour through that pert of the colony of Victoria. Gippe- 
land includes that part tof pde | between E. long, 
145" 50' and 150°, and contains an area of 13,898 square miles, 
The report contains many careful observations on the geology, 
natural history, and resources of the district, and is a valuable 
addition to our knowledge of the great southern continent, A 
good map and a géological-section acfompany the report. 
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Last week two remarkebly fine examples of the Smooth 
Hound or Skate-toothed Shark (Musteins vulgaris) were taken 
in the fish weirs at Rhos Tynach, near Llandudno, and have been 
secured by Mr. W. Saville-Kent for the tanks of the Manchester 
Aquarum. The fish arrived in good,condition,* and have 
proved to be a pair, male and female. The latter, since its 
arrival, has presented the institution with six young ones ; these 
are all doing well, already take food, and are now swimming 
about with the parents in the tank allotted them, 4oft. long, 
presenting a most interesting spectacle. Some young herring 
have been introduced by way of experiment, and the result has 
been so satisfactory that it is sanguinely anticipated that the 
Manchester Aquarium will shortly possess as fine & shoal of 
herring as may be seen at Brighton. The inland position of 
the former station and the consequent difficulties to be overcome 
m transit will considerably enhance the value of such an exhibi- 
tion. The attendance at the weekly lectures and the interest 
manifested in them continue to increase. 


Ture additions to the Zoological Society's Gardens during the 
past week include a Laughing Kingfisher (Dacelo gigantea) from 
Australia, presented by Mr. J. S. White; two Black-handed 
Spider Monkeys (Adeles melanochir) from Central America, pre- 
sented by Mr. S. W. Rix; & Greater Sulphur-crested Cockatoo 
(Cacatua galerita) from Australia, presented by Miss S. Hooper ; 
a Tamandua Ant-eater (Tamandua taredactwa) from South 
America, deposited ; and three Blotched Genets (Genetta tigrina), 
born in the Gardens. 








SCIENTIFIC SERIALS 


THE Journal of the Chemical Society for July contains the fol- 
lowing papers :—Note on a new mmeral New Caledonia, 
by Archibald Liverxidge. This mineral is a hydrated silicate of 
nickel and magnesium allied to a/pe‘e,—Messts. Gladstone and 
Tribe contnbute the seventh part of their researches on the 


action of the copper-xinc couple on organic compounds. The 
substances now submitted to the action of the le are the 
chlorides of ethylene and ethylidene. The dry ides are not 


acted on by the couple, even at a boiling heat, but in presence 
of water a feeble decomposition occurs, The decomposition is 
more energetic in the case of ethylidene chloride in the presence 


of alcohol, decomposition taking place according to the equa- 
tions :— 


C,B,Cl, + ake | + 22n = C,H, + RAE Zn 


C,H,CÀl + Zn = CHet ZnCly 
Ethylene chloride undergoes a small amount of decom- 

ton when mixed alcohol and heated with the couple.— 

meric terpenes and their derivatives, Part IV., §1.—On 
cajeput oil, by Dr.'C. R. A. Wright and T. Lambert. The oil 
was fractionally distilled, and fraction boiling at 1769— 
179° (giving on analysis numbers agreeing with the formule 
C,,H,,0) was used for the experiments described. When 
treated with bromine the compcund CyaHayBr,0 in produced, 
ard this, on distillation, decomposes as follows :— 

! Ca) HyBryO = H,O + aHBr + Cy Hy, 


The cymene thus obtained is identical with that obtainable from 
many other terpene derivatives, since it yields by onidation a 
mixtme of terephthalic and acetic acida, —& 2. On the action of 

p HERES on t and their dexivatrves, 
by Dr. R. A. Wright The of this substance appears 
to be the same in the case of cltronellol and cajeputol, & terpene 
being first produced according to the reaction :— 


C, H,,0 — HO = Cy Hig 
and this tapene by the further action of the pentasulphide 
7—9 


splitting up 
Ci EH, + S = HS + Cu Hi, 


‘The cymene produced is identical with the 
of ammonia on phenyl-chloracetamide cresyl-chloraceta- 
mide, by Dr. D. Tommasi. Wher ammonia is ed in a 
mixture of alcohol and water, and the amides warmed with this 


,——Acion 


H{O= Np} + 


termed by its discoverer pkenyi- k 
by boling water, by potassic, and baric hydrates, this 
substance aniline and some barium salt not examined. 
Cresi- 

similar 


is obtained bya similar and 
possesses very —On Aqua Regis the 
nitroxyl chlorides, by Dr. W. A. Tilden. The dried gases 
evolved from hot agua regia when passed into concentrated 
sulphuric acid rie to the deposition of a crystalline substance 
of the formula NOHSO,, while free chlorine and hydrochloric 
acid gas escape. The acid nitroxyl sulphate heated with dry 
sodium chloride yields ni 1 monochloride (NOCI) os an 
orange-yellow Hquefymg by a freezing mixture of ice and 
salt. e au wis researches profe tat; this gis 15 e 
ker er rae ta an orine evo from agua 


HNO,-- 3HCl = NOCI + Cl, + 2H40. 


The poets panet it by Olaia E. Orma, oa ee 
paration of ethyl e and its homologues. The author 
passes hydrochloric acid gas into ethylic or methylic alcohol 
containing fused zinc chloride in solution. The present part 
contains its usual collection of valuable abstracts. 


THE American Journal of Science and Arts, July, —Results 
denved from an examination of the United States weather maps 
IUE Eds Loomis ; this we shaM notice separately, —Prof. 
C. F. Hi describes:a. method. of kd pele photogreolic dzy- 
plates by daylight, by desensitising and resensitismg the 
com ds.— produced by the 


poun a molecular chan 
electrical currents through iron steel bars, by John Trow- 
: an electric 


MIE 


CH,HOCO 


forming the armature of the two poles is 
armature beyond the two poles than itis when 


gro (2) Om pointa ol tie 
two poles the magnetisation 1s greatest when poles of the opposito 
names are . A north and south pole attract an amature, 
therefore, much greater force than two north or two south 


lows :— (3°) '' 
of parallel currents should 
reru d ena contrary, it is diminished. 
rents in the magnetising helices run in te directions, 

act oret ead oe ex ds cuim hen 
Mound the pateles of tho iron, and should dimmiah cach others 
action ; on the ; it is increased. EU dap AAA 
helices should be ed at the middle ber. It is not." 
When the bar to be experimented on forms not the core, but the 
armature of two electro- SENE effects obtained are the 


oc ee Gold Hill Mining with a 
map.—Notes on on gratings, by John M. with 


woodcuts. ure long account Mr. Blake mentions in 
many ts he been anticipated by Lord Rayleigh in the 
Phil. . for Fe last. The Ts origl- 


nation of the ‘‘bands” differs from Lord Rayleigh's.—On the 
spectrum of the Zodiacal Light, by A. W. Wright. A Duboscq 
pech ošcopo with «snes pram was employes the telescope 
and collimator of which havea clear aperture of 274 centimetres. 
The magnifying power of the former us nine diameters, Special 
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a ee RN D 
observations, 


were taken with the 
wn the fi 


tions of the resistance of materlalt —Dr. Lewis Feuchtwanger 
contributes a paper On beryte : its manifold uses in the arte 
=e describes a new connection 
» which the 


e 
spt nd der : Sckmweierriscken Gesell. 
eda, 1873.—M. Mousson has mado e general revision of 
the terrestrial malaco 


logical famà of the Islan 
discuming Pri combs, all ha gee 
hitherto mentioned ; and thé results 
detailed fn a com 

to the 


dccus tase contait 183 certain species of 

athe er 183 

and flaviatile fholfascs ; the largest numbers being 

Teneriffe (90) and Palma (43) ; which may, ia party 
greater extent and richness of and 


attenuated to à mere. thregd, or 
terrestrial shells 


a series of which have no 

resent analogues, are older than those of Gran Canaria; which 
- do present actual species though modified in the form of varie- 
ties ; and the latter again are older than those of Tenerifie, the 


logical iamma of the Canaries ie not redaciblo io any other fauna, 
and appears to have been developed in & manner perfectly auto- 
athens The features i the Canarian 


says M. Mousson, ‘‘is that these islands, 
though often \distinct from one another, 


hearly the same, and have tre- 

wnb-fossil iama that are distinguishable. The 

diversity of odghbourtng forms in the different islands denotes a 
date, but proves nothing as regards the pos- 

sibility of these islands having once formed `a pact 
continent, afterwards up.—The second and remain- 
e uu DM olime a Py TER ,and 


ect the fossil tartolses of Solothurn and the rest of the Tura 
formation, The author's investigation is of à th ex- 
hausttve sawd tho paper (with its 17 y executed 
li plates), will be found a valuable to this 


of 


Revue d Anthropolegit, t. tii, No. 1, 1874.—M. Gustave 
Tagnoan, in the Gist paper, considers the grounds i 
purely c origin may be ascribed to the primitive inhabitants 
D the Basin of de 


and modern authorities he is led to ascribe’ a 
these peoples.—M. G, de Rialle devotes a long very com 
hensive paper to the history of the peoples of Central Ana—-M F. 
Morerio's account of his of some Prehistorm - 
; or ancient Indian habitations, on the 

) forms a valuable contribution to 


logy, reserving 
considerations ta which the facts observed seem to point.— The 
recent sty in one of the Canaries of a aoran: aci 
such as has hitherto been found only in Numidia, has called fo-th 
mou a er M, Faldherbeon the ethnology of the Canarie 


prevalence P. embalming the 
cad, and reducing them to the state of mummies, in which condi- 
tion have been found among the natives of these islands. —In 
No. 2 Ce eh pi Pap n aare tered (ia aean. 
tacy of s fadal ana er sd esas sufficiency of . 
Ehe date on wii tt wan La first attempt to establish a 
system of human craniometry, Camiper's definition of the faclal 

greatest 


angle deserves the respect, and M. Topinard shows ttat 
the sibargnent deprecation o the value of his method is chiefly 
due to vagne and variable modes of its plication, 
wluch ed with Geoffrey Saint-Hilaire Cuvier. 
M. 'l'opinard is af opinion that even when used with the - 
est attention to the rules which Camper himself i his 
method can scarcely be employed with ectly tical results 
by different observers, and hence he it would be advis- 

to adopt some less variable process of d the 


not the extremes which we ought to aim at obtaining ; the former 
fend to error.—French 


Dordogne. 

note on the cave of the church at Excidenil, M. 
Parrot gives us the results of one of the most recent explorations 
A careful examination of this cave or 
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SOCIETIES AND ACADEMIES 


LONDON 


Royal Horticultural Society, July 15.—Sdentific Com- 
mittee —A. Smee, F.R.S., in the chajr.—Mr. McLachlan 
showed damson leaves affected with a gall produces Voluulifex 
pruni, a species commonly found on the —Dr. Hooker sent 
a note stating that since the last meeting a Ward's case had been 
received from Mr. Moseley of the Challenger, and th all the 
plants were dead, the soil, when spread out and yielded 


numerous ings of Pri and Asorala—Dr. Masters er- 
hibited a branch of Privet, with large woody spines. 
General M .—Dr. Masters, F.R- S., in the ir.—Tho 


Rev. M. J. Ber. commented on the most important of the 
objects i to the Fruit and Floral Committees, 


PHILADELPHIA 
Academy of Natural Sciences, Dec. 30, 1873.—Dr. 
Ruschenberger, president, in the chair.— The follo paper 
was presented for publication :—Remarkable i in 


coloration, &c., of certain larve of Noc- 
turnal ipe. erg by Thos. G. Gentry.—On report of 
the committees, the following 


were ordered to be printed : 
Descupton of seven new species of Umwnida of the United 
States, by Isaac Len; Description of three new species of 
Uninus of the United States, by Iseac Lea 

Jan. 6.—Dr. Ruschen , president, in the chair.— 
Dr. J. G. Hunt remarked structure of the Skrea 
pustlla differed widely from that of our other indigenous 
schizaceous ferns, vir, Lygodium palsmatem, and its morpho- 
logi elena ere unlike chose of our dem in eral. 
The barren frond of Schzeea pusilla ty marked on its epi- 
dermal surface with a dowdle lse of stomata, and these organs 
extend the entire of the frond. The cells which make up 
the interior of this delicate fern are cylindrical and vary in size, 
but their distinctive characters lle in minute projections or out- 


growths from all sides of the cells, and these projections meet 
and are articulated with corresponding outgrowth from adjoining 
cells, so that the cells of Schreea have pene between them 


in every direction intercellular spaces and channels of remarkable 
regularity «nd beanty, and so characteristic is this plan of cell- 
union that the botanist need find no difficulty in identifying the 
smallest fragment of the t. This morphological peculiarity 
has not been noticed before.—Mr. Thomas Meehan exhibited 
some flowers of 1 js, in which some of 
them had the pistils almost wanting, while the flowers were perfect 
in all other particulars, He said it was well known that in culti- 
vation this plant never produced fruit unless by artificial cross- 
impregnation, but he th the tendency to abort in the female 
floweis, and thus the classes which were in structure as 
well as practically uni-sexual, had not been noticed before. 
There was & in New Zesland, however, known to be 
m it might be just possible that the Paussifforuces, 
with mostly hermaphrodite were following in the wake 
of the allied Cxcerbvtacce, in which a complete separation of tho 
sexes was tho rule. 
Jan. 13.—Dr. Ruschenberger, president, in the chair.—Prof. 
Leidy remarked that two of Hydra were common in the 
bourhood of Philadelphia, One is of a light brownish hue 
is found on the under side of stones and on aquatic plants 
in the Delaware and Schuylkill rivers, and in ditches communi- 
cating with the same. Preserved in an after some 
days the animels will often elon irpoc aia savera 
inches in length, The green is found 
springs attached to aquatic plants. Tt has from wx to 


tentacles, which never to the extent they do in the brown 
Hydra. In winter the is frequently observed with the 
male organs d just below the head as a mamma-like 


process on each side of the body. He had not been able to 
i rr cna co wero aiat TO dong 
and A. vidis of Europe. E Agamixz had indicated smiar 
names of H. carnea and H. Of the former he remarks 
that it has very short and, if this 1s correct under all 
circumstances, it must be different from our brown Hydra, which 
can elongate its arms for 3 in. or more. 

jan. 20.—Dr. Ruschenberger, president, in the chair.— Prof. 
E. D. Cope described some species of extinct tortoises from cer- 
tain formations of north Colorado, which had been pre- 
viously found in the Fort Union or lignite beds of the Mimpuri 


river by Dr Hayden. He had in 1868 recognised the 
age of the latter as Cretaceous, to the opinion expressed 
by some geologists, that the formation both in Dakota and 
Colorido 1$ Terbary.—Mr. Cope inciden mentioned the 
recent discovery oF remains of Dinasatrs in the lignite beds of 
Colorado, which were thus proved to belong to the Cretaceous 
parioa, and not Tertiary, as the evidence of fossil plants had 
interpreted Dy Mr, Lesquereux and others, Dr. LeConte 
expressed his great satisfaction at the complete confirmation, by 
his friend Mr. Cope, of the statements he made several years 
ago. (Notes ari thi logy of the S for the Extension of the 
nion Pacific Railway, faston Di ision : Philadelphia, Feb. 
1867), concerning the Cretaceous age of the lignites at the eastern 
base of the Rocky Mountains, from near Denver southwards into 
New Mexico. 
Jan. 27.—Dr. Ruschenberger, president, in the chair.—Prof. 
Cope made some observations on the age of the te and other 


corresponding (ona of the West, and y its supposed 
equivalent in Northern Colorado, He referred to his determina- 
tion ot the Upper Missour: formation as Cretaceous m 1868; of 
the Wyoming Bitter Creek senes as of tbe same in 1872. 
He now added the Colorado strata to the same, on the evidence 
of vertebrate remains procfired by himself dunng the past season, 
in connection with the United States Geological Survey under 
Dr. F. V. Hayden. These remains consisted of Dinosauria of 


three tortoises of five, and a le species of crocodile, 
Five of the pa were diagnostic, Dinosaria were 1e- 
ferred to the old Hadrosaurus and the new genera Po/yonax 


and Ciomodeu, The Cromodon arctains was a large herbivorous 
saurian, alied to Aadrosourus, but with a most complex and 
singular type of dentition ; the size that of a horse. The other 
two species are much larger. . 

Boston, U.S. 


Society of Natural History, Feb, 18.—Dr. H. Hagen 
read a paper On amber in North America, celling art n- 
tion to a forgotten paper by Dr. G. Tivost, published in 
Silliman’s American SYournual of Science, 1821, entitled, ''De- 
scription of a variety of Amber, and of a fossil substance 
zipposed to be tho nest of an insect, discovered at Cape 
Se Mda” This paper contains much more than its title 
would indicate, giving an elaborate account of the logi- 
cal formation of Sable Dr. Haga then describe! e 
different strata at Cape Sable, as given by Dr. Troost ; compar- 
ing which with the profile of the coast of Samland in Eastern 
Prussia, where most of the amber was found, he showed there 
was little resemblance between the two, except the occurrence of 
amber in sandy strata and the utmaton of sand by non 
oxide, although whether this sand any similarity to the glau- 
conite of the amber strata in Prussia he did not know. A 
striking difference between the amber strat in Eastern Prussia 
and in Merylend is the occurrence of lignite only below these 
strata in the latter and only above in the former locality. This 
fact perhaps indicates some similarity with the occurrence of 
anier m the gcn rie sand of teil ers of Prussa, 
—Dr. Hunt then reeda papar on tao ot cla PAR 
examined the water of the near its mouth, he foan 
it to contain about I-2000 o ed matter, chiefly 
clay, which required from ten to fourteen days to subside. 
He, however, observed that the addition of sea-water or 
of salt? sulphate of alam, or sulphuilc acid, rendered 
the turbid water clear in from twelve to ei houn. He 
thus explained the ready precipitation of the suspended clay 
when the river water comes in contact with the salt waters of the 
Gulf of Mexico, causing thus great deposits of fine mud and 
helping us to understand the origin of the accumulations of - 
lites and clay slates which are met with in various geological for- 
mations, An explanation of this phenomenon is to be found, 
Dr. Hunt thinks, in the researches of Guthrie on the formation 
of drops (Proc. Royal Soc., xiv., 1864). Studying the*sire of 
drops of water falling from a small of ivory, he found 
that the cohesion of the water was ed when it held saline 
matter in sol as was shown by the smaller mze of the drops. 
This was verified by ts with solutions of vanous 
strengths, of nitre and chlorxie of calcium. It was fonnd that 
the addition of eight parts of the latter salt to 1,000 parts 
of water reduced by one-ninth the size of the aiops, which was 
determined by their diminished weight These iesuls show a 
diminished cohesion of the liquid to the rvory sphere, from 
which it was by the force of gravity made to fal. ‘The cohesion 
in virtue of which extremely attenuated particles of clay are held 


a 
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in ion in water in oppositión to gravity, is in this manner po 


far by the addition of saline matters that gravity and cohe- 
sion rapidly assert themselves among the 
which a ee and: mbaide leaving the saline liquid 
clear. The precipitation of suspended clay is made very rapid 
when a strong solution of salt is employed, — - 

i "VIENNA 


Imperial Academy of Sclences, March 12.:-M. Puschl 
communicated a paper on heat of bodies and ether- . 


rithmic decrement for different is the same, But 
metal remains malt when the moment of inertia 
is changed, or or shortened, and so the time 


These peculiarities of musical instru- 
ments, may be variously utilised, —M. Schrauf presented a 
note an the thermo- of various minerals, 

March 19.—Prof, Mach communicated a third -paper On the 
sense of equilibrium, gh a formula which to pressure 
af parta of the body on other, muscular akin sensi- 
tions, b blood and the 


und: èómparison of the surfaces of the carth and moon, He 
‘criticises M, Elie de Beaumont's theory, regarding it as merely 
a fragment of a more general orogeny. 

GoTTINGEN 


Royal Society of Sciences, Feb. 7. —M. Grisebach read a 
paper On a collection of ts made by Prof. Lorenz in the 
provinces of Cordova, , del Estero, Tucuman, and Catr- 


gent labour of two years, and in widely different localities, furnished. 
only 900 species, showing how varied, comparatively, aro 
the Argentine flora. N: climate ncr soll seems to account 
for this homogeneity. The authar considers it explained by the 
fact ofthis part of South America having been mused out of the 
bed of the Atlantic later than the neighbouring regions of Brazil 
and Chii, periods being necessary for the ap- 
pomno olara rgunis As to the quest]on whether there 


latter i$ true; the number of endemic 
sporea is abant di per centy a proportion similar to that in 
flora regarded as ind dent Am the Tamia apecdies 
the relationship to is ee akal com. 
municaíed a papar Ori thermo-electricity, conduction of heat, 
and electricity. He sers out with the hypothesis that with a 
heat-current of certain emouht dependent on the nature of the 
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ICELAND’S MILLENARY 


A T are nearly es old as history, and 
are of constant occurrence ; centenaries are of com- 
paratively modern date, but have been not infrequent during 
the past thirty years ; a millenary, however, must not only 
necessarily occur with extreme rarity, but there are many 
chances that in a thousand years an event which was long 
held of the greatest moment may be looked back upon with 
comparative indifference, may have dwindled into com- 
parative insignificance, as seen from a new point of 
view or in the shadow of some more stupendous occur- 
rence; orthe individuality, whether a nation or a wide- 
spread association, in whose career the event was held to 
be of prime importance, may have become either extinct 
or abso in some wider individuality, which may not 
be eo impressed by the memory of the episode as to be 
moved to celebrate its millenary, The Icelanders then 
have reason to, congratulate themselves that they have 
kept their individuality intact for so long, as to be now 
' celebrating the rjoooth anniversary of their ongin as a 
distinct and separate community. 

It will be found on examination that men keep alive the 
memory, by festival or otherwise, of any event because 
that event marks the beginning or the renewal of life 
in an individual or a community, There are many 
events in the history of individual nations and of the 
world which might thus very appropriately be annually 
or centennially remembered ; there are not a few occur- 
rences in the history of our own country that well deserve 
such & commemoration on account of the new impulses 
they gave to our national life and our intellectual progress, 
as well as indirectly to the advancement of the-world at 
large. We believe that, on the whole, this periodical 
celebration of the occurrence of events which mark certain 
stages in the progress of & community or of the world 
serves a good purpose and ought to be encouraged; it 
affords us an opportunity to take stock of our gains, to 
mensure the extent of our progress, to see wherein we 
have erred and how we ought to mend our ways; and 
last, but not least, it gives the world an excuse for learning 
something about the important events which have 
marked its history. 

This celebration of the r,oooth anniversary of the 
colonisation of Iceland ought to excite the interest 
of a wider circle than the few thousands who fondly 
cling to the bleak but picturesque Arctic outpost 
which has been the home of themselves or their an- 
cestors for a thousand years, and where they have main- 
tained stereotyped, as it were, the physiognomy, dress, 
and manners of a people that were at one time rulers of 
the sea and very nearly lords of all Europe. It would be 
an interesting task to investigate the causes which have 
brought it to pass that a people at one time so over- 
flowing with energy as the old Norsemen, should for some 
centuries now have been justly regarded as the most 
peaceable, industribus, and most home-keeping people in 
Europe. As everyone knows, for about 200 years from 
about the middle of the eighth century AD. the Norse 
rovers, the “ vikings,” the men of, the viks, voes, or bays, 
were to be found on alfhost every sea of Europe, rousing 
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to activity or over-mastering the exhausted southern 
nations. It was no doubt good for our own land that it 
should receive such a large infusion of this energetic 
northern life, as it did, first in the shape of Danish 
invaders and settlers, who have left a broad mark 
on the northern counties of England, the south and north- 
east and west of Scotland, and again in the shape of the 
Normans who shed themselves over the land under the 
leadership of Duke William. These Norsemen, one of 
the branches of the great Teutonic kin, seem to hare 
taken kindly enough to the wild, roaming life of sea-rovers, 
and hardy indeed they must have been to weather the 
hazards of the sea in such craft as they then could com- 
mand. But, after all, it should be remembered that even 
in the eighth and ninth centuries Europe had not quite 
subsided from the commotions which followed on the 
coming in from the east of the great Tentonic wave, and 
as the Scandinaviah offshoot was probably one of the 
latest to reach its destination, the great northern 
peninsula, we need not be surprised thatit was one of the 
latest to settle down to a quiet and home-keeping life ; it 
did so only after sending out wavelets in all directions, 
east and west and south, which wavelets produced im- 
pressions that have continued for good even until now. 
As seen in the stories, historical and legendary, that come 
down to us, these hardy Norsemen of yore were a glorious 
race of men, half barbaric as they were, full of the greatest 
capabilities and a splendid energy, to the infusion among 
us of which we ourselves are no doubt indebted to a con- 
siderable extent for the capacity which has enabled us to 
attain such large intellectual and material achievements, 
and for that never-subdued love of liberty which in all 
directions has been so fruitful in results. 

Even in Iceland, cut almost entirely off as it has been 
since its colonisation from the influences that have 
stirred and moulded the rest of Europe, the fine energy of 
its Norse Colonisers has by no means died out, Yet this 
old Norse Colony cannot be said to have advanced much 
beyond the standpoint it occupjed a thousand years ago. 
The Icelanders have no doubt produced much literature 
that must be of permanent value both intrinsically and 
as an all-important aid to the scientific student of 
language and of the human race. Still they must, we 
fear, be looked upon as a thousand years behind the 
rest of Europe, and a study of their present condi- 
tion will afford an excellent means of estimatiny the 
immense advances which the civilised world as a whole 
has made during the last thousand year& And to 
what is this advance owing? Is it not simply that in 
Europe generally, knowledge has been spreading in an 
increasing ratio, and that our knowledge has been be- 
coming more and more scientific? Would not a survey 
of the nations of the world show us that those nations in 
which science is cultivated to the highest possible extent 
alongside of other fields. of intellectual activity, are the 
nations which hold the front rank in the march of the 
world’s progress? In short, it will be found, we believe, 
that the world’s progress and science are almost con- 
vertible terms. But science to be of any practical 
utility requires something to work with, and that 
something in the case of our own nation is Coal. The 
student of history ought to bear this in mind, and thus he 
will see that in Iceland, however far theory might have 
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gone, geology would for ever have forbidden any. great 
national advances as depending on science. Here is a 


tremendous thought for our statesmen and political 


economists. England without science would have been 
in the position of Iceland without coal | 
The early visitors to Iceland are said to have found 
' traces of former visitors in the shape of books, crosses, 
bells, &c., which it is supposed may have been left by 
monkish voyagers or fishers from Ireland, which at that 
time was pre-eminent in Europe for its i And 
this learning was the secret and the reason of Ireland’s 
early pre-eminence; and it is only by the spread of educa- 
tion and by bringing the people under the influences which 
have done so much for the 1est of Europe, that she can 
ever regain the position she once so proudly occupied. The 
Icelanders, on the other hafd,seem to have improved as far 
` as their opportunities have allowed them ; but these oppor- 
tunities have been comparatively fe and unimportant, 
Now, however, that Denmark is handsomely to grant the 
` island a reformed constitution, and that the eyes of the 
civilised world at large have been attracted to it, we hope 
Icelanders will be led to develop, by means of education 
' and scientific knowledge, their own latent capacities as 
well as the capacities of their island home, which, like 
themselves, seems as if it were the “ fragment ofa former 
world" It 1s almost too trite to say that it is wonder- 
fal what human energy wil accomplish under the 
most adverse circumstances when directed by scien- 
tific knowledge and stimulated by the encouragement 
and the hope of the approval of our fellows. And 
if the Icelanders generally had among them the 
opportunities of bringing themselves abreast of the 
rest of the world as far as education is concerned, 
and especially m respect to a knowledge of the methods 
and results of science, if even a very few of the permanent 
inhabitants became competent observers of nature, might 
we not rabonaly look for results that would shed con- 
siderable light on various important points in science— 
in geology, for example, and meteorology—that are waiting 
to be cleared up? Iceland, indeed, might very well become 
' the world's polar observatory. Let us hope that'this new 
episode ın the history of Iceland may be productive of 
" widespread and lasting benefit to the people themselves, 
and lead to an increase,of the general sum of intellectual 
progress ; and all peoples who can in any way claim to a 
Norse connection ought to sympathise with their old- 
fashioned brethren in their rejoicings, and lend them a 
helping hand to enable them to partake of the many 
good results which Norse energy has helped to achieve. 
Their quant old Sagas, we are sure, would not give leas 
pleasure during the dreary nights of their long winter, if 
told to an audience whose resources of ratonal enjoy- 
ment have been increased by a knowledge of “the fairy 
tales ofesciénce, and the long results of time.” 

The Icelanders themselves have good reason to remem- 
ber the period of the colonisation of their wild island, for 
it was carefully planned and judiciously carried out a 
thousand years ago, and obtained effectually for its origi- 
nators that freedom which they were in great danger of 
losing under the tyranny which then oppressed their 
native Norway. And here we may state, as a curious 
fact, that the millenary festival of the establishment of the 
kingdom of Norway itself took place only two years ago. 





That, and the festival of which we speak, are, so far as we 
know, the only celebrations of the kind that have hitherto 
been kept. 

It was about the year 861 A.D. that Iceland was first 
seen by the Norsemeng the story being that in that year 
one Naddod, a vikingr, a leader of one of the then fre- 
quent plundering expeditions, was driven by a tempest on 
the eastern coast of this then unknown country, to which 
he very naturally gave the name of * Snjóland" No 
doubt Naddod would tell the story of his accidental dis- 
covery to his own folk when he returned home from his 
roving expedition, and it was possibly this story that 
instigated Gardar, the Swede, whose home was in Den- 
mark, to visit the new-found land.* This Gardar seems 
to have found a good harbour near the present Auster- 
horn, where he wintered, and in the following year: com- 
pleted the circumnavigation of the island, which he 
renamed after himself “ Gardarsholm.” The next Visitor to 
the yet uninhabited island is said to have been a “ mickle” 
Norwegian vikingr, Floki “ Volgertharson,” who struck 
the east coast a few years after Gardar, and sailing south 
and west landed at Vatna Fjord in Bardestrand. Floki 
explored the country to some extent, and would 
have settled therein with his followers had not their. 
cattle all died. He, however, appears to have passed 
a second winter at Hafna Fjord, returning home in spring 
full of information concerning the new land, which, the 
chronicles say, was at that time covered with wood, and 
otherwise more inviting than it is at the present day. 
Indeed, one of Flokr's companions is said to have given 
quite a glowing account of the country ; the very grass, 
he said, “ dropped butter." From the large quantities of 
drift-ice which he found in the northern bays, Floki gave 
the island the name by which it has been ever since 
known—Iceland. 

By this time the overbearing conduct of the Norwegian 
king, Harold Haarfager, had so galled his high-spirited 
nobles that to many their country had become intolerable, 
and they were quite ready to welcome any chance of 
escape from their monarch’s oppressions. Love and 
murder, however, seem to have been the immediate 
causes of the first deliberate emigration from Norway of 
a band of colonists for Iceland. Ingolf and Leif, the 
story goes—and we believe its main features may be 
relied on as anthentic—Were two cousins, whose fathers 
had been obliged to fly from their native province for 
murder. Ingolf had a beautiful sister, Helga, whom Leif 
loved, but she was also loved by Holmstein, one of three 
sons of a powerful Norwegian noble, who were companions 
of Ingolf and Leif in their piratical excursions, Leif 
married Helga, and had therefore to meet Holmstein in 
mortal combat, when the latter was done to death, This 
and other occurrences made Norway too hot to hold the 
two cousins, who, indeed, had been condemned to banish- 
ment. After two piratical trips to Ireland, from which 
they returned with great booty, the cousins with their 
families and friends and Irish slaves, their goods and 
their chattels, bade farewell to their native Jand in the 
year 874 to found a republican colony'*u Iceland. Ingolf 
was first forced to land on a promontory on the south-east 
coast, which was hence named Ingolfshdfde, where he 
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remained three years, at the end of which time he re- 
moved to the site of the present capital, Reikjavik 
(*Reeky Bay ") where superstition apparently deter- 
mined him to remain, notwithstanding the remonstrances 
of his servants, who had seen mamy more inviting spots 
along the coast. Meantime Leif, or Thorleif as he was 
now called, from a big sword he brought back with him 
from Ireland, had built his house'at Thorleifshofde, where, 
in the first spring after his arnval, he began to cultivate 
the ground. Having only one ox, however, the story 
goes, he compelled his Irish slaves to draw the plough ; 
they thereon rebelled and murdered their master, they 
themselves being in turn pursued and nearly all killed by 
Ingolf, who then appropriated all the country between 
the river Olousa and Hval Fjord. The oppressions of 
Harold the Fair-haired soon sent many of the best of 
Norway's sons to become settlers in the new colony, and 
thus it Was that Iceland was peopled, not by the scum of 
the mother country, as is too often the case, but by the 
best blood of old Norway. This influx of colonists con- 
tinued for sixty years, when, the causes of emigration from 
Norway having ceased, and the best ground in Iceland 
having been fully occupied, immigration gradually came 
to an end 

From the first the colonists seem to have set themselves 
to make the best of their not very promimng surroundings, 
~ and ere long to have settled down into a compara- 
tively peaceful and contented community. One Ulfleet is 
said to have compiled a code of laws, and instituted the 
* Althing,” or National Assembly, in 928, when for the first 
time it met at Thingvalla. Among other enactments pau- 
perism was suppressed as a crime by the severest laws, one 
of which was intended effectually to prevent the procrea- 
tion of a pauper clasa in a country where it was only by 
dint of the hardest labour that the sea and the land could 
be made to yield enough for all, The colonists were con- 
verted to Christianity about the year 1,000 ; in 1261, after 
many internal contests, the whole island swore allegiance 
to the Norwegian king, but about 1387 it was transferred 
to Denmark, attached to which kingdom it has ever since 
remained. The King of Denmark is now on the island 
—an event of the rarest occurrence—and, as we have said, 
1s to grant to his Icelandic subjects a new and liberal 
constitution ; we believe he is accompanied by Prof. 
Steenstrup. 

This, deprived of detail and of much that is doubtful 
—though the Icelanders have less of the legendary 
in their early history than most other old countries—is the 
story of the colonisation of Iceland a thousand yearg ago. 
We have not space to enter into further detail con- 
cerning the physical aspect of the island, the character 
and customs of the people, their wonderful literature in all 
departments of intellectual activity, their discovery of 
and long intercourse with Greenland and North America. 
Greenland was seen by an Icelander, Gunnbjorn, so 
early as 877, and for centuries after some rocks between 
Iceland and Greenland were known as “ Gannbjorn's 
Skerries?” Enk Rauda (“the Red”) first visited Green- 
land in 983 ; threegears afterwards he planted a colony 
on the south-west coast. We understand that a depu- 
tation from America ıs attending the mullenary fêtes 
now being held in Iceland, 
American scientific soeieties have shown their- good- 


d that some of the |. 


will by sending valuable presents of books, &c. This 
is right and becoming on the part of the Ameri- 
cans, for, as we have just indicated, the Icelanders 
were the first European colonists of America, and had 
regular intercourse with the western continent for about 
300 years ; and it is curious to conjecture what might have 
been thehistory of that continent had the Norse attempts 
at colonisation not proved abortive. It is by no means im- 
probable that Columbus himself, when he made that 
northern voyage in 1467, 'a hundred leagues beyond 
Thule," may have heard some fragmentary traditions of 
the Greenland colony which he may have treasured in 
his heart as a confirmation of the idea which was sub- 
sequently to bear so rich fruit. 

The history ofthis old Norse colony proves that the people 
have great capacity for work, ahd we again hope that this 
celebration of the courage and dauntless energy of their 
forefathers will be the means of rousing them to renewed 
activity, which will be beneficial both to themselves and 
to the world at large, which has increasing need of all the 
really good working power it can command. 





RECENT RESEARCHES IN PHOTOGRAPHY 


A SUBSTANTIAL contributien has been recently 
. made to our knowledge of the action of light upon 
silver salts—a contribution which we cannot but consider 
as of the highest importance to photography, both as a 
science and as an art. 

In the autumn of last year Dr. Herman Vogel an- 
nounced * as tbe result of some experiments that be had 
been making, that '' we are in a position to render broutds 
of sifver sensitive for any colour ue choose—that is to say, 
to heighten for particular colours the sensibility it was 
originally endowed with." This discovery is such a 
decided advance that it will be interesting to trace it from 
the beginning. Dr. Vogel, in the first instance, found to 
his astonishment that some dry bromide plates prepared 
by Col. Stuart Wortley in this country were more sensitive 
tothe green tban to the blue portions of the spectrum. 
This result was so totally opposed to the generally received 
notions that the subject was submitted to further exami- 
nation, In the next experiments a comparison was insti- 
tuted between dry bromide plates and the same plates 
when wet from the bath solution of silver nitrate. The 
results showed a decided difference in the behaviour of 
the plates, The sensibility of dry bromide plates appears 
to extend to a greater extent into the least refrangible end 
of the spectrum than is the case with as plates, In Dr. 
Vogel’s plates, in fact, which received the spectrum'formed 
by the battery of prisms of a direct vision spectroscope 
from a ray of sunlight reflected from a helostat and 
passing through a sht o'25 mm, wide, the photographic 
impression of the spectrum, when developed by en aad 
developer, extended in the case of the dry plates into the 
orange, but with wet plates not quite into the yellow. 
Tbe bromide plates prepared by Vogel, moreover, did not 
exhibit that increased sensitiveness for the green rays 
which characterised Col. Stuart Wortley’s plates, and this 
led the German investigator to conjecture that the latter 
plates contained some substance which absorbed the 
green to a greater extent than the blue. To test this 
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conclusion one of the plates was wasbed in alcohol and 
water in orderto remove the yellow colouring matter with 
which the plate was coated, and it was then found to 
have lost, in accordance with Dr. Vogel’s anticipations, 
its sensitiveness for the green rays. The peculiar action 
of the Wortley dry plates was thus shown to be due to the 
coating of colouring matter, and the next step made by 
Vogel was to seek some substance which especially ab- 
sorbed in the yellow, and at the same time acted as a 
sensitiser by fixing the free bromine liberated by the 
action of light upon the silver bromide. Both these ends 
are fulfilled by the coal-tar colour known as coralhine, A 
plate dyed with this substance and exposed to the spectrum 
exhibited two maxima of photographic action, one the ordi- 
nary maximum in the indigo (near G), and the other, almost 
as strong, in the yellow, thusaffording complete confirmation 
of Dr. Vogels views. Aniline green* was next tried. This 
dye is stated to absorb the red rays, and a corresponding 


* increase of sensitiveness for the red rays was observed, 


the photograph again presenting two maxima of activity, 


~ the onein indigo and one in the red coinciding in position 


with the absorption band of the dye. Thus Dr. Vogel’s 


"results may be summarised by saying that a dyed film of 


silver bromide exhibits maxima of sensitiveness in those 
regions where the coleuring matter exerts itg maximum 
of absorptive power, but the precise conditions under 
which these results can be obtained must be considered 
at present as unknown, since many observers in repeating 
the experiments, among others Dr. Van Monckhoven,t 
have failed to obtain other than negative results, 

In a communication made to the French Academy on 
the 27th of last month, however, the well-known physicist, 
M. Edm, Becquerel, stated that some experiments made 
at his instigation by M. Deshaies at the Conservatoire des 
Arts et Métiers had been productive of positive effects, 
and that some of Dr. Vogel’s results with coralline and 
aniline green had been reproduced. M. Becquerel, how- 
ever, does not confine himse]f to bromide films; similar 
results have been obtained by iodised collodion in which 
coralline was dissolved. A most remarkable action was 
observed also in the case of chlorophyll when this sub- 
stance was used as a tinctorial agent. Although the col- 
lodion possessed only a faint green colour from the dis- 


. solved chlorophyll, the spectral image was of a much greater 


length than when plain collodion was used. Under these 
last circumstances the spectrum extended from the ultra- 
violet to between G and F, with the usual maximum of 
action near G, while with chlorophyll the region of 
strongest action extended from the ultra-violet to the line 
E in the green, and at the same time a weaker but yet 
distinct impression extended from E to beyond B in 
the red, with a strong band between C and D. Bya 
close examination of the spectral image a second band 
of less Intensity could be detected on the least refrangible 
side of the band between C and D, and other still weaker 
bands appeared in the green. The most striking confir- 
mation of Vogel’s results is to be found in the fact, ob- 
served by M. Becquerel, that the band between C and D 
corresponds tn position with ths ckaracteristic band of the 
absorption spectrum of chlorophyll dissolved in collodion. 
The a Ls vidit Fs E dy 
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The same results were obtained by M. Becquerel with 
every plate tried and with collodions containing different 
quantitles of chlorophyll, 

It must be admitted, then, that a film exerting selective 
absorption in intimate contact with a sensitive film of 
silver bromide or iodide affects the latter in those parts of 
the spectrum where the selective action is taking place. 
Here surely is a wide field for investigation, and one the 
importance of which will be at once obvious to the phy- 
sicist. Practically also, when the precise conditions of 
action are made known, valuable results may be antici- 
pated from the application of this principle to science - 
and to art. Since the year 1842, when M. Becquerel 
photographed the whole solar spectrum from the extreme 
violet to the extreme red, and when Dr, J. W. Draper 
photographed the violet, blue, and extreme red, no suc- 
cessful attempts have been made to imprint the least 
refrangible end of the spectrum ; and this, when™we con- 
sider the great importance that the study of the solar 
spectrum has assumed of late years and the painful or 
even dangerous character of prolonged eye observation, 
is to us a matter of wonder. M. Becquerel’s result, it 
wil be remembered, was obtained by a film of silver 
lodide, first insolated or exposed to diffused light and 
then to the action of the spectrum. Here again is 
another questian—the precise action of £msoation on sen- 
sitive plates —demanding explanation at the hands of the 
physicist. The practical aspect of Dr. Vogel's discovery 
need not here be discussed at length. Attention may be 
called to the well-known difficulty of getting reds or 
yellows to imprint themselves in portraiture, a difficulty 
which now bids fair to be overcome, 

Then again, in what we must consider as a higher 
sphere of practical utility, great advantage to the study of 
solar physics is likely to accrue. In polnt of fact the 
photographic method of comparing spectra described in 
a recent communication to the Royal Society now be- 
comes available for the whole extent of the solar spec- 
trum, and our knowledge of the true composition of the 
sun wil be thus in course of time recorded permanently 
on “ that retina which never forgets,” 

Great results have already been achieved by photo- 
graphy, and greater may be looked for. It must not be 
forgotten that in this most interesting branch of chemical 
physics we are in a period either of provisional hypothesis, 
or, worse still, of no hypothesis at all, so that valuable addi. 
tions to our knowledge of physical and chemical laws should 
be forthcoming. The changes wrought by a beam of light 
on sensitive surfaces are sometimes physical and some- 
times chemical We may appropriately recall here the 
fact that mechanical pressure upon a sensitised surface 
of a silver salt acts in the same manner as a ray of light, 
giving a dark stain under the action of reducing agents. 
The experiment of Grove also, in which an electric current 
is set up by the incidence of a beam of light upon a pre- 
pared Daguerreotype plate, should not be forgotten. The 
equivalence between light and the other form of force hag 
not yet been established, and it may not be going too far 
to conjecture that thermodynamics may possibly in the 


.future have to appeal to the action of light upon a photo- 


graphic plate. In the meantime we look forward to the 
promised continuation pf Dr.-Vogel’s researches with no 
little hope. s R MELDOLA 
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LADY BARKER'S “LESSONS ON COOKING” 


First Lessons in the Principles of Cooking. By Lady 
Barker (London : Macmillan and Co., 1874). 
N this little volume the authoress has proved beyond 
all manner of doubt how completely she is the right 
woman in the right place. Surely nowhere could the 
Committee for the National Training School for Cooking 
have found a lady superintendent better fitted than Lady 
Barker to put life and spirit into the scheme which 
they advocate, or one more thoroughly qualified to 
train. and marshal the feminine bands that are now 
being drilled under her supervision in the South Ken- 
sington Schools of Cookery to invade and revolutionise 
the kitchens of the future in every part of the empire. 

In the introductory chapter of her “First Lessons in 
. the Principles of Cooking” the author at once grapples 
with the chief difficulty of the question at issue, 
and admitting the fact that fuel and food cost nearly twice 
as much as they did ten years ago, she tells her readers that 
this is precisely the reason why it has become the im- 
perative duty of every mistress of a house, and indeed of 
every member of the community, to learn how materials 
for warmth or cooking may be made to go twice as far as 
they have done hitherto, And it is this problem which 
she here attempts to solve by help of her own practical 
experience, which was gained in that best of all training. 
schools, the school of necessity, as it existed in earlier 
days in the colony in which she learnt her first lessons of 
cooking. The theoretical knowledge of the “ why” and the 
"how" has, as she informs us, been a far more recent 
acquisition in her case ; but it is evident from the manner 
in which she discourses on the chemical composition of 
different articles of food, their various assimilative and 
other properties, and the confideace with which she tests, 
by the laws of science, every function of her ovens, pans 
and kettles, that she has mastered the scientifically theo- 
retical branches of culinary knowledge as successfully as, 
in bygone times, sbe overcame its empirically practical 
difficulties. 

Her lessons on baking, roasting and frying, boiling and 
stewing, and her remarks on fuel and fire, and on the 
advantages, economical and others, of cleanliness, are so 
sensible that we may commend them to the careful study 
of all housekeepers, young and old, who are actuated by 
the laudable ambition of combining economy and com- 
fort downstairs, with good digestion and its concomitant, 
good humour, upstairs, When we say that Lady Barker 
is actually aiming at the daring innovation of making 
thermometers and ''friometers " as indispensable to the 
cook as the compass is to the helmsman, we need er- 
patiate no further on the debt of gratitude due to her 
from all long-suffering payers of heavy coal and 
meat bills, It might be supposed that Lady Barker's 
book was intended solely for her own sex, but this 
is not the case; for, more widely expansive in her 
desires than M-. Ruskin, who wishes to see “ every 
girl taught at & proper age to cook all food exqui- 
sitely,” she considers that “a knowledge of cooking is 
every whit as necessary for a man," although she would 
not insist, in his case, on anything beyond the simplest 
forms of the art ; and she evidently hopes to see the day 
when boys and girls will compete together for prizes 


in the National Cooking Schools. More practically im- 
portant and worthy of serious consideration is the 
strongly expressed conviction that “no schoolboy ever 
gets as much nourishing food as he requires, and that 
this is the secret why boys of fourteen or fifteen years 
old scarcely ever look anything but thin and pinched.” 
Furthermore, she wishes their parents and schoolmasters 
to understand that if they desire to see boys with 
clear complexions, bright eyes, and active limbs, “ every 
game of football and cricket and every sharp run across 
country on a paperchase ought to be followed by a hearty 
meal of good beef or mutton, and not merely by weak 
tea, poor milk, and bread and butter.” 

The authors experience of|the enormous amount ot 
meat—uncontaminated by stimulants, it must be remem- 
bered—which growing boys ànd young men consumed 
in New Zealand in the early times of the colony, has also 
led her to form the ‘opinion that, in spite of all tables and 
dietary reports, our soldiers and sailors are not allowed 
food enough for healthy men with good appetites. This, 
however, is a point that we must leave her to settle with 
her Majesty’s Inspectors of military and naval affairs, to 
whose notice we would strongly commend her book, as 
well as to that of all other persons interested in the prac- 
tical and economical bearing of the relations existing 
between the consumption of food and of fuel, and the 
hygienic condition of the consumers. It is quite certain, 
however, that until the general masses—and consequently 
all those who have hitherto monopolised the direction 
and practice of cookery—ahall become better acquainted 
with the ordinary laws of physiology and chemistry, it 
will be hopeless to look for any radical improvement in 
the manner of using food and fuel to the best advantage 
in our households. Hitherto our kitchens have been 
managed haphazard, without system ; the time for ailow- 
ing such a wasteful condition of things to continue undis- 
turbed is evidently drawing to a close. High prices and 
diminished supplies require to be met by a new system, 
based on true scientific principles ; and considered from 
this point of view, we think that this little volume 
may fairly clalm to be considered as supplying the 
thin end of the wedge, and indicating the manner in 
which the questions of practical cookery will in future 
have to be considered. 





"MAUNDER'S "TREASURY OF NATURAL 
HISTORY? 


The Treasury of Natural History. By Samuel Maunder. 
Edited by E. W. H. Holdsworth, F.LS., F.ZS. 
(London: Longmans, Green, and Co., 1874). 


i Moraes are few tasks more thankless and disagreeable 

than that of having to re-edit an encyclopedia or a 
dictionary, especially when it relates to a subject like 
Zoology, which is still so much in its infancy. A 
“Treasury of Biography,” or a “Treasury of Bible 
Knowledge,” in each fresh edition cannot, from the nature 
of its contents, need much modification ; the manner in 
which the points that are dealt with have become stereo- 
typed on the minds of mankind at large, makes the same 
operation having been performed on the letterpress a com- 
paratively unimportant drawback to its reappearance in a 
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form which wil not be considered antiquated. This is 
far from the case in a work like the one we are no 


. noticing. The spirit of biological thought changes as 


` 5 rapidly as fresh facts accumulate. The introduction of an 


‘ 


all-embracing hypothesis, like that of evolution, shakes 
previously accepted theories to the foundation; long- 
known facts are looked at in quite a different aspect to 
that in which they were received before jts introduction, 


_ and their relative value is differently estimated. 


‘How then can it be expected that a roological work, origi- 


. nally written when Cuvier’s celebrated “Regne Animal? 


E 


was the latest text-book on the subject, could be so modi- 


- |. fied by an editor, however able, as to make it at alla 


' representative of the present. state of biological know- 


ledge? To do so the article on the “ Pachydermaéa, an 
order of Mammiferous quddrupeds distinguished by the 
-thickness of their skins," would have to be removed; 
that on each of its component genera «e-written, and the 
word itself obliterated from the whole work. A similar 
operation would have to be performed on many of the 
larger orders; and-tasuch an extent would this process 
have to be carried on, that it would soon become doubtful 
whether & new work instead of a fresh edition would not 
be the more economical as well as the more useful. 

This being the case, we are not surprised when we find 


l that nothing more is said of the affinities of the Echidna 


than that “it has the external coating and general ap- 
pearance of the porcupine, with the mouth‘and peculiar 
generic characters of the ant-eaters ;" whilst the word 


f .. “ monotreme" is only mentioned in the second supplement, 


Lj 


_ In like manner we notice that the Dugong and Manatee 


" are said to rank among the Cetacea ; whilst the Sirenia are 


" omitted except in the appendix. The word “ Chevrotain ” 
' refers us to “Musk Deer,” thus perpetuating the well 
- , knofn error; and, on finding it, we are told that there is 


a Javanese Musk deer (Moschus javanicus) rather larger 
than a full-sized hare, at the same time that “there are 


-. -other musk deer, which are very small, and to which the 


general term of Chevrotains is given; they are inhabit- 
' ants of Java, Sumatra, Ceylon, and Southern India.” The 
genus “Ammocetes” has not been removed, and is still 
said to be “a genus of Chondropterygious fishes, allied 
to the lampreys,". instead of the young of the lamprey, 
which it has for some time been known to be. 
_ The creatures most fully treated of are the birds, the best 
-known of which are described with fair completeness, with 
extracts from the works of Mr. Gould and other observagt 
naturalists, as to their habits and coloration. We do not 
know why the Poe Honey-eater (Prosthemadsra concin 
nata) is described both under its English and Latin name, 
in the same way that it is difficult to account for the 


* Orycteropus and the lady-bird belng each represented 


‘twice by woodcuts. 

Several of the original articles are lacking in important 
detail. Of the Ammonite and Orthoceras it is only said 
that they are genera of fossil shells, which leaves their 
affinities unnecessarily vague. So there is not much to be 


^ learnt from the observation that Nummulites are “small 


round fossil shells, which in various parts of the world 
are found in immense numbers.” 

_ Mr. Holdsworth adds an extra supplement, which con- 
tains much useful information of recent origin. It in- 
cludes an account of the breeding of the hippopotamus 


.| lopers, on dry 


and of the Sumatran rhinoceros, specimens of both of 
which have been born in this country during the last two 
or three years. The Liberian, or Lesser Hippopotamus, is 
also described, as is the new-Bird of Paradise Drepan- 
ornis @alberissi, obtained from New Guinea by Signor 
d’Albertis, and named by Mr. Sclater. An account is 
also given of the nesting of the crocodile in Ceylon, and. 
of the incubation of the python. ‘ : 

This second supplement also adds to the palszorito- 
logical information contained in the first, by giving a 
description of the Dixoceras mirabilis of, Prof. Marsh, 
from Colorado; of Archaopisryx hthografkica, of the 
other Odontornithes, and of Odontopteryx talipotca. ` 

Notwithstanding the imperfections we have pointed 
out, there is much information to be obtained from this 
work, and which can be obtained from it more easily than 
from any other, on account of its being ed al- 
phabetically, and from the succinctness of the articles. 





OUR BOOK SHELF 7" 
The Amateurs Photographic Guide Book.  Being'a com- 
lete Résumé of the most usefül Dry and Wet Collodion 

Processes, seal or the use ot Amateurs, By W. 
J: Stillman. (London: C. D. Smith and Co.) 
ALTHOUGH we already possess numerous books of this. 
class, the present little volume will doubtless meet with 
a welcome from amateur photographers, coming as it does 
from the pen of one well known to be a thoroughly prac- 
tical worker. The book is small (numbering only 92 pp.), 
but contains sufficient information for those who desire 
to master the dry and wet collodion processes, Indeed, 
more pretentious works on photography which have come 
under our notice contain a large amount of what we are 
inclined to regard as utterly superfluous matter, and it 
is, moreover, ing to open a “ Guide” which is not 
made a medium for some’ dealers price-catalogue. The 
present work consists of three chapters and sir appen- 
dices. The first chapter treats of cameras, and describes 
the process of aeie pictures by the dry-plate method H 
some useful hints will be found in this chapter by outdoor 
photographers. The second chapter describes the ordinary 
wet collodion process—a process which has been so often 
described before, that Mr. Stillman has little to add by way 
of no ; while the third chapter is devoted to positive 
pos n the appendices we have special remarks on 

ths and bath solutions, on cleaning plates, on deve- 

Lace &c. On this last subject, by the 
way, we notice that the decimal point has been omitted from 
several of the numbers in the formula, and although these 
are doubtless typographical errors, the fi as they 
stand will be apt to mislead inners: “ Sulphuric acid 
1840,” for instance, would at first sight lead the uninitiated . 
into the belief that an acid in bottle since this date was 
necessary for success in making line, whereas the 
author only means an acid of pg ria . 

On consulting books on practical photography, any- 
one who pretends to an knowiedge otf chemical science 
cannot fail to be struck by the empiricism of the various 
formules proposed, and a feeli tin to regret is expe- 
rienced on reflecting that this fascinating and useful art 
has reached its present státe of perfection by prócesses 
which have been essentially methods of trial and error. 
The large numbers of titioners,'both professional and 
amateur, DOW AEA with this subject ought surely to 

roduce from their ranks investigatorse as we 

ow they are able, to take up the purely scientific aspect 
of the subject. The harvest reaped by such an inves- 
tigator would surely repay him, for we are of opinion that 
in the theory of the sensitive film lie hid some of the 
fundamental truths of molecular physics, R M. 
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LETTERS TO THE EDITOR 


[The Editor does not hold kimself responsible for opinions ekprased 
by Ass correspondents, No notice is taken of anonymous 
comsmeusications .] 

The Woolwich Aeronautfcal Experiment 


I HAVE read, not without some Eure Uie irn giyen 
by the daily papers, stating that the recent experiment at Wool- 
wich had been Battles, The lewons of the experiment are 
numerous, alth it would have been easy to predict all that 
happened; but impressions relating to oons and bal- 
looning are generally so vague and so incorrect, that I may be 
justified in to summarise the results which were obtained 
in connection with the siege of Paris, which might otherwise 
be lost altogether. 

As I stated in my article on the “FI Man" (vol. x. 
p. 230), the principal object to be cons in the theory 
of eral motion is the friction of the moving surface against 
the alr; the friction increasing to the square of 
the rate of motion vf, the force necessary to move t 


e body 
at a cerfein iate varies ing to i). Consequently it is easy 
to impart = small motn eo t ; but the dff very 
quickly becomes insuperable t with an almost inexhaustible 
source of power, such as a steam-engine. Hand-power 
cannot be made of any avail; M. Dupuy de Lome’s experiments 


proved this definitively, and that question must be considered as 
settled m favour of steasm-power. 

The problem now at issue is to ascertain whether it is possible 
to construct a safe fire-engine balloon, and to use it successfully 
for travellmg to a distance. But I shall give some calculations 
on the recent a with haid power, 

If we su that the motion of directing balloon is uni- 
form, the on consumes all the force which is erated ; * 
consequently, if = number of men the m = the 
real motive power men, & =a coefficient 
which d on the nature of surface of the balloon, / = 
great axis of balloon, r = radius of equatorial section, v = rate 
of motion—I su that r was the same for Dupuy de Lome 
2s for Bowdler, and that M. Dupuy de Lome's axis was 27, 
ev number of men twelve ee of two, and i mate of motion 
9 ft. per second—we shall try to what ought to be the motion 
of Bowdler s balloon. 

As according to the princlples of mechanics 


v= he d 
kri 


pl =__3___ 
M6 X23 
under these clrcumstances. But is not the same, as Dupuy de 
Lome’s men were p on s large screw artig mihont 
transmission ; Bo s apparatus was a Screw 
4L ia diameter, Tang poas Bowlers utilisation was only half 
of Dupuy de Lome’s ; consequently the real equation is 
v o. I I 
vex 4 Va 
not far from }. The motion of Bowdler’s balloon could not be 
more than 3 ft. a second. 

It was umposmble for Major Beaumont to see any difference 
with the motion of the air being at a distance from the earth. 
Petar or espe mi mih very gret diffculty sven with an 
aeronautical compass of the best description. 

But the fact of the balloon having been put into a state of 
rotation by the radcer is a demonstration of the fact of a dif- 
ferentia] motion ha been obtained. It is the very pressure 
resulting from the differential motion which is the force 
that rotates the balloon in acting on the rudder. The rudder is 
pushed as it is ın the sem when the ship is acted on by sails or 
steam, and m the air the action is very easy, as the balloon is 
almost symmetrical around its vertical axis. 

It is true the governing power could be imparted very easily 
by direct action op an excentric helix adjusted tor the ded eu 
as has been ed, but not tried, so far as my kno ge 

I will say the same af the vertical motion, which is very 
fnrecstent also for ballong; bat tha theory being a Hile moro 
complex, I shall keep it in reserve for a future communication. 

‘The rotatory power js of importance in making observations 

* I speak only of the motion in shll air. 


it is easy to find 


in the air, and it is praiseworthy in Major Beaumont and Mr. 
Bowdler to have directed their attention to that particular point. 

The abstract principles of aeronautics have been pretty well 
ascertained, but the practice 1s a very difficult thing, and can only 
be tested by a series of experiments. With such an ex ced 
balloonist as Mr. Coxwell, and the resources of an tened 
Government like that of England, it seems likely that such experi- 
ments will be tried more easly than in France. Under the present 
circumstances, I think it is our duty to assist you so that you 
may derive benefit from the knowledge we bought so dearly 
amidst our great national calamities, 

W. DE FONVIELLE 





Fogs, Field-ice, and Icebergs in the Atlantic 


THREE unwelcome phenomena have this year, in more than an 
ordinary degrez, vexed the coasts of the United States and the 
navigation of the Atlantic; I allude to fogs, field-ice, and ice- 
bergs. The first have so much interfered with the success of 
the Nantucket fishermen that but few mackerel hove been 
caught by the seme, the schools cannot be followed, and the 
boats have uently remained idle for da No one who has 
not met with these fogs can form an idea of their dennty, With 
2 bright sun shining over head, objects cannot be discerned at the 
distance of 100 ft Collisions have been numerous in all the great 
American ports and rivers. On one occasion hundreds of tons 
of cargo remained two days in New York before it could be 
transported across the Hudson to, Jeney city, although the 
distance was frequently under a mile from whatf to wharf. 

At sea these fogs have extended almost without a break for 
1,600 miles, the wind being from east, through south, to west. 
When sounding the steam whistle I noticed, what has probably 
been noted before, thar the denser the fog the greater were the 
reverberations, and that the echo was always heard to windward 
as plainly as if it were deflected from a cliff in that direction. I 
presume that this arose from the resistance the waves of sound 
encountered in travelling against the wmd, none being heard to 
leeward. These fogs are attributed to the great difference which 
exists in spring and summer between the temperatures of the nir 
and water. ving, however, often remarked that they come 
when these conditions are not found, I am induced to believe 
the cause must often be looked for ın the atmosphere alone, by 
the mixture and condensation of the different strata of air there. 
At times these fogs are in streaks, and the alternations of heat 
and cold, as they sweep by, are very noticeable. Now, uf the 
sole cause were due to a simple difference of temperature between 
the air and water, I cannot understand why this should be, unless 
the sea wes composed of similar streaks of hot and cold water, 
which here 1s not the case. 

In the Atlantic, seamen were astonished to find that early in 
February field-ice and bergs had reached the allel of Cape 
Race, and have since been seen as far south as 42? N. lat., 
drifting to the north-east in the heated waters of the Gulf 
Stream. Two steamers and an equal number of sailing vessels 
are known to have been serious] M colliding with 
them ; and the wonder 1s that ides aid equ have tiken place 
when it 1s borne fn. mind that for hundreds of square miles the 
steam and tracks between America and this country are 
dotted with them. A few of the bergs have been supposed to 
be three miles in 1 and on two occasions steamers passed 
through or around ice-fields 100 miles in length. Itis also 
all ena masistopped fys: hodia by fieldcé so far 
south as the forty-third 

There 1s a general belief that the vicinity of ice may be readily 
detected by the fall m the temperature of the water. Unless it 
be in very large and the ship close to, this test is not of 
much value, owing to the natural law which causes a cold surface 
fluid to sink until equilibrium is restored. A better test is the 
cold, damp feeling of the air, but this is only noticeable when to 
leeward of the berg or field, and is p y of no value, as the 
wind passing over the sea-water at 28° will cause a similar sen- 
sation. In some states of the atm ere the clouds near the 
horizon assume a peculiar grey tint when the 1ce-field is of large 
dimensions. 

Unless the weather be very 
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matic colours which it had in the north disappear, and the whole 
mass, exer under peculiar circumstances, looks lke s mountain 

soda. t rare intervals, however, during & gorgeous sunset, 
the tinted clouds are reflected on it» sides, and their various 


Catic, July 28 i Wa. W. KIDDLE 





Sclence at Cambridge 
Im an article on the Public Schools Commission published in 


.  NaTUZX (vol. x. p. 219 tbe following occurs :—‘' Now 
eno vehe dll bards that P rediny of a mbject at 


ably 
leges 
a xaüfücient mm- 


1873; 
al cin ieee! At length, in the 
cient presented ves. At in the present 
year, they have awarded a scholarship in these subjects. 
. E paie pui age Knows that tho 
colleges are exxws to cience, 
the tend fs distinctly to award scholarships therein on easier 
“terms than In other subjects, but that there is a dearth of candi- 
dates, Although the valuable science scholarships at aly 
open to members of all colleges of 


- Trinity College, Cambridge, July 30. 


-43 





Circulation of Apparatus and Scientific Works 


244) has opened a subject of importance to all science 
a and surely there are no difficulties in the 
way of the Kensington authorities ing out for under 

and scientific works. there 
are collections to be obtained from Ken- 
sington sy recogni aclenco class, but the cost of get wp 
and them out must be far greater than necessary e 


2. 
raius a subscription, say, of Ios. per annum. 
3. What lists of apparatus and books be published, and sold 
reasonable 


4. That books and apparatus (from list) be lent for a term to 
, subscribers (subject, of course, to conditions of return in- good 
order). . s 


.steam-engines. 


15. That the Department pay the carriage to and from Ken- 
echaps other readers Of NATURE will kindly give farther ` 


o such as myself, anything like the above would be a boon 
indeed. Living in-e smal? country town in which there is neither 


public reading-room nor library, and being daily engaged in 
teaching science, withal, intensely fond of the study of it, I 
am thrown almost entirely upon my own resources to 


54 m year for occidua De ir and to this we get the 


grant per cent. added. Further, I can at an 
time borrow a good and heve access to several pri- 
vato libraries belonging to of scientific tastes. — Still, 


Lad the 
I for one be glad to:aail nee SU NUT scheme Hke 


the ans I have 
Dunstable A, P. W. 





Oe 


Sounding Flames . 


IN the summer af 1842 I attended tho lectures of Dr. William 
Reid, brother of Dr. David Boswell Reid, the celebrated venti- 
lator of the House of Commons, in the great barn-like 
rooms of the latter chemist. In the practical class we 


with wire 
D. B. 
_ Edinburgh, Aug 7 














THE FRENCH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE 


ciation ; 
members of the two 
the meetings of both. The Lille session promises te be 
as brilliant as either of the two preceding ones. e 
proximity of Lille to Paris is very likely to attract a 
greater number of members than was at Bor- 
deaux or Lyons. A considerable number of foreigners 
have promised to “ assist" at this year's meeting ; among 
whom we notice the -names Of Prof. Sylvester and Dr. 


opened at three o'clock on the after- 
noon of the 20th, by the inaugural address of M. Wurtz, . 
the president for 1874, and also by an address by Lieut.- 
Col Laussedat, Professor at tbe Conservatoire des Arts 
et Métiers, general secretary of the Association for 1874. 
There wil, of course, be the usual sectianal merang and 
several public lectures have been arranged for - 
sions always form an important part of ings of 
the French Association, and three have been 2n 

for this year; the first excursion, on Aug. 23, will be to 
Boulogne ; the &econd on Aug. 25, to the coal-mines of the 
sr ie d'Anzin;" the third excursion commences 
on the 28th, after the conclusion of the meetings, and 
will probably be to Brussels and Anvers, lasting several 


da A 

To show the magnitude to which this Association has 
already attained, we may state that about 150 names arè 
down as readers of papers in tha Tonoa seen several 
of whom are to rea more ee M. u is 
to describe a new optic spherometer, Several papers aré 
to be read by M. Marcel Deprez on improvements in 
electrical appararus and on certain theoretical aspects of 
Prof. Giard, of Lille, if to make several 
communications in Zoology and M. Hamy in Anthro- 
pology ; Prof. Houzeau, o Rouen, is down for a 
on Concentrated Ozone ; and M. emand, of Poitiers. 
will describe his es relative to the Diffusion o 


Light  M.,G. Lemoine will read two papers, one on 
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researches in Chemical Mechanics, and the other on 
Equilibrium in Gaseous Systems. Prof. Terquem, of 

ille, will read various papers in Optics and Acoustics, 
and M. G. Tissandier give a public lecture on Me- 
teorology and Balloons. 

On the whole, there will be a feir number of purely 
scientific papers, though there is an unusually large pro- 
portion in medical and industrial subjects. 





THE COMETS 
"THE following communication ap 
from Mr. J. R. Hind, F.R.S., 
Observatory, Twi August 10 :— 
“I send you positions of the last new comet (Borrelly) 
for the ensuing ten days ; warning the amateur, however. 
that he must not expect to see it well without a very good 
telesco They are deduced from the flere obig 
Tha 


Mr. Bishop’s 


which ve calculated from the first accurate observa- 
tion at Marseilles on July 26, one at Strasburg on Aug. I, 
received from Prof. Winnecke, and a third taken at Mr. 


Bishop’s Observatory on the 4th :— 

“ Perihelion passage, August, 2770861 Greenwich time; 
longitude of perihelion, 344° 24’ 6”; ascending node, 250 
59’ 50”; inclination to ecliptic, 41° 39’ 52”; distance in 
perihelion, 098090 ; heliocentric motion, direct. 

“The'subjoined places are for midnight — 


Right Polar : 
oe Distance. from Earth. 
m. as CM 

Ang. IO 14 33 22 20 40 iy 
TEMERE 

I4 .. 14 72 9 o 
^ ie we 13 53-22 18 1 0:699 
» 18 . 13 3 18 I7 3 0'705 
» 20 .. 132228 .. 17 a O'71I 
p 22 .. 18 555 . 16 34 .. 0717 

“ The distances arc expressed, as usual, in parts of the 


earth’s mean distance from the sun. 

* [t ap that efforts in various observatories to 
obtain a daylight view of the late bright comet have been 
fruitless. I had been most hopeful ot it being thus seen 
with the powerful telescopes and in the fa le climate 
of Marseilles; but I learn from M Coggia that a close 
search for the comet in fine skies on July 22, and from 
morning to evening on the 26th, failed to afford a glimpse 
of it. Twick under very advantageous circum- 
SA about noon on July 23, we could not detect it, 
when Procyon, the principal star in Canis Minor, at 
nearly the same angular distance from the sun, was 
shining brightly in the telescope. It affords additional 
evidence that proximity to the earth is not so important 
a condition for visibility of a comet in the daytime as 
close approach to the sun; but it was very desirable to 
have the appearance of Coggia’s comet upon record.” 


a 





IHE FORM OF COMETS* 
IV. 


WE have seen then that the phenomena of the tails of 

comets can be explained even including their most 
complicated appearances. I now to deal with 
other phenomena, for the best proof of the truth of a theory 
is its capacity to explain a multitude of details which were 
not at first considered. Examine in the figure (Fig. 8) which 
I recently showed you of Donati’s comet, that singular 
dark portion which is seen in the axis of the tail to a very 
considerable distance from the nucleus, and say if that 
cylindrical space, void of matter, is not the effect of the 
interposition of a screen—the nucleus, which intercepts 
the repulsive force, and suppresses in this region all the 
molecules driven from the head of the comet. This is 


« Cfntimed from p so, 


in the Times 


because the Tune force, being a surface-action, 1$ spent 
against that of the nucleus, and is arrested by this simple 
screen ; itis quite the reverse of attraction, which acts 
effectually through all matter as if that matter did not exist. 
This cannot have been the shadow thrown by the nucleus, 
for two reasons, of which it is enough to mention the 
first: the black besides being much too long, is 
not in the exact direction of the luminous ray ; it is in- 
clined to the radius vector at an angle of several degrees, 
for which the theory accounts. In short, it widens con- 
siderably when tails almost straight, composed of the 
rarest materials, are about to disappear, and we can often 
follow its trace to the extremity of the tail. 

But I must e in conclnsion, upon the curious phe- 
nomena of the head and upon the luminous sectors which 
usually appear in the direction of the sun. We find here 
a new confirmation of the play of the repulsive force. 
Fig. 15 is a drawing on a large scale of the head of the 
comet of 1861, made at Romt by Father Secchi. 

Let us not forget, in what follows, that one of the 
characteristic features of the nebulous layers which sur- 
round the nucleus, and of which it is perhaps entirely 
popes is the transparency which permits us to see 

stars through depths much greater than that of our 
atmosphere. There is reason, then, for believing that the 
solar rays penetrate across these layers to the central 
nucleus and heat it, all the more since these same layers 
are probably not so permeable to dark heat as they 
are to luminous heat. In the space of three weeks the 
central heat may thus be raised frem the degree of heat 
of distant space to a temperature sufficiently elevated to 
volatilise a part of the matter of the nucleus, and perhaps 
promote chemical reactions arrested till then by the 
original cold.* Under this dese Sere the 
matter is dilated and rapidly separates trom the nucleus 
(19 agis od second for Donat’s comet); but soon this 
matter, too dense to be sensibly repelled, reaches the 
surface limit beyond which it ceases to belong to the 
comet. This surface limit presents, as we have seen, two 
opposite conical points by which the emission takes place. 
At a later period this matter getting further and furtber 
away, and becoming more and more rarefied, falls under 
the action of this repulsive force, which then makes it 
turn tail and fly to the rear. is species of conical 
envelope, turned towards the sun, assumes the appcarance 
of a calyx with inverted edges, while the opposite envelope 
with obscure interior contracts under the influence of the 
same action, but without changing its curvature. There 
will be noticed, in front of this species of calyx, exterior 
strata nearer to the sun, to which they present their con- 
very instead of being opened out conformably to the 
theory which M. Roche had hitherto based solely upon 
attraction, I asked M. Roche to introduce the new force 
into his investigation of the surfaces assumed by a fluid 
mass submitted to the double attraction of its own mass 
and of that of the sun, and we have had the satisfaction 
of seeing one of the two singular points of the surface 
limit disappear. The surfaces are completely enclosed 
and become curved towards the sun; there 1s no room 
on this side for any loss of matter. But this is to be ex- 
pected in the exterior layers, which have too little depsit 
to obey repulsion; while in the interior of the head, 
very near the nucleus, attraction still rules exclusively on 
account of a density still very great. . 

In order to render these somewhat complicated de 
tails of the theory intelligible, we have only to turn 
round on its axis Fig. 16; it will generate a surface of 
revolution com of an exterior envelope having a form 
roughly parabolic, and of two envelopes attached to the 


* Spectrum analysis seems to prove that this heat may reach tho point of 
giving to the nucleus a light of its own, presenting, moreover, chnracter- 
mocs of a hght emitted bya substance. But up to the prerent ume 
( i aro too vague and too doubtful to enable us to 
derive much help from them 
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, nucleus, one of which is, to use a botanical term, of a 
while the other is almost conical. 


If we com this theoretical figure with that of the 
head of the comet of 1861 (Fig. 15) and of pue comers, 
it will account for the transparency of these surfaces 
for the effects of perspective. The latter are continually 


changing, for comets are presented to us in all 
'& "The conical anterior is de- 
scribed by observers under the name of a sector, 


a term which gives a false idea of its real form. In the 
head of Donati’s comet, the luminous sector appears to 
have had an amplitude very much greater than that -of 
the comet-of 1861. 

You see that all the most constant, the best investigated, 
the most characteristic details of the figure of comets 
agree in disclosing the action of a force which is 
exerted by the sun not in virtue of his mass, but in, virtue 
of his cial incandegcence. Extinguish the photo- 
sphere reduce it in thought to the state of 
crust to which has long azo, bronght the catt, ee 
to leave nothing more than the solar attraction t 
“in its mass, indestructible as the mass itself, and you will 

at the same time the gigantic tails of comets 
and the cup- : 
will no doubt still lose some part 
in approaching the sun, but these materials will be dis- 
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seminated along the orbit of the comet instead-of flying 


rus Ries ala chats with an incredible swiftness. 
Ine lose the forms represented in 
Br would assume those of Fig. & 
t e edades cu Ae 
omena for evidence of the existence of 
Poe ko widespread as repulsion due to heat when it 
acts at a sensible and not from molecule to 
“molecule. In reality there is nothing astorishing in this ; 
it was the same with attraction, 

Each of you is firiuly convince of dices ce af this 
force ; ace know that two spherical bodies attract each 
other in proportion to their mass, and in inverse pro- 
portion to the square of their mutual distance, and that 
notwithstanding that.you have not had ocular demon- 
stration, that you have not tested it by 
announces to us 


made on the 
himself to i 


= * Moreover, the kast want af homogeneity ia tho noclaog and a rotatory 
movement may considerably the phenomena and leave only the 
nati part of tha antedios calyx. ut these anomalies do not take away 
from the {te charactefistic ute 
o to tho anterior calyx, a most counoui apex. s, 
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into account in his experiments and calculations, on the 





other hand it acts on a grand scale in celestial on 
account of the greatness of the masses, Well, it is the 
same with the force of repulsion ; on account of the incan- 


descence of the surface of the sun, of the enormous 
extent of that surfacf, and of the small density which 

may where they have infinite 
in which to expand. Although this i 


to prove it, because we cannot attain 
our furnaces the degree of incandescence of the sun, and 
because we operate only upon insignificant . 


materials. 
would be 


ecessary 
of the Cavendish 





Fra. 16. 


sun, with the familiar phenoriena of the repulsion deter- ` 
mined by heat between the molecules of bodies ; but it 


mental verification ane 
in Bie ; DY one can our minds 


be fully convinced. The p de on the rien i 
use more largely the convenient artifice of h eses, . 
enomena 


Ris pleasure, aad subjects in all their aspects. 
Should an h nen De found cata oan Rens 
the physicist es for them another more comprehen- 
sive which he ocess, It is not 


ch Rd 

t which has long been wanting” 

suat Br attraction in the case of many minds 
of ano 


on the appearance of the Principia, that 

tly contained in the famous calculus which 
enabled Newton to see «hat the force which holds the 
moon in its orbit is identical with that which every- ` 
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where causes bodies to fall to the The learned 
opponents of the doctrine on the Continent would, with- 
out doubt, have been favourably di to it before the 
experiment of Cavendish or that of yne, if Newton 
had been able to realise to them so 9s to show to all eyes 
that bodies of suitable form and of any nature whatever 
attract each other in proportion to their mass and in the 
inverse ratio of the square of their distance. 

But how are we to apply the Cavendish balance to the 
measurement of the repulsive force of an incandescent 
surface ? First of all, the materials of our apparatus are 
of a density enormously superior to that of comets; then 


it isn to operate in a 
trace of air which cemainá tn S apparans 

to currents under the influence a surface strongly 
heated, and will thus obscure the effect which we endea- 
vour to establish. In trying to surmount this difficulty,* 
I have been led to think that if I could make an incan- 
descent surface act upon the small mass of air itself 
which acts as an obstacle to us in the vacuum of our best 
pneumatic machines, I should obtain a very appreciable 
Tepulsion ; only we must find some means of rendering 


us Le 


this air visible. The artifice to which I am about to have 
recourse before you consists in illuminating this rarefied 
air by means of the spark of Ruhmkorff’s induction appa- 
ratus, (See Fig. 17.) This glass bell-jar, in which a 
vacuum been made, is traversed by the two conductors 
of the apparatus, the’ one vertical and the other horizontal, 
You see the spark spring out under the form of feebly 
luminous stratifications of a peculiar rose colour ; at the 
same time the horirontal conductor is covered with a 
luminous sheath of a well-marked blue colour. It is the 
air which is thus illuminated by the passage of the cur- 
rent. Remark, however, the particular form of the hori- 
zontal wire ; it 1s formed partly of a thin blade of platinum 
surrounded by a blue aureole. I shall redden this plate 
by means of an ordinary current, composed of several 
Bunsen couples, I cause this current to pass through the 
horizontal conductor, not disturbing in the least the first 
induction current. The platinum plate becomes incan- 
descent, and you soon see the blue-coloured sheath sepa- 
rate from the platinum plate like two lips which are 


I bave varied this experiment to obviate the objections 


a 


to which the increase of the conductibility of the air 
might give rise; but it has always succeeded. Thus have I 
obtained an Tepulsion by acting transversely 
upon the rose-coloured stratifications ; the case was abso- 
lutely the same as if a perfect vacuum existed around the 
plate, a vacuum of definite limits beyond which the elec- 
tricity would not pass, while an increase of conductivity 
would simply cause the induction-spark to incline towards 
the favourable region and so to modify its usual configura- 
tion. 

Thus have we been led to conclude with perfect cer- 
tainty (1) that cometary phenomena reveal to us in the 
universe the existence of a second force totally different 
from attraction, capable of playing an important part and 
producing before our eyes gigantic phenomema ; (a) with 
great ability that this force is nothing else than the 
Tet on due to heat. 

erhaps we may come upon this force when we investi- 
gate more closely*the strange phenomena of the solar 
protuberances which the brilliant discovery of Janssen 
and Lockyer permits us henceforth constantly to follow, 


* We could assuredly e it, but it “Would be necessary to have at 
Gcr dispone colitis of eccailsi, iparice tothe Toetoe oe niie mdi- 





or when science will be in a condition to approach the 
investigation of those mysterious star clusters which 
attraction has not been able to unite into a single sun, and 
which appear to us under forms so strange and withal so 
geometric. 

Whatever may be the value of these experiments, it 
i M peni beli to science, not to leave this 
beautiful question of the figure of comets without any 
other answer than the 7e se sais of Arago, and it is of not 
less importance to natural philosophy to prove that the 
forces which rule the stars are none other than those 
which act around us at the surface of the earth. If it 
should displease any sage metaphysician that I have tried 
to establish a duality of forces in a region where he vainly 
flattered himself that unity reigned, I pray him to con- 
sider that, if it is possible to transform, so to speak, 
certain forces into each other, to produce, for example, 
heat by means of the concussion of a body acted on by 
terrestrial attraction, then electricity by means of this 
heat, magnetism by means of this electricity, and finally 
to attract a very iar sort of matter by means of this 
magnetism, we have not succeeded in the least in 
transforming the attractive force of the least molecule, 
since its weight remains invariable through all the modi- 
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fications of the forces which act upon it. The desired 
unity, then, was far from being realised before the appear- 
ance of that repulsive force acting at a distance which 
the cometary phenomena definitely inscribe in the me- 
chien of the heavens by the side of attraction, and 
which I find around us in the phenomena of heat, 

At all events, we have got a great way from that judicial 
astrology which I felt bound to remind you of at the out- 
set, in order to show to you the condition in which we 
found that branch of celestial science. While, in planetary 
astronomy, scarcely anything has beer done for two 
hundred but to d indefinitely the mathe- 
matical. formule of a force established and defined, we 
have tried here to put ourselves on the track of a force 
which rules more especially the cometary world, and have 


endeavoured to give it a name. . 


x 


` has much to do in 
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THE AMERICAN OYSTER-TRADE 


OME notion of the extent of the trade in oysters at 

. Baltimore may be red from a recent report of 
the British Consul. timore, it is said, is recognised 
all the world over as the great centre for raw oysters— 
New York red abe the Soutien ane Wera nais 
d ing on it-for their supplies. € packing-houses 
AUCH have agencies in all the large cities and 
towns, and these agencies have sub-agencies covering the 
country districts. About twenty firms are engaged in the 
packing and distribytion throughout the States of raw 
oysters, 5,000,000 bushels of which ars annually con- 
sumed to meet the demands of the trade, which ig gne 
not enly incurring risks, but also requi e 
tact for its successful management. Suca is the - 
able nature of the that the risk in handling them 
etermining their price. Delays in the 
arrival of a vessel will often cause a whole cargo to 
become putrid, so that it has at once to 5e thrown-over- 
board. To cover these risks the margin of profit is 
Large numbers of msn, women, and 
in opening the oysters and remov- 


. ing them from their shells: for this work they receive 


' cans are then pack 


20 cents per gallon, and the average earnings of each 
person are about two dollars per day of ten hours. 

In packin He oyato re a EOD 
washed y, then placed in flat cans with a little 
fresh water, as the liquor or natural juize of the Se 
decomposes in twenty-four hours after exposure. ese 
in rows with cakes of ice between 

and shipped by express to their destination. At 
certain points it is arranged that these cases destined for 
the far west shall be opened, fresh ice placed between the 
cans, and then re-shipped to their ultimate destination. 
Oysters packed in this way and re-iced at certain places 
on the route can be sent from Baltimore to San Francisco 
in good condition, Besides this trade in raw oysteae ds 
many as 3,000,000 bushels are annually seamed and her- 
metically sealed in tins for A E 
America and to Europe. e season lasts from Oct. I 
to April i. By the steaming process the oysters are so 
preserved that after Deing sealed down they will keep 
good for an indefinite period of time. 





RUDE STONE. MONUMENTS OR 
CHAMBERED BARROWS 
I. 
"THE object of the present and succeeding articles is 
“to discuss some of the opinions which are held 
some of the leading antiquaries of the present day 
with respect to the construction, destination, and also 
antiquity of these monuments, and to show that, notwith- 
ing all the advantages ted 5y the establish- 
ment everywhere of Archseological Societies, the publica- 


NATURE 


[Aug 13, 1874 


tion of their journals, and the increased facilities for 
traveling, many professed students of this branch of 
science are still found to be blindly adhering to the views 
of antiquaries of the past century. There is a very re- 
markable contrast between the p made in the 
study of unchamberéd, and in that of chambered, barrows. 
We have now a much sounder knowledge of the former 
than of the latter, not simply because the latter are more 
difficult to understand, but because their study requires _ 
„qualifications not possessed by every investigator. He* 
must have long acquaintance with the monuments, suffi- 
cient dexterity in drawing and surveying to make accurate - 
plans, sections, and elevations, be a close and unbiassed 
observer, and then have leisure to devote his intelligence 
to thescrutiny. Cursory examination will be always fatal 
to the acquisition of sound knowledge, and serve to mis- 
lead others ; and it is greatly to be feared that this has 
been too common a habit and result. i 

The first erroneous opinion to which attention is now 
directed is that very many of the cromlechs op dolmens 
(to employ terms which are in general use), ne. rude stone 
structures which in the British Islands and on the Con- 
tinent are partially or wholly exposed to view, were never 
in any other condition ; that is to say, that although they 
may be in some measure dilapidated now, yet that they 
were originally intended to be exposed : i They 
are aware that many other structures of analogous forms 
are imbedded or enveloped in mounds so as to be invisible 
externally, but they will not allow that the exposed ones 
ever were so. As long as these authors confine them- 
selves to the bare declaration of their belief their position 
is not so assailable; but when they point to the monu- 
mida n they say edd their cae the case 
is alt e examples are open to the inspection and 
aeai ot everybody, and the accuracy of their 
descriptions can be tested. This has been done, and the 
result been that numberless inaccuracies have been ,. 
detected in the published accounts and in the plans ;-and 
the conclusions which have been deduced from them are ' 
-consequently pronounced to be erroneous. 

It will be sufficient to point'out this in a few of the. 
well-known monuments to which they have directed our 
attention ; and as no author has treated the subject so 
comprehensively as Mr. Fergusson, or been so methodical 
in the arrangement and classification of the monuments, 
his recent work* will be particularly referred to in the 
folowing pagas, He has admitted that he is indebted 
for much of hrs information to the published accounts of 
others. It must be premised that we do not assert there 
is positive grvof of the former existence of’ the mounds, 
nor do we say that there is any tradition of them, but we 
say that when the exposed monuments are compared 
with those which dre wholly enveloped, and with those 
numberless instances in which the traces, in many er- 
amples very extensive traces, of the-mounds still exi 
the fair and legitimate inference is that these so-call 
“ freé-standing ". structures t were once monuments of the. 
same class.as the others, and that they are only in a more 
advanced stage of decay at the ttimé , i 

We go a step gren pes and say that there are so. 
very few instances in Which no trace. whatever of*_a* 
mound remains that the argument from inference, is 
greatly strengthened. Have the advocates of the theory 
ever attempted to sum up carefully all the examples of 
total den: on? It has ‘been remarked by the.author 
of “Rude Stone Monuments in all Countries,” p. 44, that 
* probably at least one hundred dolmens in these islands 
could be enumerated which have not now a trace of any 
such envelope? There is a.confidentg in this statement 
which invites scrutiny, and we venture to say at the out- 
set that itis far from being accurate, for we know that 


* © Bude Stone dMoanments jn all Countries, their Ages and Uses.” 
+ Those are defined to be which ware nover mtonded to be hiddan 
in any oarthen covering, and xbout which no trace ofa mound exists. ^ ^ ^ 
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traces of mounds which in some instances no lon 
exist are upon record, and there is no reason for doubting 
the record. Immediately following the above statement, 
a well-known monument is brought forward as one of the 
unmistakeable hundred ERR ies d the remark is 
made that Kits Cotty House, near Aylesford, in Kent, 
“is exactly now where it was when Stukeley drew it in 
1815, and there was no tradition then of any mound 
ever having covered it,” and “ we cannot now find a trace 
of it” But if we pass on to p. 116, where the monu- 
ment is again mentioned, we find it said, “If we can 
trust Stukeley’s drawing, it was an external dolmen stand- 
ing on the end of a low long barrow,” “the mound has 
since been levelled by the plough,” and “I am inclined 
to place faith in the drawing.” ere is no tradition, it 
is true, of any mound having covered it, but how any 
faith can be put in the drawing, and yet it can be said 
that the mound has been | which, it is implied 
at p. 44, never existed, is beyond comprehension. 
According ¢o Stukeley, therefore, there was not only a 
trace of the mound, but its form was in his time determin- 
able, and the stone chamber was situated near one of its 
extremities. This agrees admirably with the construction 
of many other chambered long barrows where we see the 
chamber either wholly or in great part enveloped. This 
monument, therefore, should not be included among the 
obvious hundred pet : 

Pentre Ifan, in Pembrokeshire, is also brought forward 
by the same author as another -remarkable Eun SER 
support of the “free-standing” theory. He describes it 
very briefly and inadequately in pp. 168, 169, and com- 
pares it with those which ^ were, or were intended to be, 
covered with mounds.” There is, he thinks, a very wide 
difference between it and them, for the latter, he admits, 
are enclosed sepulchral chambers, whereas as oe 
the former it never could have been erected to be hid, and 
* besides that, the supports do not and could not form a 
chamber. The earth would have fallen in on all sides,” 
&c. Unquestionably there would be much to favour the 
theory, if it could be granted that the monument is in the 
same condition now as it always was ; but itis known for 
certain that this is not so, There is, fortunately, a de- 
scription of it written by Owen morc than 200 years ago, 
and there is also another account Fenton as it ap- 

eared in his day, about seventy or eighty years since, and 
rom these we learn that the aspect ot the monument was 
totally unlike what it is now. There were then eight or 
nine upright stones under the great roofing stone, now 
there are only three ; then there were the remains round 
about it of a stone circle 50 ft. in diameter, not now exist- 
ing ; and according to the late Rev. H. Lon e Jones, 
there were traces, when he saw it, of the original mound. 
Of the eight or nine upright stones, two, or at most three, 
supported the capstone, which will easily account for the 
removal of those which gave it no support. So that in 
this instance, also, here is a monument which should be 
excluded from the hundred examples. ^ 

On a careful inspection of Plas Newydd, another of the 
hundred, it will be found that there is evidence both of 
the encircling ring of stones and of a mound. 

It would not be necessary to enter into these particulars 
but for the oft-repeated assertion of Mr. Fergusson, “no 
trace of the mound can now be found either around the 
stones or in the neighbourhood,” which is ed in 
various ways, and by which he conveys the impression 
that no mound ever existed ; and for the argument which 
this belief is made to sustain, an ent which we 
` think strongly militates i the idea that all these 
monuments were destined tor sepulchral purposes. 

Before passing on to monuments of other lands it will 
be well to point out the error of one who, with every 
desire to advance archaeological science, has been misled 
by the classification adopted by Mr. Fergusson. It will 
not be out of place to dg so here, because the views of the 


writer of the ent article have been assailed * by this 

oung Cornish antiquary, who has been cared away by 
his real. In order to give support to the “free-standing” 
theory he enters into a description of Lanyon Quoit, a 
dolmen standing in the parish of Madron, Cornwall, which 
he thinks fully establishes it, an opinion shared by Mr. 
Fergusson (p. 163). But Capt. Oliver, R.A.,t has con- 
vincingly shown that the monument is not now in the 
condition in which it used to be; that it has been rebuilt 
and the position of its supporters have been altered ; that 
these original supporters were stout stone slabs (4 ft. wide 
by 1 ft. 6 in. thick), and not slm pillars; that whereas 
there are now three, there were four ight slabs in old 
Mr. Borlase’s time; that two more slabs are lying pros- 
trate close to the others, which it is fair to presume were 


once upright ing stones of the chamber ; and that 
the monument as much fs as oz a long mound, 
which bears appearance; he,adds, of having been 
a long barrow. Ít ought therefore to be struck off the 
lst 

Arthurs Quoit, in Géwer, according to Mr. Fergusson, 
was probably always “free-standing ;” but both Sir 
Gardner inson (“ Archzeologia brensis,” 1870) 


and the Rev. E. L. Barnwell have expressed the contrary 
opinion. The former believes it to have been covered 
with a tumulus, and the latter writes, "there are cart- 
loads of stones still remaining, and so little disturbed in 
position that their outline gives that of the base of the 
once existing mound.” is monument therefore may 
rightly be excluded from the list. : 

The elder Borlase describes very accurately all the 
most remarkable exposed monuments existin; in Corn- 
wall in his day, and ring of the traces of their mounds 
in every case, eg. M Quoit, in the remains of a stone 
barrow ; Dosporthenis Cromlech, once in a mound of 
stones and earth ; and Zennor Cromlech, once in a stone 
barrow. 

According to Norden, who described Trevetby Crom- 
lech in 1610, it was "standing on a little hill within a 
feilde." 1 Lower Lanyon chamber was discovered in 
1790 in a bank of earth and stones; and only one upright 
stone and the fallen capstone now remain. Pawton 
Cromlech is still partly “ buried in the tumulus which no 
doubt formerly covered the whole” (* Ngnia Cornubia,” 
pP. 32). Chywoone or Chün Cromlech was in a barrow 
or cairn, 32{t in diameter (ibid. pp. 56, 58), and the 
author of this book says that it so closely resembles a 
dolmen at Moytura, iud and another at Halskov, in 
Scandinavia, that the drawings of one might pass for those 
of the other two. This is a repetition of Mr. l'ergusson's 
remark e monument “at Halskov is so like the dolj 
men and circle represented in woodcut 61 that the one 
n almost pass for the other." 

e “free-standing” theory receives no suppoit what- 
ever the monuments of the Channel and Scilly 
Islands, nor yet from those of the Isle of Man, so that the 
area of the British Isles 13 circumscribed within which the 
more tban hundred examples are to be found. England, 
Wales, Scotland,{] and Ireland contain a large number of 
rude stone monuments, and the area is ciently wide 
to produce as many as Mr. F n supposes. Butit 
would be a most difficult—we should say a hopeless— 
task for anyone to attempt to enumerate them and to hand 


in the required tale. . 
The writer of the present article has examined the 
PP of monuments known as those of Beni-M or 


morus and planned several of them. They 
are all of i constructi and are simple cists, 
averaging about 7 ft. by a ft. 6 1n. (internal dimensions) 


T 20€. t Ibid p 
t For account and drawings seo "Nenia chains pp Ai 


mys—" The froc-st 


ergusson dolmens are few 
soma half-doren fom the whole country, 


whch ngain di 
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without galleries. ” These cists point east and west, with | chamber to which a long covered way or 


d t variations, and are built with unhewn stones of the 
M cua Rd E, The mounds, which 
in mfew instances remain in are small and of stone, 

- and the chambers which are visible are in various 

of dilapidation and | 

clearly indicated by 

are round about them. e-place has served for "many 
as a convenient quarry for the Trappist monks of 
repens ane ee French colonists who have located 
at Guyotville and Cheragas. If it had not 

been for a"Government order the whole of these 1idhu- 
ments would have been carted away for the sake of their 
building materials, When first discovered they are said 
to have numbered about 100; about 30 are now left. 
^ "They are scattered over an area of a few acres, and’ are 
arranged without any regularity ; and at the.period of 
their completion must shave presented a remar! col- 
location of stone heaps. e late M, Berbrugger, who 
was Inspector-General of "Historical Monuments in 
Algeria, was the first to make their existence known, 
about thirty-seven years ago. Dr. E. Bertherand, the 
peru of the Algerian Acclimatisation Society, 


escribed them in a hlet printed by that Society. 

. In 1859 Mr; A. IL Rhind communicated an article Spon 
them to'the Society of Antiquaries, London, which is 
. printed in ^ Archeologia vol. xxvii. M. Réné Galles, 
„the well-known explorer. of Brittany domene has also 
-written about them ; and the late Mr. J. W. Flower, who 
visited the spot in 1868, has compiled an article from the 


foregoing hlets, which he read at the International 
Congress of Prehistoric Archzology held at Norwich in 
the same-year. All these writers have classified them as 
covered and uncovered tombs, i g, if not asserting 
in so many that the latter never been covered ; 
ts. “free-standing.” Mr. F on has followed their 
lead, and adopted their i on; but a careful in- 


spection of each exposed monument will convincingly 
prove that the stone heaps which surround them strongly 
testify against the theory. f . 

When, however, our attention is directed by Mr. Fer- 
gusson to continental examples our astonishment at the 
glaring inaccuracies and contradictory statements is in- 

and we wonder that several well-known monu- 
ments should have been brought forward to support a 
theory which their prominent features most clearly refute. 
There are two in the south of Brittany which have been 
described by him as belonging to the uncovered class, 
viz. Dol-ar-Marchand at Locmariaker, and Courconno, in 
d sacelli Of the latter, he says, “it cer- 
never was covered up” (p.343. This is a plain 
and positive assertion ; yeta few pages further on (p. 363) 
he writes doubtfully, if not contradictingly, on this point : 
it is “a magnificent cist, walled with rude stone, and such 
as would form a chamber in a tumulus if buried one 
though whether this particular example was ever intend 
to be so treated or not is by no means clear.” Of the 
former he writes, it is "the most in i if not the 
free- ing dolmen in France,” and “the great 
stone, like that of most free-standing dolmens, rests on 
three į} their architects having carly learned how 
difficult it was to make sure of their restmg on more. So 
‘that, unless they wanted a wall to keep out the stuff of 
which*the tumulus was to be composed, they S ere | 
poised them on three points, like that at Castle Wellan. 
: The question bears quite another aspect, however, when 
these monuments are carefully i and the treat- 
ment they have received at the hands of the inhabitants 
of late years is inquired into. We thus ascertain that the 
great dolmen of f o is in a very different state 
now from what it was in 1847, when drawn and described 
Cayot-Delandre, the hiatorian of the Morbihan, and 
it has been further curtailed of its proportions since 
1854. It was then not a mere cist of gigantic sire but a huge 


Ya 


es 
traces of the mounds Beng. 
gear of loose stones which. 


was 
attached, the dimensions of which are given ; and there 
'Were also traces of the enveloping mound, some of 
"which still exist. A P 

T So, too, with to the great dolmen of Dol-ar- 
Marchand, it is not at allas described by Mr. Fergusson. 
Its chamber has also a long covered way attached to i 
which fact he does not mention ; both the chambers 

the covered way are buried to a depth of several feet in 
the remains of a circular mound which can be measured : 
and regular walls line the chamber and the covered way 
for the express purpose of- keeping out the earth compos- 
ing the tumulus. All these features are iücontestably 
visible. These monuménts, therefore, do not sustain the 


There are other well-known examples of exposed monu- 
ments in France, respecting which a deal might be 
written to invalidate the “free-standing” theory. The 
above will be sufficient to-show upon what a weak and 
indefensible basis it rests. : . 

The theory is supposed, however, to receive the 
strongest from a si monument near Con- 
folens, near St, Germain-sur-Vienne, which is also thought 
to have been erected as late as tlie tenth or eleventh 
century of the Christian era. It is *considered of such 

importance that it has been engraved and stamped 
m gold upon the cover of the book which has been so 
often referred to. It will not be right, therefore, to pass 
it by. The monument is really a remarkable one, and 
merits a most careful study on the spot. Owing to its 
situation in a most out-of-the-way part of France, which 
entails a very fatiguing journey to reach, few archæo- 
logists have had the temerity to undertake the journey, 
ee ee d eR At a first view it 
a sagrei enple t on investigation its 
Meat unfol : 


is 
simple itself in a convincing manner, and 
ef, tis 


quite u . Fergusson's conclusions,- In bri 
an ancient wide euer has been altered and ‘Con- 
verted to another use many centuries later. The covering 


stone is the only remaining relic of the primitiye,building, 
and there are incised designs upon its under surface, 
which point to its early age and use. These designs have 
only been Mn reu and the tale they disclose is 
unmistakeahle. is monument was most certainly not 
a “free-standing” one in the sense implied“ by Mr. Fer- 
gusson, nor was it originally erected at the period he 


su 

the “free-standing” theory, having been adopted,. 
required further confirmation than the external appear- 
ance of the monuments was to give it, and its 
advocates have considered that “it is strengthened by the 
“impossibility of accounting for the ce of the 
mounds,” Mr. Fergusson has followed in the wake of 
Baron Bonstetten," whose accuracy of observation does 
not seem to have heen'of a high order, and has adopted 
his language. The Baron says that both Brittany and 
the Department of the Lot are “ pays à dolmens appa- 
rents par excellence,” by which he means, as he -after- 
wards shows, dolmehs which are now as they have always 
been. This observation proves that he must have given 
them a very cursory, examination, His objection to-the. 
tumular belief is thus stated :—* Les dolmens se rencon- 
trent les souvent dans des landės incultes et Impropres 
aurd chements par Ig nature même du sol. D'ailleurs, . 
dans un but de nivellément on ne se p as à 
enlever le tumulus, mais om détruirait encore le. amen. 3 
Les pierres seraient utilisées ou on les enfouirait asses 
profondément en terre pour qu'elles ne heurtent pasle soc 
de la charrue,”.pp. 7, 8. is objection he applies to 
both the Brittany and the Lot monuments; but what are 
the real facts? Very many, indeed the larger number, of 
the dilapidated or y covered monuments of Brit- 
tany are notíar from RADI GA, and although they ma 

* ií Emal sur les dolmens,” Genova, 1865. 
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stand on uncultivated plots of ground, are surrounded by 
cultivated lands which are inclosed by loose stone walls. 
Again, numbers of chambered mounds have been wholly 
swept away and the materials utilised within the memory 
of man. Others have been perually removed, and the 
stone chambers reduced to ruinous heaps; and in some 
cases, as is well known, deep holes: have been dug, and 
the obstructing blocks buried. And this work of destruc- 
tion, which is still going on in spite of the prohibitions of 
the French Government and the legal penalties threat- 
ened, has been in operation for centuries, Ought not the 
knowledge of these facts to have been acquired by the 
authors, and have made them hesitate before attempting to 
classify monuments according to their present aspects, 
without carefully taking into account every possible cir- 
cumstance connected with the past history of the locali- 
ties ın which they are situated ? 

Another Continental writer* has fallen into the like 
errors through the objectionable practice of following in 
the track gf other authors, and seeing with others’ eyes. 
M. da Costa, following the lead of Baron de Bonstetten, 
has adopted the classification of these monuments into 
(2 * dolmins apparentes," (2) *dolmins occultos," and 
(3) “ dolmins construidos sobre um monticulo artificial,” 
against which last class we shall raise a vehement pio- 
test by and by. 

It results from what has been said, that what is really 
needed when treating of rude stone monuments is perfect 
accuracy of description and no omission of any detail or 
feature which may reasonably be supposed to be connected 
with the structures, Important omissions of this nature 
frequently occur, not intentionally, but because of the 
defective archzological education of the writers, and 
their want of experience. It is very damaging to the 
cause of scientific truth when such a theory as the one 
here exposed is asserted to be supported by examples 
which really tell against it Our antiquarian ancestors 
who knew very little respecting these monuments, and 
had few opportunities of comparing them with others in 
distant localities, who did not know what their true con- 
struction and destination were, and mistook the weather- 
ir effects on the capstones for channels artificially 

ed these structures Druids’ Altars, and invented hor- 
rible stories of human sacrifices. Assuredly, if it be once 
admitted that there were “ free-standin monuments 
which were never inclosed in mounds, then their views 
may not have been so very far wrong, and some of these 
buildings may, after have been erected for altars of 
sacrifice. There would be very little proof that they were 
intended for burial-places, The difference between them 
(especially those which one author describes as resem- 
b £ ihre degad milking stools,” and another calls 
* tripod dolmens ") and the carefully covered ones, out of 
whose vaults the earth of the mounds 1s thoroughly ex- 
cluded by means of walls of dry masonry, is so great 
and so striking that the exposed ones couid be 
with any certainty declared to have been tombs. There 
is abundant evidence betokening what the covered ones 
were destined for, and hardly more than a mere assump- 
tion as regards the others, 


(To be continued.) 
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NOTES 
Às ustiel at this season, scientific congresses are coming thick 
upon us The Britsh Association commences its mttings next 
Wednesday at Belfast, when Prof. Tyndall will give his presi- 
dential address. The French Association, as we have sid in 
another column, holds it» session at Lille contemporaneously 
with our own. The British Medical Association commenced its 


e 
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yearly meeting at Norwich on Tuesday, when Dr. Copeman, 
the president, gave his address; and the British Pharma- 
ceutical Conference brought its eleventh annual meetmg to a 
close in London on Saturday last. The tone of the presidential 
address by Mr. T. B. Groves, F.C.S., at the- last-mentioned 
meeting, as well as that of Mr. F. J. Bramwell, F.R.S., on the 
4th inst. at Cardiff, to the Institution of Mechanical Engineers, 
was, we are glad to see, decidedly in favour of a more thorough 
education of those who desire to enter upon these callings in the 
scientific principles which underlie Pharmacy and Mechanical 
Engineering. The Britsh Archeological Association at Bristol 
have been working hard and well in their own interesting 
department. It has become the fashion in certain quarters to 
speak shghtingly of these annual meetings as being meetings 
for mere talk and enjoyment ; they may be so, but it seems to us 
that, on the whole, the proceedings prove that much really good 
hard work is being done year after y@ar in all scientific depart- 
ments; and it is surely something gained that scientific con- 
grees should have come to be regarded as ‘‘ popular.” and 
should have all the important cities in the kingdom eager for the 
honour of their presence. 


THE following are the titles of the Evening Discourses to be 
given at the Belfast meeting of the British Association :—Friday, 
Aug.21, by Sir John Lubbock, Bart., F.R.S., “On common Wild 
Flowers conmdered in relation to Insects ; ” Monday, Aug. 24, 
by Prof. Huxley, Sec. R.S., ‘ On the hypothesis that Animals 
are Automata; and its history.” 


Tux following foreigners and members of the British Associa- 
tion, among others, have signified their intention of being present 
at the meeting in Belfast :—Dr. Schweinfurth, Prof. Knoblauch, 
Prof Gluge, M. Khanikof, Prof. Delffs M. Bréguet, Prof. 
Stoletof, M. Mannoir, Dr. Williamson, Dr. Hooker, Prof. 
Stokes, Prof. Adams, Dr. Tyndall Lord Rosse, Prof. Tut, 
Prof Clerk Maxwell, Prof. F. Fuller, Lord Enniskillen, Lord 
O’Hagan, Prof Jellett, Mr. Huggins, Dr. Belfour, Dr. Car- 
penter, Prof. Huxley, Dr. Cram Brown, Prof. Herschel, Prof, 
W. G. Adams, Mr. Stoney, Dr. Roscoe, Dr. Maxwell Simpson, 
Prof G. Foster, Mr. Young, Prof Hull, Prof. Geikle, Prof. 
Harkness, Major Wilson, Dr. Odhng, Sir John Lubbock, Mr, 
Bramwell, Prot James Thomson, Mr. Crookes, Dr. Gwyn 
Jeffreys, Admiral Ommaney, General Strachey, General Smythe, 
Col Strange, Capt. Galton, Mr. Spottswoode, Prof Michael 
Foster, Mr. Ray Lankester, Prof. Clifford, Mr. T. W. Glasher, 
Mr. F. Galton, Dr. Pye Smith, Mr. Rodwell, Mr. Chandler 
Roberts, Prof. Rowney, Prof. Corfield, Dr. W. Farr, Col. Grant, 
General Alexander, Col. Home, General Jenkins, Capt. Jenkins, 
Lieut Conder, Major St. John, Dr. Debus, Mr. Paxton, Mr. 
Seeley, Prof. Thorpe, Prof. Thiselton Dyer, Mr. Miall, Mr, 
Symeq, Mr. Corbett, Mr. Shoolbred, Mr. Thomas, &c. 


Dr. COPEMAN, in his presidential address at the Norwich 
meeting of the British Medical Association, spoke of the im- 
possibility of regular practitioners being able to engage in pure 
scientific research. ‘‘ All persons engaged in physiological 1e- 
search,” he said, ‘‘ ought to be provided with sufficient means to 
enable them to devote their whole time and attention to their 
work, without the cares and troubles of practice ; while, on the 
other hdnd, those who were engaged in the great and paiamount 
object of curing disease could not possibly spare the necessary 
tune for minute physiological mvestigations. Each, however, 
could materially asmst the other; the piactitioner could furnish 
facts and observations which might greatly assist the physiologist 
in his experiments, and the latter could enlighten the forme: by 
giving reasons for the facts presented to his notce The majority 
of medical men must be prachtioners end earn then livmg by 
practice ; but he hoped that in a society like the British. Medica] 
Association means would before long be found to supply the 
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i nëcessary funds to a Certain nupiber of gentlemen with young and | repeated a number of times agreed in showing that the Hght was 
healthy minds oongenial to the work to enable them to devote ' polarised in a plane passing through the axis of the tail, that is, 


their time and eriergies to physiology as a separate study.” - 

. In many French dally newspapers predictions of the future 
weather have been recently given, which were attributed to.the 
Paris Observatory. Although the Observatory, however, published 
. nothing on the subject, the statement was so widely believed that 
M. Leverrler felt it necessary to protest against it in his Dally 
Mateorological Bulletin. . French meteorology, us we recently 
intimated, is undergoing a reorganisation in consequence of the 
vote of the Council of the Observatory. No final decision hes 
. been arrived at, although we learn on M. Leverrier’s authority 
that & decision may be speedily expected. We hope to be able 
to give details when the arrangements have been finally made. 


: THERE is some hope that an Arctic expedition of discovery 
may be despatched in the spring of 1875. The Prime Minister 
has undertaken to--consider the'subject carefully in all its 
bearings, and on the Ist of this month the presidents of the 
Royal Society and of the Royal Geographical Society, accom- 
panied bya gallant admiral ef long Arctic experience, had a 
preliminary interview with Mr. Disraeli. : 

Tue French Alpine Qlub has sent a party of ten young men 
under the guidance of M. Albert Tissandier to travel on the Alps 
and draw up a report of their excursion ; others will be sent next 
year, this being the inagguration trip of the society. 

FROM a recent report on the trade of Bremen we learn that a 
branch of industry, which is gradually increasing im importance, 
has arisen of lato in the barren moorlands of North-western 
Germany by the preparation of peat or turf This material is 
largely used in Germany as fuel both in private dwelling-houses 
as well as in some large establishments, and, it is stated, also 
on the Oldenburg Railway. Two companies have lately been 
formed in Oldenburg for the purpose of manufacturing peat on a 
large scale, and of supplying it to the inhabitants of Bremen, 
Oldenburg, and other towns in the neighbourhood, at a far 
cheaper rate than that now paid to the peasants, who have 
hitherto' almost had a monopoly of the trade in this article, The 
. peat is cut ont of the soll of the marshy moors or bogs which 
extend from Bremen to the Dutch frontier, by machinery ; by the 
removal of the peat & network of canals is formed, which are 
of use for conveying the peat itself to market, and which like- 
wise form new permanent channels of communication available 
for all other purpopes. The peat-cutting machine consists of 2 
large flat-bottomed steam-vessel, which, when set to work, is 
able to cut a canal 20 (German) ft. in breadth and 6 ft. in depth, 
whilst proceeding at the rate of from 10 to 12 ft. per hour. Tho 
soil thus cut out by this (oating peat manufactory is lifted into 
the vessel by steam power, and after being thoroughly ground 
is deposited, by mesns of a long pipe running out of the side of 
the vessel, alongside the ;bank of the canal, where it is sub- 
sequently cut into the shape of bricksand dried. It is stated 
that by this method about 1,000 centners (55 tons English) of a 
very good kind of peat may be manufactured per dey. In view 
of the present high price of coal, particularly in Britain, 
and of the great importance which attaches to the question of 
obtaining a cheap kind of fuel at all times, it “might perhaps be 
well worth while to consider whether this system of peat manu- 
facture could not be introduced in many other parts of Europe, 
where the soll is doubtless as well suited for the purpose asin 
Oldenburg. 

'IN the American Steal sf Silos and Arts for August, Prof. 
A. W. Wright, of Yale College, describes ‘his polariscopio 
observations of Coggia’s comet, On the evening of July 6 the 
polariscope showed the bands, both bright and dark, quite defi: 
nitely, and they were seen with comparative oase. Observations 


as nearly as could be estimated, in a plane paming through it 
and the sun. Other observations made on the evening of July 
14, when the sky was quite cledr, gave the same result, though 
lem satisfactorily, as the twilight had begun to interfere with the 
"observations. After waiting until this had disappeared, it was 
possible to see the bands, though with some difficulty, and the 


degiee.of the polarisation appeared to be decidedly less than on " 


the previous occasion. The circumstances were tod unfavourable 
to admit of any determination of the percentage of light 
polarised, but it was certainly not large. The fact of polarisa- 
Hon shows thata considerable portion of the light of the coma 
ls desired from the sun by reflection, 


= 

A COMPANY has been formed to work the sulphur deposits at 
White Island, a marine volcano 140 miles from Auckland. It 
is estimated that 100,000 tons of sulphur in an almost pure state 
are lying on the island ready for shipment. Chemicit works are 
likely to be established soon, and the island leased. 


A NEW university will be opened at Agram, in Croatia, in 
October next. It will have the name:of the *t Francis-Toseph 
University.” : 


H.M.S. Shearisater left rn on July 14 for Mauritius, 
with the members of the expedition who are to observe the 
Transit of Venus from that island. 


DETAILS appear in the 7iwer and Daily News of the expe. 
dition of H.M.S. Bank, which, as we have already (vol. x. p. 
215) intimated, has been exploring the north-eastern shores of 
New Guinee. The ship had arrived at Singapore at the end of 
June, the expedition and the survey of Goschen Strait and.the 
coast from East Cape to Cape Rigny, of the Astrolabe Gulf— 
about 509 miles—having occupied four months, Lieut. Dawsot 
was to return on July 15 by Torres Straits to Sydney, whence he 
proceeds to Fiji to survey and report upon the harbours .gnd 

Riche—the island of who. visited 
these coasts in search of La Perouse in 1793—was found not to 
exist bow, To-the large D'Entrecasteaux group the names of 
Normanby, Ferguson, and Goodenough were given by Capt. ' 
Moresby. The coast was varied in feature, being at times bold 
and steep, with lofty mountains, at others low and wooded, with 
off-lying coral banks and dangers. The natives becamo less 
friendly as the expedition went westward. Venomous makes 
were found, but no wild animals.. About 300 miles westward 
of East Cape the natives were stark-naked and more debased. 
Collections of implements, articles of dress, and ornaments 

were obtained in great quantities ; among the former, tor- 
tolse-shell axes and models of the war canoes A few 
botanical and natural history specimens were obtained by the 
medical officer, as well as a rough vocabulary of the lan- 
guage. -At Amboyna (Dutch settlement) the Dasikisk's officers 
met Mr. Alexander Miclucho Macleay, the Russian traveller, 
who had recently returned from the north-west coast, where the 
natives had been hostile and had eventually ousted him. Full 
of zeal in his work, -ho had overdone it, and was suffering at 

Amboyna from scurvy, and afterwards erysipelat The Dutch 
medical anthorities thought his -condition serious when. .the 
Basilisk left Amboyna. The surveys of the Basilisk have opened 


up a new route to Sydney, which is 280 miles shorter than ; ího : 


shortegt previously known route. - x 2 


Mz. Hany Sxry, of the Observatory Dunedin, Otago, New 
Zealand, writes in reference to the mention which is made tf. ~, 
NATURE, vol. viL p. 25, of Prof. Capocci's ides of conitructing . 


structed. The same idea, Mr. Skey states, presented itself to 
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himself, and he also constructed a telescope on this principle 
many years ago in England without knowing that the method 
was engaging the attention of others. He sends an account of 2 
mercurial reflecting telescope exhibited by him before the New 
Zealand Institute, Nov. 19, 1872, which is published in the 
Transactions of thet Institute, vol v. p. HQ. 


Tue Times of Monday and Tuesday contains some interesting 

details concerning Col. Gordon's African Expedition from one 
of his staff. The latest date is June 18, when the various detach- 
ments were in boats on the White Nile, making the best of their 
way to Gondokoro, One of the objects of this expedition, as 
our readers ‘no doubt know, is to carry out the work so well 
begun by Sir Samuel Baker in the suppression of slavery. Col. 
Gordon expects to have steamers on Lake Albert Nyassa by 
November next ; and the Rev. H. Waller, writing in the 7ime, 
states that by taking the Suez, Souskim, Berber, and Khartoum 
route, it is quite possible to reach Gondokoro in forty-eight days 
from England, including a week's rest at Khartoum. 


In the ‘Tijdschrift voor entomologle nitgegeven door de 
Nederlandsche entomologische vereeniging” is a useful paper 
On Acenérogecs (Curt.), by Mr. Ritsema. He refers to the pas- 
sage in the preface to the Zoologist for 1857: '' We bavo an 
aquatic section of Diptera, Neuroptera, Coleoptera and Heml- 
ptera ; it is in perfect accordance with the known laws of Nature 
that there should be an aquatic section of Lepidoptera ;” and he 
quotes the opinion given by Dr. Hagen in July 1856, that 
Acentrepusnivens is a lepidopterous insect of the family Crembldæ, 
He then gives in chronological order extracts from writers in diffe- 
rent countries who regard Acentropus as lepidopterous, and adds 
in conclusion a list of the streams and ponds where it has been 
found. Stephens, in 1835, raised the question whether his 
Aceniropida ought not to be placed under Lepidoptera, bat 
Dr. Riteema does not quote him.—There is also a con- 
timation of a new catalogue of the Hymenoptera of the 
Netherlands, by Snellen van Vollenhoven, with localities and 
list of synonyms. 1,072 species are enumerated, of which 13 
are described in full as new to Science.—Dr. Ritsema describes 
the male of a Xylocopa, of which he says he knows only some 
eight or nine examples, and of which there is no specimen men- 
tioned in the British Museum Catalogue. He gives two coloured 
figures, 


AN Entomological Club has been formed at Cambridge, Mas- 
sachusetts, having for its object the mutual interchange of dis- 
coveries and observations in regard to entomology. It has been de- 
termined to undertake the publication of & monthly organ to be 
called Ps ke, This will contain such 2 part of the proceedings of 
the Society as are considered of general interest, communications, 
lists of captures, and especially a Sidviegraphical Record, m 
which will be given a list of all writings upon entomology pub- 
lished in North America, and all foreign writings upon North 
American entomology from the beginning of the year 1874. The 
editor is Mr. B. Pickman Mann, of Cambridge, Massachusetts. 
The first number contains an‘article by Mr. Scudder, on the 
English names for butterflies, and the first part of the Brdiio- 
graphical Record, x 

We have received from the Royal Observatory, Cape of Good 
Hope, " The Cape Catalogue of 1,159 Stars, deduced from Ob- 
servations at the Royal Observatory, Cape of Good Hope, 1856 
to 1861, reduced to the epoch 1860,” under the superintendence 
of M. J. Stone, F.R.S., H.M. Astronomer at the Cape. 


WE learn from thè Gardener's Chronicle that there is to be an 
exhibition of useful and noxious insects during next month at the 
Tuileries, Paris. The exhibition commences on the 6th and is 
under the auspices of the Société Générale d'Insectologie. In 
a country where tho vimes are being devastated by Pkyllexera 


and where an epidemic disease has been spreading among the 
silk-worms, the value of such exhibitions cannot be over-esti- 
mated. 

A PAPER by Mr. N. Whitley, C.E., entitled ''The Palseo- 
lithic Age Examined," read before the Victoria Institute, has been 
published (Hardwicke) in 2 separate furm, along with the sub- 
sequent interesting discussion, in which Dr. W. B. Carpenter, 
F.R.S., Mr. John Evans F.R.S., Mr. W. C. Borlase, Mr. 
Charlesworth, and others took part. 


Muxssgs. BLACKWOOD and Sons have in the press and nearly 
ready for publication, ‘‘ Economic Geology ; or, Geology in its 
relations to the Arts and Manufactures,” by David Page, 
LL.D. 


Messrs, LONGMAN will shortly publish the following works 
bearing upon Sclence :—‘ The Primeval World of Switzerland," 
by Dr. Oswald Heer, translated from the German and edited by 
James Heywood, F.R.S. ; this work will be illustrated. ‘The 
Sun: an’ account of the principal modern discoveries respecting 
the Structure of the San of our System," by Father Secchi, 
translated and edited by Richard A. Procter. ‘The Star 
Depths; or, other Suns than ours,” by Richard A. Procter. 
“An Introduction to Experimental Physics,” by Adolf F, 
Wermhold. And a new edition of Dr. Neil Arnott's “ Elements 
of Physics,” edited by Alexander Bain and Alfred Swain 
Taylor. 

M. GóPPzxzT has issued a little “Guide to the Royal Botanic 
Garden of the University of Breslau,” dbntaining an interesting 
account of its various collections, and of the most important 
plants grown, in it, illustrated by a map. 

We have received Mr. Ellery’s Monthly Record of observations 
taken at Melbourne Observatory in"December and January last. 
The mean temperature in the former month was 67'2°, being 
36' higher than the last fifteen) years’ average, and the highest 
on record with one exception. The highest temperature in the 
shade was 101'2°, the range in the month being 56°3°. 

THE most recently published parts of the new edition of 
“ Griffith and Henfrey’s Micrographic Dictionary” bring the 
work down as far as ' Mouth.” The publication continues to 
meintain its high scientific character. 

THE additions to the Zoological Society's Gardens during the 
past week include two Egyptian Gazelles (Gene/a dorcas) from 
Egypt, presented by Mr. G. Muscat; four Rufous Tinamons 
(RAyuchotus rufescens) from the Argentine Republic, presented 
by Mr. Alfred O. Lumb; three Mastigures (Uromastix sp. ?) 
from Persia, presented by Captain Phillips; one Yaguarundl 
Cat (Felis yaetiarisidi) from South America, deposited. 





. U. S. WEATHER MAPS 


"THE Amerxon Journal o Sctence and Arts for July contains 
United Staten Wealher Mapa for 1872 aod 1873, Dy Elias 
er Or I I Elias 
Loomis, Professor of Natural Philosophy in Yale hear. 
Prof. Loomis had a number of outlme maps of the United 
States prepared, and on these he traced the tracks of all the 
storms, whenever a storm-centre could be satisfactorily located, 
for two successive days, the maps exhibiting, on the aggregate, 
storm-paths for 314 days, These results were then reduced toa 
tabular form by measuring with a protractor the bearing of each 
storm-path with reference to a meri and measurmg the 
pope As ie of the storm on a scale inches. This table 
showed date of each storm, the velocity of its the 
direction of its path together with readings af the barometer 
before, during, and after a storm, and from it were calculated 
the :—The average direction of the starm-paths for two 
years was 8° to the north of east, and the a velocity wa 
25°6 miles per hour. July is the month in y the course is 
most south, and in which it is most north, February 


. central 





— 


has for twenty-four hours, and 
in four cases it travelled 1,200 miles in that time. ` In one case 


. a ree ST g ples eden v reached.’ In April 1873 a 


60° in hour. -Taking into 
poing ddr aparte Me gibson Reick oe 
seems that a storfn-path may have every possible direction, and the 
velocity of progress may vary from 15 miles per hout weftward 
t6.60 miles per hour eastward. 


* "The-íall of rain seems to havé a ddcided mflnànce in modify: 
The rainfall ares is usually much |. 


ing the course of a storm-path. T 
irger to the east of a storm-tentre then the 
ie do avenge on the east side. There 
ton the of the storm’s progress and the extent 
of this rain area—for example, when the eastern extent is 100 
ber n M Y ROC 
increased 14:9 miles beyond the mean (25:6), but- when the east- 
ern extent of the rain ares is 100 miles less than the mean, the 
hourly vel: of the storm's progress is diminished 8'r miles. 
As to the direction jn whith the ram area is most extended, the 
axes of the areas were compared with the storm- and gave 
storm-path for twenty- 
position of the axis of 
the rain area for the preceding eight hours. 

Prof. says: ‘S The 
not wholly due to a avi/ting, 


500 miles 


e 

In order to trace the influence of the wind’s velocity upon the 
of storms, Prof Loomus divides a circle into four 

q and by an arrow in each, showmg the average direc- 
tion of the wind, itis at once 
tendency of the winds inward to the centro. of the storm ; but 
the averago direction in eech quadrant differed from what it 
would be if the wind revolved in & circle round the storm- 


The velocity is greatest in the west quadrant and diminishes 

the successive qu as we round the circle from 
west of the storms centre the 
wind blows obliquely inward, and hence it is inferred thet in the 
region of the storm there is an upward motion of the air, 
and this is the cause of the precipitation of vapour; that is, the 
cause of the rainfall. 
. The average rise of a barometer for twenty-four hours in the 
situate (Poe Coste Coleraine nome oeiy a progre 
i w 


, wind and the velocity of a storm’s progress have led to the con- 


E Pant Actes roar T tio mestem QIATADEOLR 
1 6 e wind is 68 per cent. greater than the 
velocity with which the storm advances. 


Classification of Storms,” and '' Where do 
tho Storms which seem to come from the far’ west originate? " 


conclude the arücle. — — : 








i d D ree Tom ME formalan. saa a 
are, aeri Ungeri o and G. Ckarjextier: of Heer. 
The coal species are, Gryllacris hthanthrace, two species, and 
Gryllacris [Corydahs] B (Aud.). "In tho-specimen 
j there are of the“ file,” on which Mr. 
Swinton remarks ; “Wo sec this ancient Instrument of music had 


F . a 
is -the -month o atakar, dnd Adpüst of least velocity, the* 
former exceeding the latter by 75 per cent. In some instances a 
storm. remaited ` 


a connec- 


alr attained to all appearance an 
that of our modern house cricket, and must have emitted notes 


in the old daywrof the coal 


Mecum EID eves adie” aon pata 
M risu one deünltion 


jiast month. ‘The thickness of the Antarctic ice s 
was ther Considered, and now the results ofthe malting obe qur 


e displacement of the earth’s centro 
many òbscure points connected with’ 
the geographical distribution ae animals and plants, For ex- 
ample, durmg the warm perlods the 

be dry land, and dunng the cold animals cross to England 
eek ede ea kisses And sill further: if wo 
knew (1) the extent the general submergence of the glacial 
epoch and (2) the present amount of ice in the southern hemi- 
sphere, we could determine whether or not the earth is fluid in the 
ior.—4. Geological notes from the bourhood of Cairo, , 
ohn Milne. The article, which is too 


interior 
by 
Siu beeen d a The Red Chalk 


beds from the Upper Neocomian to the Aptien were 

in various areas-from ‘various sources. A. evident! 
on during the time these werd laco till 

the red chalk set in in Yorkshire and the at. 


Proceedings of the Liverpool Naturalists Field Clu, 1873-74, 
—This is fourteen years old, we are glad to sec con- . 
tinues in a condition as regarda members and funds 
and-has, dnring the seasion 1873-74 } doing a fair amount 
of work, The present of P contalns the 
address of the president, the Rev. H. H. at the 
annual meeting, in which he touches 'on a of topics 

this 


summer, and the names of last years’ winners. 
Precedings of the Winchester amd Hamsskire Scientific and 
Literary Society, vol. 1, part id. (1872-3) e learn from the 
Fourth Annual Report of the 95 à uence of 
altering the rules so as to imit ladies, several ladies ve c 


an introd an-inte- 
resting of what is known about the “Star x" 

the other papers wo would note an ingenious one On the 
pro of flints, by Mr; A. jan. ; ‘‘The Heraldry 
of the Wi " along paper, amply Miss Zomlii'; 


Ang. 14,1874) - 
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On some of the parasitic fungi common in the neighbourhood, 

by Mr. F. J. Warner, F.L.S. ; Notes on new or rare Hampshire 

insects, by 

Lapland. 
THE Geographical Magusine, A 

with an interesting account, 

Afri 


—This number opens 
bya map, of the Cameron 
can up to the of the present year. “In 
“í The Lafyl River and the Trade,” some account is given 
of recent explorations of the delta of this little-known Atri 
river. Capt. Davis continues his notes on the voyage of the 
Challenger, Mx, G. Turner his “Impressions of Jamaice,” and 
Mr. H. P. Malet his “Sign-posts on Ocean's; Highway," in 


which he brings various theories on the formation of 
mountains ‘' Djetyshahr (Eastern Turkestan), its pci 2 
and its Sun ings,” is the title of a papet, with a map, 


Mr. R. Michell. an aiticle on ** The 
of India,” an account is of some important discoveries 
recently made among the Buddhist remains of Bharahut, in the 

Central Provinces. The number also contains a very interesting 
account of « recent visit to the Caroline Islands. 

Bulle de la Socihte d'A ig de Paris, t vni.—The 
diminution wt the ion of France which had taken place 
between the census of 1866 and that of 1872, and 1s far in excess 
of what may beieferred to losses in battle and the annexation 
by Germany of the Alsace-Lorraine territory, has been riade the 
subject of a series of papers by M. Bertillon. The whole subject 
of the decrease of the population in France is one that is neces- 
zanly engaging the attention of medical as well as statistical 
wnter. In the discussion which M. Bertillon’s paper raised at 
the ordinary meeting of the Society, M. ean drew attention 
to the results given m a paper read before the Académie 
de Médecine On the census of 1872 and the condition of the 
population of France, in which he has attempted to show that 
the small number of births when compared the deaths is to 
be referred, not to eny special ethnogenic or climatic relations, 
but rather to the influence of certain laws of succession and 
subdivision of property, and to the agency of military enactments, 
the one inducing late marriages and the other enforcing celibacy 
one lange proportion of men in the prime of life. —AÀ valuable 
eport has been drawn up under the direction of the Commis- 


preliminary dissertation by M. Faidherbe on tho different races 
which have occupied or still occupy the Algerine territory, Dr. 
Topmard conmders at great length the aaa social, 
moral, linguistic and other relations of the Arabs and ‘bers, 
who constitute the main branches of the French tmbutary 
inbes.—M. Roujou attempts in a lecture which he de- 
livered before the Society in the course of last year, to 
prove that a fair-haired race occupied the Gallic soil before 
the advent of the Germanic tribes, including Gauls under that 
denomination, He is of opinion that the ancestors of the 
Hellenes, the constructors of those thic remains which 
extend from the Atlantic to the Indian Ocean and from Scandi- 
navia to Africa, and the fair-haired invaders of t, who sixteen 
or seventeen centuries before our era had the Nile from 
the north-west, all belonged to one ancient blonde race, which 
long before the appearance of Teutons and Gauls had occupied 
Western Asia, Northern Africe, and the lands of Europe as the 
dominant or anstocrauc class M. Ronjou discusses the much- 
vexed question whether the primitive Celtic races were far or 
daik, Meri aree; or brachycephalic, the former opinion 
being mamteined by Dr. Pruner Bey, while the latter view is 
supported by all the learnmg that the great anthropologist, Dr. 
Broca, can advance in its favour. 


! dnnali di Chimica appiicata aka medena vol lvin. No. 6, 
June.—This part concludes the exghteetith volume and contains 
the following papers :—In pharmacy, G. Righmi furnishes a con- 
tribution on the iodides of sodium and ammonium and the pro- 
duction of iodoform m a mixture of these salts.—Dr. Coutinho 
furnishes a paper on the we of Jaborandi, a tree growing in 
North Branl.— There is also a paper m this section on o- 
Saxon condensed milf, reprinted irom Le Mouvement M&tica for 
March,—In h e, there 1s a paper by Pieno’ Carpam On a 
simple method for determinmg the q of lead contained in 
pewter veseels.—Action of water on lead, Fordos.—In 
dietetics, Dr. F. Turbacco furnishes thé concluding part of his 
paper On cheese and its alimentary use.—In ph ogy, Dr. G. 


the Rev. W. Spicer; and an interesting paper on |. 


"also at different 


the ua by 
the substitution pf the earth of the soffrtare of Pozzuoli for sulphur 
in the sulphurisation of vines. 

Gassetia Chimica Italiana, fascicolo iv.—' This number com- 
mences with a peper by Prof E. Pollacci On the mode of action 
of sulphur on calcium carbonate Dr. G: Bellucci fur- 
nishes also a contibution on the same ject. —Chemical 


& pe 

scribes in detail the method of this substance, also the 
preparation of phlorogluci phloretio acid, phloroglucide and 
triphloretide.—A. Pavesi Rotondi give an account of tho 
work done in the chemical labora of the Agri College 
of Milan. This comprises rice oll; On the analysts 
of volcanic ahes which fell at Naples ; the rolibility of calcium 
phosphate 1n sulphurous acid ; On ine, a new alkaloid 
contained in Buxus sempervirens (tht sulphate has the formula . 
CH a ay) p On a pricticil method of determining tho 
degree of acidity of milk ; and, finally, On the titative de- 
termination of tannin ially in the must of'grapes and in 
wine, modification of Flek’s method.—The followin pers aro 
communicated from the station at Asti :—On the es of 
must, by Dr. L Macagno,—Influence of light on vegetation, by 
the same author.— on the process of fermentation, 
by the same author. — iemainder of this pert consists of a 


summary of foreign journals, 








SOCIETIES AND ACADEMIES 


LONDON 


Royal Horticultural Society, August 5 — W. A. Lindsay 
Fi ees d M. J. Berkeley called attention to 
, an interesting species—probably nearl 
hardy and suitable for rockwork—from New Zealand: Pavia 
macrostachya and Cletkra arborea were sent from tho gadens ot 
Syor d Houe- Mr M: B. Hennel a eee ne plant of 
Grrüíwam with two stems—one bearing forty- 
eaght, and the other seventeen flowers. T 
PHILADELPHIA 
Academy of ,Natural Sciences, Feb. 3.—Dr. Ruschen- 
berger, prendent, in the charr. —Dr. Chapman exhibited a dis- 
section of one of the hund legs of a musk-rat, ber sibethicns. 
The tendons of the tibialis anticus, extensor proprius hallucis, 
and extensor longus digitorum, pass down a groove in the tibia 
and under a little: process of bone. The extensor longus digi- 
torum is held down by an additional process. This arrange- 
ment seems to quicken the extension of the foot, and 1s of use 
apparently to the animal in ing.—Prof. Leidy remarked 
that while it was exceptional to find the same species of the 
higher sub- in the different parts of the world, it ap- 
peared to be the rule that most species of Provosca were found 
everywhere under the same conditions. A large number of our 
fresh-water forms he had recognised as the same as those de- 
sctibed by European author& A less number of species are 


probably to every region. Among our fresh-water 
Rhacopods he had observed not only the genera Amava, Arcola, 
Driflugia, E: Trinema, Lagynis, Acti 3, &c., but 
also most of of these as indicated by European 


naturalists, It is an interestmg question whether our fresh- 
water Frofesa have reached us from the same souices as those 
of Europe and other remote countries, If derived from the 
game sources they were probably infused in the waters of the 
different continents at an early ago when the latter were not 
separated by ocean barriers. thus early infused we havo & 
remarkable instance of a multitude of specific forms retaining 
their identity through a long period of time. Such a view might 
appear to oppose the dosis of evoluan, but not juny wo, for 
simplest forms would be the slowest or least y to vary, 
while the most complex, from their extended relati 
would be most to vanation. Perhaps, however, the 
simplest forms of hfe, of the same species, may have onginated 
independently of one another, not only m different places, but 
and may yet continue to do so. While 
the highest forms of life may have been slowly evolved from tho 
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simplest forms of the remotest age, equally simple forms may 
have started into existence at all times down to the present 
period. From the later orginal forms new ones may have been 
evolved to speed towards the same goal as those which preceded 
them, 

Feb. 17 —Dr. Ruschenberger, president, in the chair, — Prof. 
Leidy made some remarks on the mode of reproduction 
and growth of the Desmids. In illustration he described a 
common species of Doadinm or Plesrotanssm. This consists of 
a long cell constricted at the middle and slightly ex- 

each side of the constnction. When the plant is about 
to duplicate itself the cell-wall divides transversely at the con- 
striction. From the open end of each half-cell there protrudes a 
colourless mass of protoplasm defined by the primordial utricle. 
The protrusions of the half-cells adhere and continue to 
grow. The bands of endochrome now extend into the protru- 
~ sions and subsequently keep pace with their growth. I 
truxions continue to grow until they acquire the length and form 
of the half-cells from which they started. The exterior of the 
new half-cells thus produced hardens or becomes a cell-wall like 
that of the parent half-celle In this condition two individuals 
of Docidius are fiequently observed before separation. During 
the growth of the new half-cells the circulation of granules in 
the: colonies protoplasm. ee In a ies of 
Dociduum it by 7, mm. broad, the growth of the new 
ee cee ea the rate of about j mm. in an 


hour. 

March 3.—Dr. Ruschenberger, president, in the chair. —Prof. 
Leidy an extiact from a letter relating to mammalian fossils 
jn California, from Dr. Lorenzo G. Yates, of Centreville, Ala- 
meda County, California. 

March 10.—Dr. Ruschenberger, president, in the chair.—Ele- 

vation of the tiunk of tiees. —Mr. Thomas Meehan 
on a former occasion that trees growing on a rock, by the natural 
thickening of the roots beneath would lift the tree four inches 
in forty years. Since that time, however, Dr. Lapham, the 
botanist, and State gsologist of Wisconsin, had to 
him that frost gradually trees so that the would 
sometimes appear in time to have elongated a foot or more. 
Since Dr. Lapham had made the he had examined 


trees in the vicinity of P hie and found unmistakable 
evidence that e numbeis of trees had been raised in the 
manner stated. tomar likely (a£ coe of the chief offices of 


the tap roots was io guard the tree fom m this frost-lifting as much 
as possible. His impresmon was that the trees of tropical cli- 
mates had not near the development of tap roots which are found 
in the more northern ones but this was a matter for further in- 


; president, in the chair.—Prof. 
rys sol. ; 


vestigation. 

Mach 24. —Dr. Ruschen 
Leidy read a paper on Acti 
VIENNA 
pi eilal Academy of Sciences, March 26.—Prof Freh. 

presented a memor On the history of the 


Jerclopineit of teireshial vegetation, The first part treats 
a Tertary floral elements and the genetic relation of these 


esent flora ; the second, the elements of Europe flora, 
. Schrotter ke on the transformation of into 
amorphous phosphorus, through action of Rien and de- 


scribed three forms of apparatus prepared by Dr. Geisler, 
of Bonn, for the p There is evidence that the change 
is wrought nathe. by the light nor the heat accompanying 
the current, but by the electricity .— Dr. Meyer ted a 
second paper On new and imperfectly known of New 
Guinea and the islands of the Bay of Geelminks. —Dr. From- 
beck communicated a memoir On an extension of the doctnne of 
sphere functions and the forms of development, from these, of 
a funcion in infinite series. 


PARIS 

Acad@my of Sciences, Aug. 3.—M. Bertrand in the chair. 
-——The following papers were communicated :—-Double series of 
drawings terrestrial cyclones and solar spots, 
"exceed by M. Fa Faye. The drawings are to be published in the 
Mémoires ; the present communication contains a detailed descrip- 
tion of them.— note on guano, by M. E. Chevreul The 
author has detectod the followmg salts guano :—Ammonium 
carbonate and chlonde, calcium urate, phosphate, and oxalate ; 
certain potassium salts of volatile c acids, The following 
double salts have been ee POR ammonium 
oxalate, potassium ammonium sulphate, sodrum ammonium 


hate.—Note on a 

, at Virba, near 
a loud 
I metre 


hich cl on Ma ammonium 
Lari cunis which r2» 1874, in T 
Vidin, by M. Daubrée, he fall was accompanied 
noise, and the mass, kegi 3'6- kilogn., 
into the soi Anal showed that the meteorite contained 
nickeliron, chrome- ferric sulphi and an insoluble 
probably ee ee enstatite.—Additional note on the 
fall of meteorites wh: place on July 23, deeds tne dis- 
trict of Saint-Amand (Loir-et-Cher), im: By an 
attentive of APO of Tee ate four other 


meteorites weighmg respectively 3, 03,0 an ples bayo 
been discovered. —Blast of sirocco Alien 


June 20, 1874, and followed over great of M. 
Ch. Sain Mae Derdic Oae doas dad t Alemin oy i 
othe appeirance af Coggins comet ; a letter from Po A. Secchi ta 
the perpetual secretary. author obtained undoubted evidence 
of polarisation. The linear spectrum of the nucleus 
continuous was resolved by careful examination into a 
pectin tho miterraptlona of which were most. apparent nasr 
bands o A d woe 
tinuous spectrum of the nucleus. A drawing of the 
dee the letter. Indication of à method of i 
e properties ether, by M. X. Kretz —Replyto a former 
note by M. Hanyvat on the scheme for reetablhng a centai 
sea in Algeria, by M.E Rondars; The author does not- fear 


that the evaporation would up the sea into a salt. 
leko as suggested by M. Hovyret ; he is opinian that such a 
circumstance would be entirely prevented by the establishment of 


A. Carn. The author has determined ap- 
magnetic equivalent of a calorie. —R esearches on 
explosive bodies ; explosion of powder; by MM. Noble and F. 
A. Abel: conturuation of first memoir.—Fourth note on the 
t dg en uf digneons i, bodia, be M T. du Moncel 
n PET of iron, eynon. The author 
ub this S EA EAE 
oxygen to the ion, and thus 
oF thie es c some 


on the development of the pheral nerves of the larvee of 
Denai ood SAALE 
M. Ch Roget.—Reproduction pom 
ons such ag are seen croscope, 

J. Girard. — Note on the stratification of the tal 
Coggia’s comet, by ML A. Barthélémy.—On isoterebenthens 
Ieee eee ae Ti 


ri (stoner yx E. Reboul.—Actlon of nitric 
x on paraffin ; Kee s dps ugar M. A. G. 
ouchet Amo substances, paraffins acia ( HyNO 

is obtained, whi vines author has examined in some ac 


the action of chloral on the blood, by MM. V. Feltz and E, 
Ritter. —Observations on the hailstones which fell at Toulouse . 


during the storm of July 28, 1874, by M. N. Joly. —Reply to 
M. Leymerie on the subject of the carboniferous estone of the 
Pyrenees and the St. Béat marbles, M. F. ‘ou. —Ob- 
servations of a bolide at Versailles on the erening of July 27, by 


M. Martin de Brettes—Observation of a bolido at Toulon on 
July 27, by M. Lecourgeon. 
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SCIENTIFIC WOQOeTHIES 
IV.—JOEN TYNDALL 


E the valleys of Gloucestershire may still be seen afew 
clothiers’ mills, the residue of a once extensive industry. 
Almost exactly two centuries ago some members of the 
Tyndall family inhabiting these valleys, and’ engaged for, 
the most part in this industry, crossed over to the opposite 
coast of Ireland. ‘This fact, the date of which is fixed by 
Mr. Greenfield, coupled with family tradition, points to 
the ‘origin of Prof. Tyndall. In Ireland the Tyndalls 
fared variously, dividing themselves into magistrates, 
aldern medical men, farmers, and tradesmen. To 
the last, and indeed to the poorest of the last, Prof. 
Tyndall’s father belonged. He was a man of singular 
force of intellect and independence of character, and.hé 
kept his son at school until his nineteenth year. In 
accordance with transmitted family habit, Prof. Tyndall, 
when young, was exercised in all the subtleties of the 
‘controversy between Protestantism and Catholicism. In 
1839 he quitted school to join a division of the Ordnance 
Survey, with which he remained connected for nearly five 
years His excellent chief, now his intimate friend, 
General George Wynne, R.E., gave him an opportunity 


of mastering all the details of the survey, in the office and ` 


in the field. For four years subsequently he was engaged on 
railway work ; and while thus employed met Mr. Hirst, who 
is now the Director of Studies in the Royal Naval College, 
Greenwich, who afterwards joined him in Marburg, and 
with whom his relations are more those of a brother than 
a friend. In 1847, with a view to self-improvement, he 
accepted a post in Queenwood College, Hampshire, where 
Dr. Frankland was chemist; and in 1848 they went 
together to the University of Marburg, Hesse Cassel, 
Bunsen and others had rendered the little University cele- 
brated ; and to Bunsen, whose lectures he attended and 
in whose laboratory he worked, Prof. Tyndall owes obli- 
gations never to be forgotten. He found in Germany a 
second home, With Stegmann he studied mathematics ; 
he heard Gerling lecture on physics, and subsequently 
Knoblauch, who, preceded by a distinguished reputation, 
and accompanied by a choice collection of instruments, 
came to Marburg as Extraordinary Professor when 
Tyndall was there. Prof Knoblauch, in conjunction 
with whom Tyndall subsequently conducted various in- 
quiries on diamagnetism, supports his old friend and 
pupil in Belfast ;-Wiedemann is also there, and Bunsen 
would have been there if he could. Tyndall subsequently 
worked in the laboratory of Prof Magnus in Berlin. In 
1851 he accompanied Prof. Huxley to the meeting of the 
British Association at Ipswich, and thus commenced a 
friendship which has never faltered to the present hour. 
Dr. Bence Jones heard of Tyndall in Berlin, and, always 
alert in the promotion of science and in aiding those who 
pursued it, had pim invited in 1853 to give a Friday 
evening lecture at the Royal Institution. Soon after- 
wards, on the proposal of Faraday, Tyndall was ap- 
bointed Professor of Physics in the Institution, where he 
still remains, , i 

In 1852 he was one of the secretaries of the Physical 

VOL I.—NoO, 251 


Section of the British Association, which then met for the 
first time in Belfast. Its, president was Col. Sabine, to 
whom Tyndall was indebted in those days for various acts 
of kindness and-encouragement, and who took, unsoli- 
cited, charge of his candidature for the Royal Society. 
But Tyndalls earliest scientific memory happens to be 
associated with Belfast. In the school to which he was 
sent in his childhood three different arithmetical treatises 
were made use of, one written by Gough and another by 
Voster; but young Tyndall was the only boy in the 
school who could speak of his Thomson, The first germ 
of science was dropped into Prof. Tyndall's mind by the 
father of Sir William Thomson, who was then Professor 
of Mathematics in the Belfast Institution. He also 
remembers distinctly, many years afterwards, reading in 
a Glasgow magarine about Davy's experiments on Ra- 
diant Heat, and the Jonging which they excited in him to 
be able to do something of the kind. With the very 
apparatus there figured Prof, Tyndall now illustrates his 
own lectures, In the “Kildare Street Schools,” to which he 
sas sent when a little boy, he learned very little, being, 
indeed, fonder of play than of school. His first serious 
application ‘to study was under a clever teacher of a 
national school named John Conwil, with whom he 
mastered Euclid, some algebra, cohic sections, and plane 
trigonometry. Prof. Tyndallis now about fifty-four years of 
age. He was born in 1820 in the village of Leighlin Bridge, 
County Carlow, situated on the Barrow, but a fragmen 

of which only now remains. When a boy he was expert at 
climbing trees; he was a good swimmer, a good runner, 
and though not unfrequently thrashed by an antagonist, a 
fair fighter. His first mountain experience was among 
the hills of Westmoreland eight-and-twenty years ago; 
his first visit to the Alps was in 1849 ; his second visit, in 
company with the present President of the Royal Society 
and Prof. Huxley, was in 1856 ; and he has continued to 
visit them every year since. In 1859, having paid his 
summer visit, he reached the Montanvert at the end of 
December and determined the winter motion of the Mer 
de Glace. At the Bel Alp, this year, he prepared his 
address to the British Association. 

That our readers may have the opportunity of 
knowing the opinion of an eminent continental physi- 
cist as to the importance of good popular expositions 
of scientific subjects, and as to the special talent which 
Prof. Tyndall has shown in this direction, we give some 
exttacts from a preface to the recently published German 
translation of Tyndall’s “ Fragments of Science,” which 
the writer, Professor Helmholtz, has been good enough ta 
revise and send to us for that purpose. 


The awakening desire for sclentific instruction, ever 
finding new expression among the educated classes of 
all European countries, we must consider nét merely 
as a striving after new forms of amusement, or a 
mere empty and barren cunosity; it is rather a well- 
justified intellectual necessity, and is in close connec- 
tien with the most important springs of mental develop- 
ment in these times. The natural sciences have become 
a powerful influence in the formation of the social, in- 
dustrial, and political life of civilised nations, not only 
from the fact that the great forces of nature have been 
subordinated to the aims of man, and have supplied him 
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with a host of new means to attain them ; though this mode 

_of their action is sufficiently important that the statesman, 
the historian, and the philosopher, as well as the manufac- 
turer and the merchant, cannot pass without participation 
in, atleast, the practical results; but because there is another 
form of their action which goes much deeper and further, 
_ though it is, perhaps, more slowin manifesting itself; Imean 
their influence in the direction of the intellectual progress 
of humanity. It has often been said, and even brought as 
a charge against the natural sciences, that, through them, 
a schism (stvzesba/f), formerly unknown, has been intro- 
duced into modern education. And, indeed, there is truth 
in this A schism £r perceptible; yet such must mark 
every new step of intellectual development wherever the 
New has become a powerp and the question to be settled is, 
the definition of its just claims, as against the just claims 
ofthe Old. The past progress of education of civilised 
nations has had its central point in the study of lan- 
guage. Language is the great instrument through posses- 
sion of which man is most distinctly separated*from the 
lower animals ; through use of which he is able to share the 
experience and knowledge of other individuals of his time, 
as also those of past generations ; without which each man 
would, like the lower animals, be limited to his instinct 
and to his own particular experience. That therefore 
the improvement of language was formerly the first and 
most neceasary work of a growing race, and that the 
most refined perfection of its comprehension and its use 
is, and must ever be, the primary problem in the education 
of each individual, is undoubted. The culture of modern 
European nations has a peculiarly intimate connection 
with the study of the remains of antiquity ; and thereby, 
directly with the study of language. With the latter 
study was associated that of the forms of thought, which are 
coined in speech ; logic and grammar, that is, according 
to the original meaning of the words, the art of speaking 
and the art of writing, both taken in the highest sense, 
have therefore been hitherto the natural hinge points of 
mental education. 

But while language is the means of handing down and 
preserving truth once recognised, we must not forget that 
its study teaches nothing as to how fresh truth is to be 
found. Similarly, logic shows how, from the proposition 
- which forms the major of a syllogism, conclusions are to 
be drawn ; but it can tell us nothing as to whence this pro- 
position has come, He who will convince himself of its 
independent truth must, on the other hand, begin with 
knowledge of the individual cases which fall under the 
law, and which afterwards, ifthis have been established, 
may doubtless also be accepted as deductions from the 
law. But only where a knowledge of the law is one which 
has been communicated by others, does it actually take 
precedence of knowledge of the deductions, and in such 
a case, the treatises of the old formal logic assume their 
undeniable practical- importance. 

Thus all these studies do not themselves lead us to the 
proper source of knowledge—do not bring us face to face 
with the reality which we seek to know. "There is there- 
fore, undoubtedly, à danger in communicating to each 
one, by preference, a knowledge the source of which 
he bas not personally contemplated. Comparative my- 
thology and the criticism of the metaphysical systems 
can tell a great deal of how figurative word-expression 
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has in time been exalted to the importance of real know- 
ledge and even become valued as ultimate wisdom. 

While fully recognising, then, the. significance (not to 
be sufficiently appregiated) of the finely elaborated art of 
communicating the acquired knowledge of others, and 
receiving in retcrn such communications from others, in 
regard to the mental improvement of our race ; while also. 
recognising the importance attaching to the contents of 
the classical writings, for the cultivation of the moral and 
esthetic sentiments, for the development of an intimate 
knowledge of human feelings, conceptions, and conditions 
of culture ; we must yet hold that an important element is 
wanting from the exclusively literary-logical mode of edu- 
cation ; and that is the methodical discipline of the activity 
by which we reduce the confused material which meets 
us in the actual world, apparently (at first sight) ruled by 
wild chance rather than reason, to clear conception, and 
thereby make it fit for expression in speech. Such an 
art of observation and experiment, methodically deve- 
loped, we have hitherto found in the natural sciences 
alone; and our hope, that the psychology of indi- 
viduals and peoples, with the practical sciences of educa- 
tion and of sarial and political government based upón 
it, will attain the same end, can only be fulfilled in a distant 

This new enterprise, prosecuted by natural science onnéw 
paths, has quickly enough yielded fresh and, of their kind, - 
unheard-of results, evidencing what achievements human 
thought is capable of, where it can go the whole way from 
the facts to the full knowledge of the law under favour- 
able conditions, testing and knowing everything for itself. 
The simple relations, especially those of inorganic nature, 
permit of our possessing such a penetrating and accurate 
knowledge of their laws, such far-reaching deduction of 
inferences from them, and the testing and verification of 
these by such an exact reference to fact, that, with the 
systematic unfolding of such conceptions (sg. with the 
deduction of astronomical phenomena from the law of 
gravitation), there is hardly any other edifice of human 
thought which, for strict logic, certainty, correctness, and 
productiveness, can at all be compared with it 

I point out these relations merely with the view of 
showing in what sense the natural sciences are a new and 
essential element of human education ; of indestructible 
importance, also, for all further development of this in the 
future ; and tha: a complete education of the individual 
man, as of nations, will no longer be possible without a 
union of the past literary-logical with the new natural- 
science direction of study. 

Now, the majerity of the educated hitherto have been 
instructed only in the old way—have hardly at all come 
into contact with the work of thought in natural science ; 
at the most, perhaps, a little with mathematics. It is men 
of this kind of education that our Governments appoint, 
by preference, to educate our children, to maintain reve- 
rence for moral order, and to preserve the treasures of 
knowledge and wisdom of our forefathers, It is they, too, 
who must organise the changes in the mode of education 
of the rising generation ; where such changes are required 
they must be encouraged or compelled thereto by the 
public opinion of the intglligent classes of the whole com- 
munity, both men and women. s - . 

Apart from the natural impulse of every warm-hearted 
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man to lead others to that which he has found to be true 
and right, there will be in every friend of natural science 
a strong motive to share in such «york, in the reflection 
that the further development of these sciences themselves, 
the unfolding of ‘their influence on human education, 
and, so far as they are a necessary element of this edu- 
cation, the healthiness of the future mental development 
of the people, depend on an insight being afforded to 
the educated classes, into the nature and the results of 
scientific investigation, such as is generally possible, with- 
out a personal engrossing occupation with these subjects. 

And in proof that the need of such an insight is felt 
even by those who have grown up under the predominant 
linguistic and literary instruction, may be cited the large 
number, of popular books of natural science annually 
published, and the eagerness with which lectures of a 
popular character on subjects in natural science are 
attended. 

It lies in the nature of the case, however, that the es 
sential part of this want, owing to the depth of its roots, 
is not easily satisfied. It is true that what science may 
have established and wrought out in solid results can, by 
intelligent compilers, be put together and brought into 
suitable form, so that a reader without previous know- 
lege of the subject may, with some perseverance and 
patience, understand it. But such a knowledge, limited 
to the actual results, is not properly that which we have 
in view. These books, indeed, compiled with the best 
intentions, often lead into devious paths. To prevent 
weariness, they must seek to rivet the attention of the 
reader by an accumulation of curiosities, whereby the 
image of science is rendered quite false. One often feels 
this when the reader begins from his own impulse to tell 
what he has consideréd important. Then there are the 
further objections that the book can give only word- 
descriptions, or, at the most, drawings representing more 
or less imperfectly the things and processes of which it 
treats; and that the readers power of imagination is 
thereby subjected to a much greater strain, with much 
less satisfactory results, than that of the investigator or 
student who, in museum collections and laboratories, sees 
the things before him in their living reality. A portion of 
the difficulties named may readily be obviated in popular 
lectures, if, at least, some objects or experiments can be 
shown : the opportunities of doing so in Germany, hitherto, 
have been mostly very limited. 

It appears to me, however, that it is not so much 
a knowledge of results of scientific investigations in 
themselves, that the most intelligent and well-educated 
of the laity ask, but rather a perception of the mental 
activity of the investigator, of the individuality of his 
scientific procedure, of the aims at which he strives, of 
the fresh point of view which his work affords in refer- 
ence to the great problems of human existence. There 
can hardly be anything of all this in the properly scientific 
treatment of scientific objects; on the contrary, the 
severe discipline of the exact method requires that, in 
scientific treatises, only that be spoken of which is 
surely ascertained, hypotheses only where equivalent 
to the proposal of questions fgr further investigation, a 
certain answer to these appearing probable from the 
next progress of the research. A natural prudence 
recommends great rigour in this connection. For it is 





pretty much the same to the greater number even of the 
instructed hearers whether a man of science says “I 
know,” or “I suppose ;” they only ask after the result 
and the authority by which it is supported, not the 
grounds or the doubts. It is thus not to be wondered at 
if earnest investigators do not willingly shock the con- 
fidence of their readers in what the former may think true 
and demonstrable, by the enumeration of ideas of the 
correctness of which they do not feel themselves quite 
secure, These may be very probable, and may be ex- 
pressed with ever so much prudence and careful guarded- 
ness ; they still expose him who utters them to the danger 
of vexatious misrepresentation. 

It is, further, not to be ovtrlooked, that the peculiar 
discipline of scientific thought which is necessary for the 
most abstract and rigorous grasp possible of newly- 
found ideas and laws, and for the purification from all 
accidents of the sensuous order of phenomena, along 
with the habitual residence of the mind among a circle of 
ideas far removed from general interest, are not quite 
favourable preparatives for a popular intelligible expo- 
sition of the insights obtained, to hearers who have not 
had the like discipline. For thjs task there is rather 
required an artistic talent of exposition, a certain kind of 
eloquence, The lecturer or writer must find generally 
accessible standpoints from which he may call forth 
new representations with the most vivid distinctness, 
and then allow the abstract principle, which he seeks to 
make intelligible, to derive from these concrete life. This 
is almost an opposite mode of treatment to that which 
obtains in scientific treatises, and it can readily be under- 
stood that the men are rare who are equally fitted for 
oth these kinds of intellectual labour. 

Owing to all these circumstances a sort of dividing 
wall is raised between the men of science and the laity 
who might obtain instruction and guidance from them. 
That many, and indeed some of the most able, investi- 
gators have the qualities and peculiarities belonging to 
abstract work is natural, and will, in each individual case, 
be at once willingly excused. I have here merely to 
guard against the reversal of this relation, as if the 
defects named were necessary, or at all constituted a 
prerogative. 

The compilers can give no help in those directions 
where the original thinkers have neglected or avoided 
expressing themselves, So much the more gratifying is 
it, I consider, in such a state of things, when, among those 
who have shown the highest ability for original scientific 
work, there is found, at times, a man like Tyndall, full of 
enthusiasm for the problem of making the newly-acquired 
insights and outlooks of his -science available for the 
wider circle of the people, and, at the same time, endowed 
with other qualities which are the necessary conditions of 
success towards this end, eloquence and the gift of lucid 
exposition, 

In England the custom of popular sclentific lectures 
has been much longer in existence than in Germany. 
Since the constitution of the English Universities is 
very different from ours, fewer individuals are there 
in a position to prosecute scientific research, or give 
scientific instruction to regularly prepared scholars, as 
their life-calling. This generally makes it much more 
difficult for individuals to go deeply into a special depart- 
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E meni of study, though Gentus of course everywhere breaks | rate from each other, though sometimes the diversity of 


through these and other hindrances. The same circum- 
stance has, on the other hand, maintained a closer con- 


` - nection of the workers in science with all other classes of 


the population, and incited to a more liberal care for the 
instruction of the student not regularly trained. While 
this has hitherto been quite rare in Germany, there have 
long been in England solid and well-furnished insti- 
- tutions for the, purpose. ast 


In the two circumstances, first that in England courses 


» of a moderate number of connected lectures can be de- 


livered, and secondly that this can be done in buildings 
well suited for demonstrations and experiments of ‘every 
kind, there is a great advantage over the general custom 
in Germany, where each lecturer only.delivers one lecture, 

Now, it is intelligible that during*the seventy years 
since this state of things Has arisen, and under to 
much more favourable external ‘conditions, the English 
public have educated their lecturers, and the lec- 


. ‘turers their public, much better than has hitherto been 


D 


the case in Germany. The Royal Institution has had, 


among its professors, two men of the first rank, Sir 


Humphry Davy and Faraday, who have co-operated 
to that end. At present Prof. Tyndall is held in 
peculiarly high esteem, both in England and in the: 
United States, on account of his talent for popular 
expositions of scientific subjects. Anyone who is conscious 
within himself of the gift and the power of working in a 
particular direction for the mental development of huma- 
nity, has usually a pleasure in such activity, and is ready 
to devote to it a good share of his time and his energies. 
This is especially the case with Prof. Tyndall He has, 
therefore, remained true to his post at the Royal Institu- 
tion, though other honourable posts have been offered 
him. But it would be quite an erroneous conception to 
think of him merely as the able, popular lecturer ; for the 
greater part of his activity has always been given to 
‘scientific investigation, and we owe to him a series of (in 
part) highly original and remarkable researches and dis- 
coveries in physics and physical chemistry. 5 
' In his discourse On the scientific use of the Imagi- 
nation, delivered before the British Association at Liver- 
pool, Prof. Tyndall has given a peculiarly characteristic 
description of his manner of intellectual working. There 
are two ways of searching out the system of lays 
-in nature—that of abstract ideas, and that of thorough 
experimental research, The former wey leads ulti- 
mately, through mathematical analysis, to an accurate 
' quantitative knowledge of the phenomena, But it'can 
only advance where the other has already, in some 
measure, opened up the region, 74. given an inductive 
knowledge of the laws, at least, for some groups of the 
phenomena belonging to it, and the point is merely the 
testing and clearing up of the already found laws, the 


passage from them to the last and most general laws of |: 


the region in question, and the complete unfolding. of 
their consequences, This other way leads to a rich know- 


E ledge of the behaviour of natural substances and forces, 


in which at first the law-element is recognised only in the 
form in which artists perceive it, through vivid sensuous 
contemplation of the type of its action, in order to a later 
working out of it in the pure form of an idea. _These 
two sides of the physicist’s work are never quite sepa- 


e 


individual gifts will adapt one man for mathematical de- 
duttion, another for the inductive activity vf experimenta- 
tion. Should the first method, however, become wholly 
divorced from actual observations, it falls into the 
danger of laboriously building castles in the air, on un- 
stable foundations, and of not finding the points at which 
it may verify the agreement of its deductions with fact. 
The second, on the other hand, would lose sight of the 
proper aim of science, if it did not work towards ulti- 
mately bringing its observations into the precise form of 
the idea. j i 

The fifst discovery of laws of nature previously un- 
known, that is, of new forms of likeness in the course of 
apparently unconnected phenomena, is a matter qf sense 
(taking this word in its widest meaning), and must. 
nearly always be accomplished only by comparison of 
numerous sensuous perceptions. The perfection and 
purification of that which has been found falls afterwards 
under the working of the deductive method of thinking, 
and preferentially of mathematical analysis, as the final 
question is ever about equality of quantities. 

Now Mr. Tyndall is par excedlence an experimenter ; 
he forms his generalisations from extensive observations 
of the play of natural forces, and carries over what he 
has seen, in some cases to the greatest, in others to the 
smallest relations of space (as appeared in the lecture re- 
ferred to). Itis quite a mistake to consider what he calls 
imagination as mere fancy (Phantasterei). -` It is exactly 
the opposite that is meant—full sensuous contemplation. 
To this mode of working is evidently to be attributed the 
clearness of his lectures on physical phenomena, as also 
his success as a popular lecturer... 

í H. HELMHOLTZ 








GROVE’S “CORRELATION OF PHYSICAL 
FORCES” - 53 : 
The Correlation of Physical Forces, Sixth edition. With 
other Contributions to Science. By the Hon. Sir W, RÀ 

Grove, M A., F.R.S., one of the judges of the Court of 

Common Pleas. (London: Longmans, 1874.) ý 

HERE are few instances in which anyone whose life 

has not been exclusively scientific hasmade such valu- 
able contributions to science as those of Sir W. R. Grove. 
His nitric acid battery, to the invention of which he was 
led, not by accident, but by a course of reasoning, which 
in the year 1839 was as new as it was original, is a con- 
tribution to science the value of which is proved by its 
still surviving and continuing in daily use in every labora- 
tory as the most powerful generator of electric currents, 
while hundreds of batteries invented since that of Grove 
have fallen into disuse, and become extinct in the struggle, 
for scientific existence. - 

The gas battery, though not of such practical import- 
ance, is still of great scientific interest, and the collection 
wbich we have before us of those contributions to science 
which took the form of papers, tempts us to indulge in 
speculations as to the magnitude of the results which would . 
have accrued to science if sô powerful a mind could have 
been continuously directed with undivided energy towards 
some of the great questions of physics. 
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But the main feature of the volume is that from which 
it takes its name, the essay on the Correlation | of 
Physical Forces, the views contained in which were first 
advanced in a lecture at the London Institution in 
January 1842, printed by the proprietors, and subse- 
quently more fully developed in a®course of lectures in 
1843, published in abstract in the Literary Gasette. This 
essay has a value peculiar to itself. Though it has long ago 
accomplished the main point of its scientific mission to 
the world, it will always retain its place in the memory of 
the student of human thought, as one of the documents 
which serve for the construction of the history of science. 

It is not by discoveries only, and the registration of them 
by learned societies, that science is advanced. The true 
seat of science is not in the volume of Transactions, but in 
the living mind, and the advancement of science consists 
in the direction of men’s minds into a scientific channel i 
whether this is done by the announcement of a discovery, 
the assertion of a paradox, the invention of a sclentific 
phrase, or the exposition of a system of doctrine. It is 
for the historian of science to determine the magnitude 
and direction of the impulse communicated by either of 
these means to human thought. 

But what we require at any given epoch for the ad- 
vancement of science is not merely to set men thinking, 
but to produce a concentration of thought in that part of 
the field of science which at that particular season ought 
to be cultivated. In the history of science we find that 
effects of this kind have often been produced by sugges- 
tive books, which put into a definite, intelligible, and 
communicable form, the guiding ideas that are already 
working In the minds of men of science, so as to lead 
them to discoveries, but which they cannot yet shape into 
a definite statement, 

In the first half of the present century, when what is 
now called the principle of the conservation of energy was 
as yet unknown by name, it “flung its vague shadow back 
from the depths of futurity,” and those who had greater 
or less understanding of the times sketched out with 
greater or less clearness their view of the form into which 
science was shaping itself, 

Some of these addressed themselves to the advanced 
cultivators of science, speaking, of course, in learned 
phraseology ; but others appealed to a larger audience, 
and spoke in language which they could understand, 
Mrs. Somerville’s book on the “Connection of the Physical 
Sciences” was published in 1834, and had reached its 
eighth edition in 1849. This fact is enough to show that 
there already existed a widespread desire to be able to 
form some notion of physical science as a whole, 

But when we examine her book in order to find out the 
nature of the connection of the physical sciences, we are 
at first tempted to suppose that it is due to the art 
of the bookbinder, who has bound into one volume 
such a quantity of information about each of them. 
What we find, in fact is a series of expositions of 
different sciences, but hardly & word about their connec- 
ton. The little that is said about this connection has 
reference to the mutual dependence of the different 
sciences on each ether, a knowledge of the elements of 
one being essential to the successful prosecution of 
another. Thus physical astronomy requires a knowledge 
of dynamics, and the practical astronomer must leam a 


certain amount of optics in order to understand atmo- 
spheric refraction and the adjustment of telescopes. The 
sciences are also shown to have a common method, 
namely, mathematical analysis ; so that analytical methods 
invented for the investigation of one science are often 
useful in another, ! $ 

The unity shadowed forth in Mrs. Somerville’s book is 
therefore a unity of the method of science, not a unity of 
the processes of nature, 

Sir W. Grove’s essay may be fairly called a popular 
book, as it has reached its sixth edition, It is, there- 
fore, not merely a record of the speculations of the 
author, but an index of the state of scientific thought 
among a large number of readers. It has not the universal 
facility and occasional felicity of exposition which distin- 
guish Mrs, Somerville’s writings. No one could use it as 
a text-book of any science, or even as an aid to the cult- 
vation of the art of scientific conversation. The design 
of the book is to show that of the various forms of energy 
existing in nature, any one may be transformed into any 
other, the one form appearing as the other disappears. 
This is what is meant in the essay by the “ correlation of 
the physical forces," and the whole essay is an exposition 
of this fact, each of the physical forces in turn being taken 
as the starting-point, and employed as the source of all 
the others. ° 

We are sorry that we are not at present able to refer to 
the early reviews of the essay as indicating the reception 
given to the doctrine by the literary and scientific public 
at the time of its original publication, It has certainly 
exercised a very considerable effect in moulding the mass 
of what is called scientific opinion, that 1s to say, the in- 
fluence which determines what a scientific man shall say 
when he has to make a statement about a science which 
he does not understand. Many things in the essay 
which were then considered contrary to scientific opinion, 
and were therefore objected to, have since then become 
themselves part of scientific opinion, so that the objec- 
tions now appear unintelligible to the rising generation of 
the scientific public. 

Helmholtz’s essay “On the Conservation of Force,” 
published in 1847, undoubtedly masters a far greater step 
in science, but the immediate influence was confined to a 
small number of trained men of science, and it had little 
direct effect on the public mind. 

The various papers of Mayer contain matter calculated 
to awaken an interest in the transformation of energy 
even in persons not exclusively devoted to science, but 
they were long unknown in this country, and produced 
little direct effect, even in Germany, at the time of their 
publication. 

The rapid development of thermodynamics, and of 
other applications of the principle of the conservation of 
energy, at the beginning of the second half of this century, 
belongs to a later stage of the history of sciencethan that 
with which we have to do. 

To form a just estimate of the value of Sir W. Grove's 
work we must regard it as the instrument by which certain 
scientific ideas were diffused aver a large area, in lan- 
guage sufficiently appropriate to prevent misapprehen- 
sion, and yet sufficiently familiar to be listened to by 
persons who would recoil with horror from any statement 
in which hterary convention is sacrificed to precision, 


304 


-or 


ES (Aug. 20, 1874 





It is worth while, however, to take note of the progress 

of evolution by, which the words of ordinary language are 
gradually becoming differentiated and rendered scienti- 
fically precise. The fathers of dynamical science found 
a number of words in common use expressive of ‘action 
and the results of action, such as force, power, action, 
impulse, impetus, stress, strain, work, energy, &c. They 
also had in their minds a number of ideas to be expressed, 
and they appropriated these words as they best could to 


express these ideas. But the equivalent words Force, Vis, 


Kraft, came most easily to hand, so that we find them 
` compelled to carry almost all the ideas above mentioned, 
while the other words which might have borne a portion 


of the load were long left out of scientific language, and. 


retained only their more or less vague meanings as ordi- 
nary words. è 
Thus we have the expressions Vir acceleratrix, Vis 
_motrix, Vis viva, Vis mortua, and even Vis inerti, in 
every one of which, except the second and fourth, the 
word Vis is used in a sense’ radically different from. that 
in which it is used in the other expressions. X 
Confusion may perhaps be avoided in scientific works 
when read by scientific students, by means of a careful 
appropriation of epithets such as those which distinguish 
the meanings of the word Vis, but as soon as science 
becomes popularised, tinless its nomenclature is reformed 


` and arranged upon a better principle, the ideas of popular 


science will be more confused than those’ of so-called 
popular ignorance. 

Thus the “Physical Forces,” whose correlation is dis- 
- cussed in the essay before us, are Motion, Heat, Elec- 
tricity, Light, Magnetism, Chemical Affinity, and “ other 
modes of forcé? According to the definition of force; as 
it has been laid down during the last two centuries in 
treatises on dynamics, not one of these, except perhaps 


chemical affinity, can be admitted as a force. According 


to that definition, “force is that which produces change 
. of motion, and is measured by the change of motion 
produced." : 

Newton himself reminds us that force exists only so 
- long as it acts. Its effects may remain, but the force 
. itself is essentially transitive. Hence, when we meet with 


such phrases as Conservation of Force, Persistence of^ 


. Force, and the like, we must suppose the word Force to be 
used in a sense radically different from that adopted by 
scientific men from Newton downwards, In all these 
cases, and in the phrase “The Physical Forces” as ap- 
plied to heat, we are now, thanks to Dr. Thomas Yoang, 
able to use the word Energy instead of Force, for this word, 
according to its scientific definition as “the capacity for: 
performing work,” is applicable to all these cases, The 


' confusion has extended even to the metaphorical use of |" 


the word Force. Thus, it may be a legitimate metaphor 
to speak of the force of public opinion as being brought 
to bear dh a statesman so as to exert an overpowering 
pressure upon him, because here we have an action tend- 
. ing to produce motion in a particular direction; but 
when we speak of “the Queen's Forces,” we use the term 
in a sense as unscientific as when we speak of the 
Physical Forces. The author, in his concluding remarks, 
points out the confusion of terms which embarrassed him 
in his endeavours to tnunciate scientific propositions, on 
account of the imperfection of scientific language. This, 





he tells us, “cannot be avoided without a neology which 
I have not the presumption to introduce or the authority 
to enforce.” a C 

Such a confession, proceeding from so great a master of 
the art of ^ putting things,” is a most valuable testimony to 
the importance of the #tudy and special cultivation of scien- 
tificlanguage ; anda comparison of many passages in the 
essay with the corresponding statements in mare recent 
books of far inferior power, will show how much may be 
gained by the successful introduction of appropriate 
neologies. What appeared mysterious and even para- 
doxical to the giant, labouring among rough-hewn words, 
dwindles into a truism in the eyes of the child, bórn heir 
to the palace of truth, for the erection of which the giant 
bas furnished the materials. : ii 

Thus the appropriation of the word “ Mass.” to denote 
the quantity of matter as defined by the amount of force 
required to produce a given acceleration, has placed the 
students of the present day on a very different level from 
those who had to puzzle out the meaning of the phrase 
Vis Inertia by combining the explanation of Vis as force, 
with that of Zwzriía as laxiness. In the same way the 
word “ stress” as an equivalent for “action and reaction," 
and as a generic name fot tension, &c., will save 
future generations a great deal of trouble; and the dis- 
tinétion between the possession of energy and the act of 
doing work, which is now so familiar to us, would have 
obviated severalobjections to the doctrine of the essay, 
which are founded on statements in which the production 
of one form of energy and the maintenance of another 
are treated as if they were operations of the same kind. 
We read at p. 163 :— Thus, ^a voltaic battery, decompos- 
ing water in a voltameter, while the same current is em- 
ployed at the same time to make (maintain) an electro- 
magnet, gives nevertheless in the voltameter an equivalent 
of gas, or decomposes an equivalent of an electrolyte for 
each equivalent of decomposition in the battery cells, and 
will give the same ratios if the electro-magnet be removed.” 

Here the maintenance of a magnet is a thing of a 
different order from the decomposition of an electrolyte ; 
the first is maintenance of energy, the other is doing work, 
This is well explained in the essay ; but if appropriate 
language had been used from the first, the objection could 
never have been put into form, ' 5 d 

J. €. CLERX-M AXWELL 





FIRST FORMS OF VEGETATION 
First Forms of Vegetation, By the Rey. Hugh Mac- 
millan, LL.D. Second edition, corrected and revised. 
(London: Macmillan and Co.) ` 
pE MACMILLAN explicitly informs his readers in 
his preface to his book, that his object is not so 
much to impart cut-and-dried information as to kindle 
their sympathy and awaken their interest “in a depart- 
ment of nature with which few, owing to the technical 
phraseology of botanical works, are familiar? Such a 
purpose is very laudable indeed, and the book which 
carried it into effect might have been a very valuable one. 
Science has great need of evangelist8. Students of -its 
various branches experience the keenest interest in follow- 
ing up the lines of research and investigating the problems 
which belong to their own departments, But to feel this 


i4 


Ang. 20, 1874 | 


interest itis necessary to be instructed ; and in an immense 
number of cases it is impossible to convey in non-techni- 
cal language, so as to be understood by the uninstructed, 
in what the interest consists. Hence it follows that a 
large number of scientific workers ‘have conceived a de- 
cided contempt for all attempts to popularise science. 
Their position is so far sound. Still, it is extremely im- 
portant in the interests of science itself that its investiga- 
tions should not be wholly withdrawn from the notice of 
the general community and confined to a small esoteric 
class. Here the function of the evangelists needs to be 
properly recognised; we want men with Dr. Macmillan’s 
sympathy with the subject-matter and liking for ex- 
position to take a wider view of it in respect to 
general interest than it will ever be possible for the special 
student to take. If public funds are to be devoted to 
Scientifio» purposes, it is absolutely necessary that the 
public mind should have some idea that they are being 
expended on something of more general importance than 
individual hobbies, as they will be too apt to believe, un- 
less their sympathy with the work is occasionally kindled. 
It is not every branch of science which is capable of 
yielding results which can at once be turned to commer- 
cial profit, and though knowledge in every line of investi- 
gatlon may be expected to yield practical applications in 
the most unexpected directions, it would be an evil 
time for scientific advancement when the community 
determined to shut its eyes and close its ears to everything 
which could not be shown to pay. It is very likely, bow- 
ever, to begin to do this unless scientific men take mea- 
sures to excite intelligent interest where there is no obvious 
suggestion of profit to gratify the natural cupidity of a 
commercial country. 

It is worth while making these remarks, because it de- 
serves to be borne in mind that the work—though apt to 
be contemned—is not easy to do; nor is it easy to find 
men fit to do it. And the criticisms which we shall now 
proceed to make on Dr. Macmillan’s book are made by no 
means from a desire to find fault, but rather to bring into 
prominence the inherent difficulty which exists in writing 
such a book as it should be written. If the author has 
not had a thorough drilling in the technicalities of 
the subject, then, as Dr. Macmillan has done, he will make 
Some exceptionable statements and stray into sundry 
grievous pitfalls. If, on the other hand, he is quite and 
fully competent to write the book, it is tolerably certain 
he will never write it at all The general reader wants 
his science skimmed for him—and this is an operation 
which a competent student particularly dislikes to perform. 

It is a pity that some of Dr. Macmillan’s friends “ whose 
scientific position lends weight to their opinions" did not 
assist bim in issuing the work in its new form. This in 
fact seems to be the only chance of doing the thing 
properly. The aid of those who would not actually write 
such books might at any rate be given for the purpose of 
keeping them free from glaring blunders. 

Mosses, for example, we are told (p. 27) belong to the 
highest division of flowerless plants. This statement can 
only be met by a &ategorical negative. As to their being 
“ prefigurations of the flowering plants, epitomes of arche- 
types in trees and flowers,” if this is the alternative for 
technical language, the general reader can hardly be con- 
gratulated on the change. But the author seems not to have 
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a very clear conception ofthe structural rank of mosses. He 
tells us on the next page that “ through the cone like spikes 
ofthe club-mosses they approximate to the pine tribe ir 
their fructification.” This is a rapprochement which nc 
modern systematist would think of making. In fact, 
mosses and club-mosses have the same kind of relatior- 
ship and no more that ants have with white ants or tb 
albumen of an egg with the albumen of a seed. 

On p. 37 it takes one's breath away to read, “ Besid:s 
these curious capsules there are other organs of fructii- 
cation which clearly demonstrate the sexuality of mosse ." 
It hardly at first occurs to the reader that the autor 
has no notion that the capsules are really the fertilised 
product derived from the sexual apparatus. The c.p- 
sule—and this is one of the most remarkable thirgs 
in the whole vegetable kingdom—is gradually develor ed 
from the oospore ; its being composed of modified lea-es, 
as Dr. Macmillan explains on p. 40, is an antiqueced 
idea. There is something indeed to strike an inteli- 
gent curiosity on almost every page. At p. 80 we are 
told of Lycopods “becoming slightly aborescent in tro- 
pical countries, particularly New Zealand.” On p. 84 
“some species” are said “to have litile conelike spikes 
at the tips of their branches under the scales of which, 
as in the pine tribe, lurk the r&productive embr-os.” 
This is simply utter nonsense. In so far as the process is 
understood we have spores borne in spore cases a. the 
base of the upper surface of the fruiting scales, and 
these spores when disseminated undergo a further pro- 
cess of development, which results in the format.on of 
an embryo. 

Dr. Macmillan dismisses Schwenderers thecy of 
lichens in a very ex cathedré fashion. Ex revancke, he 
is equally decided in rejecting Dr. Bastian's views on 
heterogenesis. 

We regret that this book has not been put into a more 
satisfactory shape, for the author has industriou.ly col- 
lected a great deal of very interesting matter. 

W. T. ^. D. 








LETTERS TO THE EDITOR 
[The Editor does wot hold himself responsible for opinions -xfressed 
by his correspondents. No notice ts taken of anonymous 
communications. | 
Bright Meteors 
On Saturday last I saw #wo very bright meteors, each coming 
from the Perseus radiant pomt and isolated irom smaller ones 
by such a length of time my (possible) watch error of per- 
haps one minute will not prevent therr being identified if they 
have been observed at other stations. 
A very bright one, almost like a rocket, passed exactly over 


Vega at 10.35. 
ht, passed through the intersection of 


Another, nearly as 
the diagonals of the q ateral of Monoceros at 10955. 
P. 3. Tair 


St. Andrews, N.B., Aug. 13 





Mr. Herbert Spencer and Physical Axioms 


I CANNOT help thinking that something of impcrtance still 
remains to be said on the subject of the laws of moton, recently 
nd your columns with so much ability by Spencer, Tait, 

others. 

There are three species of magnitude, viz, number, extended 


: magnitude, and magnitude of degree. Magnitude ci degree ad- 
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mits in itself no other mathematical comparison than that of 
equality and inequality, and no other mathematical treatment 
than simple increase or and tn consequence it does not 
admit directiy of ordinary mathetnatical Ma ru Number 
and magnitude, such as length, duration, &c., admits of 
comparison by ratio, of addition, subtraction, multiplication, 
division, &c. Magnitudes of degree are only under 
conventional 


varies in direct ion with the magnitude oF degree, as its 
proportion of magnitudes which 
of ratio of corresponding value, 


op of rado does not subsist 
between different values of a o of degree, though from 
the intimate mental uiae ee irish apa 
and their measures, We often think it does. 
en, for instance, we say that the brightness of two equal 
lighis is doublo that of either, tho statement 1 US e of 
f prenne certainly not*intuitional ; itis sim 
re eue Quite a a 
equal Hghts should be measured by the square root of the number, 
we should have to consider that the brightness of light varies 
inversely as its distance instead of as the square of its distance 
from its orlgin—a result against which nothing could be 
but its practical inconvenience. Or, to take the example of a 
magnitude of degree whose conventional movement is somewhat 
less familiar to our minds: when we say that our expectation 
of an event which happens on an average three out of four times 
is double of our expectation of an event which happens once out 
of four times, we are clearly using words in a conventional way. 
The one belief is not really double of the other, bat the average 
by which we agree to measure it is double. 

Now with respect to force and mass, both magnitudes of 
degree, it so happens that there are two almost equally natural 
methods of measuring them consistent with, but nevertheless in- 
dependent of, each other, Each of these may be conventionally 
adopted, bat in either case its consistence with the other can 
only be Sema ee 


proportionate to the acceleration 
then, to that extent, the second law of motion, and the law 
which is sometimes adopted m place of Newton’s third, are the 
results neither of nor intmtlon, but simply of conven- 
tlon; but then, on the other hand, it must be that it is by 
experience we come to the conclusion that the mass of two bodies, 
as abous measwred, is the sum of their two masses, and the weight 
of two bodies the sum of their weights. If, on the other 
you conventionally measure forces by the number of equal weights 
which will produce the same effect, and masses by the number of 
bodies of equal mass which make them up, then clearly the truth 
of the above portion of the laws of motion can only be proved 
Seda Sad Dy aos athena ae eA 
ostensibly assuming the one conventional measure of force and 
mass they tacitly assume the other, and then ilogically prpfess 
to demonstrate necessary consequences of thelr own conven- 
tions by reference to experience founded on the other. 
agree to measure force by the acceleration it produces in its own 
direction on & given mass, and then profess to prove forces do 
produce such proportianate acceleration by reference to expen- 
ence, on the assumption that forces are to be measmei by the 
number of equal weights oc other forces which will produce the 
same effect. E 

In the gase of the first law of motion, ma'bematicians often 
commit an error even more flagrant. To define force as that 
hich aeda mohon, aod then. to-pro'ess MEt ra ProTee by 
experience that a y acted on by no force will remain at rest 
or move uniform, is on the face of it absurd. As well might 
Euclid, after definmg a circle, have appealed to experience to 
show that a point of whose circumference is not 

y distant from the centre, is not a circle. Or as well might 

a doctor by defining intoxication to be & state produced by 
taking alcohol, and then appeal to the of the Good 
Templars to prove that in the absence of alcohol thee is no 
into: on. 

Herbert Spencer seems to me to be wrong, therefore, in con- 
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cluding that our belief in the laws of motion is in the true sensa 
(if it has any true sense) intuitive; bat his error js the more ex- 
cusable on account of the confusion of ideas involved in most 
mathematical explanations of these laws. 
> F. GUTHRIE 
Graaff Reinet Colleg@, Cape of Good Hope, June 21 








ORGANISATION OF THE FRENCH 
METEOROLOGICAL SERVICE 


TEE measures we alluded to in NATURE, vol x 

P. 294, with respect to the French Meteorological 
Service, have been partially adopted, and will be shortly 
foll by others. The Meteorological Service has been 
divided between two astronomers—M,. Rayet, who has 
under his special care the magnetical map of France, the 
official observations taken at the observatory, and the 
several French stations; and M. Froat, who has been ap- 
pointed to investigate the great disturbances of*he atmo- 
sphere,to send warnings to the principal French seaports,to 
publish the atlas, and correspond with the several depart- 
mental commissions which have been already appointed. 
These departmental commissions are appealed by the 
prefect of each department, and funds are ted to them 
out of the departmental budget and voted by the Counci- 
General of each department, 

M. Leverrier issued, on August 5, a circular to these 
eral commissions, informing them that the printing of 
storm-maps, which had been stopped owing to the 

country’s calamities, was to be rin 

Special mention is made in this circular of the hail- 

storms which have been studied most carefully by MM. 
Becquerel, father and son. Nothing has been done yet 
to increase the efficiency of lightning conductors. 


The several de commissions, numbering 
about ninety, including Algiers, have been grouped into 
six regions. . Ch. Sainte-Clair Deville has 


been sent to Algiers to organise the meteorol of that 
country, from the sea to the remotest parts of di French 
possessions in the desert. He has not finished his tour 

et He is General Inspector for Meteorology, and had 
baa an order for altering the hours of observation, 
which order was cancelled by the Ministry. 

Some arrangements have yet to be made with the navy 
for the storm warnings. ery likely French seaports 
will continue to receive warnings from England, which 
are very popular, as well as warnings from their own 
observatory. 





NOTES 


Mx, Brian Hoposow, F.ZS., has presented to the library 
of the Zoological Society a large collection of original drawings 
of Himalayan Mammals, made during his residence In Nepaul. 
They are of mach scientific value, as being in many cases taken 
from the types on which his species are founded. 


M. Margy has recently published the results of experiments 
undertaken to determine by the graphic method what is the truo 
movement of the legs in walking. His results prove convincingly 
that the brothers Weber were wrong in essuming that the 
oscillation of the leg which is not in contact with the ground is 
the same as that of a pendulum ; for when it is represented on a 
uniformly moving plane, the lme drawn is a sttaight aad not a 
curved one. The movement of the suspended foot is therefore 
uniform, depending on muscular action, in ombination with that 
of gravity. 

Dr. Morrison WATSON, Senior Demonstrator of Anatomy 
in the University of Edinbfirgh, has been appointed Professor of 
Anatomy in the Owens College, Manchester. 


x 
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À PARTICULARLY closely reasoned and valuable paper has 
just been published by Dr. William Marcet, F.R.S, entitled 
“An Experimental Inquiry into the Natntion of Animal 
Tissues,” 1n which the author argues ont, and substantiates by 
careful analysis, his division of the constituents of animal tissues 
into the parts which constitute the workmg or ripe tissue, in- 
soluble in water; the nutritive material of the tissue, colloid 
and soluble; and the products of tissue-destruction, crystalloid 
and solubie. We hope to be able to give an abstract of this 
paper on a future occasion. 


Les Mondes announces the death, on July 21, of Count Gustave 
Doulcet de Pontécoulant, who was born in 1798. 


THE seventh session of the International Congress of Anthro- 
pology and Prehistoric Archaeology was closed at Stockholm on 
Sunday, after having fixed on Buda-Pesth as the next place of 
meeting. The number of members of this Association ie up- 
wards of 1,550 : of these, 800 were present at the Stockholm 
meeting, which commenced on the 7th instant, when the follow- 
ing officials were chosen :—Patron, Oscar IL, King of Sweden 
and Norway; president, Count Hammig Hamilton, Grand 
Chancellor of the Swedish Universities; honoiary presidents, 
MM. Desor, Capellini, and Worsane ; vice-presidents, MM. Hil- 
debrandt, sen., and Nilsson (Sweden), De Quatrefages (France), 
Franks (England), Virchow (Germany), Dupont (Belgium), L«e- 
mans and Bogdanow (Russia); general secretary M. Hom 
Hildebrandt; secretaries, MM. Monielins, Retaus, Chantre, 
and Cezalis de Fondouce ; assistant secretaries, MM, Stolpe 
and Landberg ; council, MM. Bertrand, Berthelot, Evans, Von 
Quast, Schaffhausen, Pigormi, Van Beneden, Engelhardt, Rygh, 
Von Duben, Aspelin, Lerch, Romer, Whitney. The sittings 
were held at the Riddarkus, or “ House of Knights,” a house 
as old as the time of Gustavus Adolphus, which belongs to the 
Swedish nobility. Stockholm was very appropriately fixed upon 
asthe place of meeting for thus year’s Congress, as the northern 
antiquaries and archeologists have done a great deal to form 
the departments of research with which the Congress deals; we 
need only mention the names of Bruzelius, Thomsen (Denmark), 
Nilsson, Retnus, and Hildebrandt The magnificent museum of 
Stockholm was commenced in 1850, and finished in 1863, and 
the collechon has been arranged by the Government Antiquary, 
M. Hildebrandt, and us one of the finest collections of prehistoric 
archeology in existence. Both the King. and the city of Stock. 
holm gave the antiquaries a splendid welcome. 


Tux British Medical Association meets next year in Edinbargh, 
the president-elect being Prof. Sir Robert Christison, Bart. 


A NEW phymological laboratory, and also an addition to the 
chemical laboratory of Westmmster Hospital, are rapidly ap- 
proaching completion. 

AT the meeting of the Paris Academy of Sciences on the 10th 
inst., a letter from the Minister of Public Instruction was read, 
informing the Academy that in comequence of the proposition 
made to the National Assembly in the month of July last to 
establish in the neighbourhood of Pans a Physical Observatory 
independent of the Astronomical Observatory, it was decided to 
consult the Academy es to the appropriateness and utility of such 
an establishment. Tho Minister requested the Academy to con- 
sider the question and let him know what conclusion they 
came to, 

WITH reference to Prof. Newcomb’s investigation of the 
moons motion, the superintendent of the U.S. Naval Observa- 
tory reports that the work has been nearly accomplished and 
prepared for the préss according to the original plan; but on 
examining certain terms troublesome to calculate, which it was 
supposed were entirely unimportant, it was found that the work 
could not be properly completed wjthout them. The prepara- 





tions for obeerving the transit of Venus have interfered with the 
development of these important terms. The second part of the 
work, namely, the tables founded upon Prof. Newcomb's theory, 
has been carried as far ss it can be without the data that will be 
attainable as soon as the preparations for observing the transit of 
Venus are completed. 


ADMIRAL SANDS, in his annual report in reference to the 
work of the U S Naval Observatory, states that observations, 
to be of any value to the world, must be published, If they are 
not, the time and labour spent upon them are simply wasted ; 
and yet they are so much more easily made than reduced, that 
nothing is more common than to see them lie for years before 
the computations necessary to fit them for publication are com- 
pleted. The Naval Observatory has been enabled to resuscitate 
from its store-rooms the zones of stars observed by Capt. Gulliss, 
in Chili, in 1850-52, and their reductions are now in such a 
state of forwardness that the resulting s'ar catalogue will appear 
m the volume of Washington Observations for 1873. Thus it 
will be soen that nearly all the valuable observations which were 
at one time locked up in the archives of the Observatory have 
been gwen to the world, 


WE notice with much pleasure that the Society of Arts has 
issued a prospectus of Examinations in the Technology of Agri- 
culiure and Rural Economy, proposed to be held annually by 
the Society, as a part of its excellent system. of technological 
examinations in the various industries of the country. We mn- 
cerely hope that the proposed examinations will be largely the 
means of carrying out the object which the Society has m view 
in institutmg them, viz , the promotion of a more extended and 
intelligent study of agriculture and of the sciences bearmg upon 
it, by those intending to adopt farming as an occupation. The 
examinations will consist of three parts :—(1) General Science, 
m which æ very wide knowledge of the various sciences 
which lie at the basis of successful agnculture is demanded 
from the candidates: there are three certificates in this 
department—the Elementary Certificate, the Advanced Certi- 
ficate, and Honours. (2) Technology, ın which “a know- 
ledge of the many points connected with agnculture and 
rural economy will be demanded from the candidates pro- 
portioned to the class in which they may have passed in the 
previous examinations: this examination looks very formidable 
on paper, and to pass creditably it will demand extensive 
reading and hard work on the part of the candidates. (3) Prac- 
tical Knowledge: under this head the candidate must forward 
to the Society of Arts a certificate, on a form supplied, agned 
by some agricultunst with whom he may have been practically 
engaged in farming operations, showing that he has a practical 
acquaintance with the subject. In order to render thes: exami- 
nations really useful, the Council are making application to the 
ae. eis Societies, local and general, for asmstance in founding 

olarships for successful candidates to undergo a regular course 
of instruction at an Agricultural College. We hope the scheme 
of the Society of Arta will be productive of excellent results on 
the agriculture of the country. 


M. RÉNAN has brought out a new work, ‘‘ La Mission de Phé- 
nice," being an account of the scientific iesearches in Syria 
during the sojourn of the French army in 1860-61. 


A COMMITTEE has been formed to consider what means ought 
to be taken for the construction of an aquarium at Heine Bay. 


Pror. Gervais (U.S.) has made a, communication upon the 
teeth of the American reptile known as Zeoderma. <A species 
of the genus is abundant in Southern Arizona, where it is called 
a scorpion, and is reputed by the nauves to be extremely veno- 
mons, although experiments carefully prosecuted by Dr. B. J. D. 
Irwin, of the United States Army, failed to exhibit any evidence 
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- ^ of this fact; There is, as Gervais and others have found, a 


striking relationship between it and some of the poisonous 
serpents in the possession of a longitudinal furrow on the back 
part of the teeth, as if to carry poison from a gland. Whether 
the animal be actually poisonous or not, Gervais calls attention 
to the peculiar structure of the teeth (s shown by the microscope 
in & cross section), the basal part of which is filled by folds or 
plications directed outward toward the fine exterior coat of 
enamel, 


Two new medical bi-monthly journals come to us from Paris; 

one, the Paris Medical Recerd, : in English, and in general 

ce and arrangement resembles the Zenden Matical 

Record ; tts declared intention is to supplement the efforts of 

. "her medical journals. The other, Ecko de la Presse Médicale, 

is intended as the complement of the above, and is -o be pub- 
lished every alternate week. 


Tur Wheeler U.S. Expedition started from Washington to 
concentrate at Pueblo, Colorado, on July 15, leaving there as 
soon thereafter as the different parties can be got into shape. It 
‘will move in three separate divisions, which will occupy portions 
of South-western Colorado and Northem New Mexico. The 
principal localities to be examined are south of tke thirty- 
eighth parallel of north latitude, in the nelghbourhord of the 


` a Rio San Juan, and the northern tributaries of the Ric Grande, 


^ Rio Chamas, Pecos, and Canadian, a region extremely mterest- 
ing, and which must shortly be opened up for mjning purposes. 
, There will be two separfte astronomical parties, one in charge 
"of Mr. John EL Clark, with one assistant, at the observatory, 
Ogden, Utah ; the other in charge of Dr. F. L. Kampf, who 
will have two assistants, and will occupy stations at Las Vegas, 
Cimmaron, Sidney Barracks, Julesburgh, and the crcssing of 
the Union Pacific Railroad at the one hundredth meridian. In 
New Mexico there will be a special party operating, ccnsisting 
of’ Prof, E. D. Cope, paleontologuat, and Dr. H. C. Yarrow, 
naturalist of the survey, and one assistant. These gentlemen 
will visit certain specified areas in the valley of the Rio Grande 
and Rio San Juan. The main division will be in charge of 
Lieut. Wheeler, assisted by Lieut. C. W. Whipple and six 
civilian assistants, The lrxt party of the first division will be 
in charge of Lieut. W. L. Marshall, assisted by threo civilian 
amistants, The second party consists of Lieut. Rogers Birnle and 
five civilian assistants, The second division of the first party, 
Lent. P. M. Price and four civilian assistants ; second party, 
Lieut. S. E. Blunt and three civilian asmstants, There is also a 
special natnral history party, at present operating in portions of 
Arisona and New Mexico, consisting of Dr. J. T. Rothrock, 
"botanist, Piof. H. W. Henshaw, ornithologist, and James Rutter, 
- general collector. Dr. Oscar Loew will accompany the expedi- 
‘toñ as chemist and mineralogist, and will be assigned to one of 
the above-named sections. Fhe asure Oe a 
nine different parties, and will cover a wide and interesting 3 E 
and it is hoped that our geographical knowledge, in the broadest 
"sense of the word, will be greatly augmented by its labours and 
investigations, Mr. Henshaw and his associates of the special 
party, above referred to, have been heard from in the vicinity of 
Fort Wingate, Now Mexico, where they were making the best 
of their way south. They have already secured extensive collec- 
tions of spétimens, and a box has been received at the Washington 
office containing a number of brrd-kins, Indian crania, Ash, 
reptiles, insects, plants, &c. This party will proceed south to 
near the Mexican boundary, and then retrace their steps, dis- 
bending at Santa Fé in the tall. 


IN a paper reprinted from the American Journal of Science 
and Arts, On the connection between isomorphism, molecular 


weight, and physiological action, by James Blake, M.D., the j 
. author gives the following results of investigations on the action Addresses 
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of substances when introduced into the veins or arteries of living 


-animals +—1. In the changes induced in Irving matter by inor- 


ganic compounds, the character of the change depends more on 
the physical properties of the reagent than on its more purely 
chemical properties. 2. That the character of the changes is 
deermined by the isomosphous relations of the electro-positive 
element of the reagent. 3. That among the compounds of the 
more purely metallic elements, the quantity of substances in the 
same isomorphous group required to produce analogous changes 
in living matter, is less as the atomic weight of the 'electro-poel- 
tive element increases, 4, That the action of inorganic com- 
pounds on liring matter appears not to be connected with the 
changes they produce in the proximate elements of the solids 
and fluids, when no longer forming pert of a living body, at 
least in so far as our present means of research enable us to 


judge. 5. That in living matter we possess s reagent capable of 


aiding us in our investigations on the molecular properties of 
substances, : 


THERE have been found in the Warore district, Centtel Indis, 
in a coalfield of about 1,000 acres, two seams, one 15 ft. and the 
other 20 ft. thick, close together. In other parts the seam is 
from Soft. to Go ft. thick. It is also said there are millions ot 
tons of mron ore yielding 70 per cent. of metallic tron. . 


AMONG other recent interesting announcements is that by 
Mr, O. Harger of the discovery in the coal measures of Illinois 
of a fossil spider, to which the name Arthrofycosa antigua bas 

THE telegraphic apparatus at the U.S. Naval Observatory at 
Washington is now connected with the maim lines of the Western’ 
Union Telegraph Company, so that not only is the time-ball 
dropped daily at noon, but the same signal is widely dlatributed 
by the telegraph company. It goes directly from the observatory . 
to the main office in New York city, and thence it is sent to 
nearly every State in the Unlon. The immediare object of these 
signals us to formsh accurate and uniform time to the railroads, 
and throughout the whole of the vast territory in question there 
1s scarcely a train whose movements are not regulated by the 
observatory clocks. The clocks at the Navy Department, at 
the Army Signal Office, at the Treasury Department, and at the 
Western Union Telegraph Company's office are all constructed 
on the system known as Hamblett’s, and are directly controlled 
by electric currents sent every second by the standard clock at 
the observatory. 


Tu additions to the Zoological Soclety's Gardens during the 
pest week intiude a Puma (Fass concolor), and three Kinkajous 
( Cercoleptes caxdrveloulus), from South America, presented by 
Mr. W. Delisle Powles; a Cuvier’s Toucan (Ramphastos cwvieri), 
from Brasil, presented by Mr. Philip Harrington; a Macaque 
Monkey (Macacus cynomolgus), white variety, from India, pre- 
sented by Sir Andrew Clarke ; a West African Python (Aythos 
soba), depoelted ; a Crested Agouti (Dasyprocta cristata), from 
South America; five common Kimgfishers (Aicelo ispida), 
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THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


TEE forty-fourth Annual Meeting of the Association 

was opened yesterday at Belfast, when Prof A. W. 
Williamson resigned the Presidency to Prof. Tyndall, 
who delivered the opening Address. , 

As in former years, we are able, by the courtesy of 
the officers of, the Association, to publish this week the - 
Address of the President of the Association, and the 
of some of the Presidents of Sections. . 
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INAUGURAL ADDRESS OF Pror. JOHN TYNDALL, D.CL, 
LL.D., F.R.S., PRESIDENT. 


AN Impulse inherent in pimeval man turned his thoughts and 
uestionings betimes towards the sources of natural phenomena. 
Tre same impulse, inherited and intenwfied, is the spur of 
scientific action to-day. Determined By it, by a process of ab- 
straction from expenence we form physical theories which He 
beyond the pale of experence, but which satisfy the desire of 


the mind to see every natural occurrence restmg n à cause. 
In forming their notions of the ongin of our earllest his- 
toric (and doubtless, we might add. our prehistoric) ancestors 


ursued, as faras their intelligence permitted, the same course, 

hey also fell beck upon expenence, but with this difference— 
that the cular experiences which furnished the weft and woof 
of their theories were drawn, not from the study of nature, but 
from what ley much closer to them, the observation of men. 
Their theones repairs took an en ic form. To 
supersensual beings, wh ** however potent and invisible, were 
nothing but a species of human creatures, perhaps raised from 
among mankind, and retaining all human passions and appe- 
ttes,” * yere handed over the rule and governance of natural 
phenomena, 

Tested by observation and reflection, these early notions failed 
in the long run to satisfy the more penetrating intellects of our 
race, Far in the depths of history we find men of exceptional 
power differentiating themselves from the crowd, rejecting these 


anthropomorphic notions, and to connect natural pheno- 
mena with physical prinaples But long prior to these 
purer efforts of the understanding the merchant been abroad, 


and rendered the philosopher posible; commerce had been de- 
veloped, wealth amaseed, leisure for travel and for speculation 
secured, while races educated under different conditions, and 
therefore differently informed and endowed, had been stimulated 
and sharpened by mutual centact In those regions where the 
commercial aristocracy of . ncient Greece mingled with its eastern 
peghbour, the sciences were born, being nurtured and developed 
by free-thinking and courageous men. The state of things to be 
displaced may be gathered from a pas cf Eunpides quoted 
by Hume, ‘‘ There 1s nothing in the world ; no glory, no pros- 
perity. The gods toss all into confusion ; mix everything with 
1t» reverse, that all of us, from our ignorance and uncertainty, 
may pay them the more worship sul reverence" Now, as 
science demands the radical exturpation of caprice and the absolute 
reliance upon law m natvre, there grew with the growth of 
scientific notions a desire and determination to sweep from the 
field of theory this mob of gods and demons, and to place natural 
phenomena on a basis more congruent with th ves. 

The problem which had been premously approached from 
above was now attacked from below; theoretic effort passed 
from the super- to the sub sensible. It was felt that to construct 
the universe in ides ıt was necesrary to have some noton of its 
constituent parts—of what Lucretius subsequently called the 
“ First Begi " Abstracting agam from experience, the 
leaders of scientific specula:ion reached at length the pregnant 
doctrine of atoms and molecules the latest developments of 
which were set forth with such power and clearness at the last 
meeting of the British Association. Thought no doubt had lo 
hovered about this doctrine before it attained the precision an 
completeness which it assumed in the mind of Democritus,t a 
philosopher who may well for & moment arrest our attention 
“Few men,” says Lange, ın his excellent ‘‘ His-ory of 
Mat sm,” a work to the spint and the letter of which I am 
equally indebted, ''have been so despitefully used by history as 
Democntur In the distorted images sent down to us through 
unscientific traditions there remains of him almost no bat 
the name of the ‘laughing pbilosopher,’ while res of im- 
measurably smaller s gnificance spread themselves at full len 
before us." Lange speaks of Bacon’s high appreciation of De- 
mocritus—for ample illustrations of which I am indebted to my 
excellent friend Mr. S , the learned editor and bi pher 
of Baccn. Jt 1s evident, indeed, tbat Bacon considered Deno- 
citus to be a man of welghter metal than either Plato or Aris- 
totle, though their philosophy “ was noised and celebrated in the 
schools, amid the and pomp of professors.” It was not they, 
but Gensenc and and the barbarians, who d the 
el ar philosophy. “For at a time when all human learning 
had ered , these planks of Arstotelmn and Platonic 
philosophy, as being of a ter and more inflated substance, 

. 
* Hume, V Natural Hist R - 
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were and come down to us, while things more solid 
mnk and almost passed into oblivion.” 

The prmciples enunciated by Democritus reveal hus uncom- 
promising antagonism to those who deduced the phenomena of 
nature from the caprices of the gode They are briefly these :— 
I. From nothing comes nothing N: that exists can be 
aedi ba All changes are due to the combination and separa- 
tion of molecules, 2. Nothing ha by chance. Every oc- 
currence has its cause from which it by necessity. 5. The 
only existing are the atoms and empty space ; all else is 
mere opinion, 4. e atoms are Infinite m number, and infinitely 
various m form; they stnke together, and the lateral motons 
and wbirings which thus arse are the of worlds. 
5. The varieties of all 
atoms, in number, size, 
of free, smooth, round atoms, like those of fire, These are the 
most mobileof all. They in the whole body, and 
in their motions the phenomena of life arise. Thus the atoms of 
Democntus aro individually without sensation ; they combine 1n 
obedience to mechanical laws ; not only organic forms, bat 
the phenomena of sensation and are also the result of 
thar combination. Ts € : 

That great enigma,,‘ isite a on of one of 
an organism to another part, an op tne coihneas aie ance 
especially the construction of the human body, Democntns made 
no attempt to solve. Empedocles, a man of more fiery and 
poetic nature, introduced the nouon of love and hate among the 
atoms to account for their combination and separon. Not 
cing this gap in the doctrine of Democritus, he struck in with the 
penetrating t t, linked, however, with some wild specula- 
tion, that it lay in the very nature of those combinations which 
were suited to their ends (1n other words, in harmony with their 
environment) to maintam themselves, hie unfit combinations, 
having no proper habitat, must rapidly disappear. Thus more 
than 2,000 years ago the doctrine of the ‘‘ survival of the fittest,” 
which m our day, noron ao oa of conjecture, but of 
pontive knowledge, ised to such extraordinary z 
ficance, had received at all events partial enunciation, * SS 

Epicurus, T said to be the son of a schoolmaster at Samos, 
is the next dominant in the of the atomic philo- 
sophy. He mastered writings of Democritus, heard le.tures 
in Athens, returned to Samos, and subsequently wandered 
through varous counties, He finally returned to Athens, 
where he bought & garden, and surrounded himself by pupils, 
in the midst of whom he Irved a pure and serene life, and died a 
peaceful death, His philosophy was almust identical with that 
of Democritus ; but he never quoted either friend or foe. One 
main object of Epicurus was to fice the world from superstition 
and the fear of death. Death he treated with difference. It 
merely robs us of sensation. AS e aa we are, death is not ; 
and when death is, we are not, Life bas no more evil for him { 
who has made up his mmd that it ıs no evil not to live. He! 
adored the gods, but not in the ordinary fashion. The idea of 
divine power, properly purfied, he thought an elevating one. 
Still he taught, ‘‘ Not he i» godless who rejects the gods of the 
crowd, but rather he who «ccepis them." The gods were to 
him eternal and immortal beings, whose blessedness excluded 
every thought of care oroccupauon of any kind. Nature pursues 
her course in accordance with everlasting laws, the gods never 
interfering, They haunt 
“ The ludd interspace of world and world 

Whero never cro«pe a cloud or moves a wind, 


Nor ever talis the least white star of mow, 
Nor ever lowest roll of thunder moens, 


Lange c. nsiders the relation of Epicurus to the gods mbjec- 
tive; the indication probably of an e.hical requirement ot, his 
own nature. We'cannotiead history with open eyes, or study 
human nature to its depths, and fail to discern such a require- 
ment. Man never has been and he never will be satisbed with 
the operations and products of the understandmg alone ; hence 
porso science cannot cover all the demands of his nature. 

ut the history of the effors made to satisfy these demands 
might be tioadly described as a history of errors—the error 
consisting in escnbing finty to that which is fluent, which varies 
as we vary, being gross when we are gross, and becoming, as our 
capacities widen, more abatract and sublime. On one 
pomt the mind of Epicurus was at peace. He neither sought 


* Lange, sud edit, p 23 + Born 343 5 C. 
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nor expected, here or hereafter, any personal profit from his rele- 
uon to the gods, And ıt 1s assuredly a fact that lofuness and 
serenity of tho may be promoted by conceptions which in- 
volve no idea of profit of this kand. ** Dii I not believe,” said 
a great man to me once, ‘‘that an Intelligence is at the heart of 
things, my life on earth would be in‘olerable.” The utterer of 
these words 1s not, 1n my opinion, rendered less noble bat more 
noble, by the fact that ıt wis the need of ethic u harmony here; 
and not the thought of personal profit hereafter, that prompt: 
hu observation 

A century and a half after the death of Epicarus, Lucretius * 
wrote his great poem, ** Oa the Nature of Things,” ın which he, 
a Roman, developed with extraordiagry ardour the philosophy 
of his Greek predecessor. He wishes to win over his friend 
Memmlus to the school'of Epicurus ; and although he hes no 


' rewards in a future life to offer, although his object ep to 


be a purely negative one, he addresses his friend with the heat 
of an apostle. His object, like that of his great forerunner, is 
the destruction of superstition ; and consideang tbat men trem- 
bled before every natural evemt as a direct monition from the 
ods, and that everlasting torure was also in prospect, the free- 

dou &lmed at by Lucretius might perhaps be deemed a posiuve 
good, “Thi teror,” he says, ‘‘and darkness of mind must be 

pelled, not by the rays of the sun and glitt shafts of day, 
but by the espect and the law of nature.” He the notion 
that anything can come out of nothing, or thal that which is 
once begotten can be recalled to nothing. The first 
the atoms, are indestructible, and into them all things can 
dissolved at lest. Bodies are partly atoms and partly combina- 
tions of atoms ; but the atoms nothing can quench, They are 
strong, in solid l and by their denser combination all 
things can be closely pa and exhib:t enduring He 
denies that matter is infinitely divisible. We come at length to 
the atoms, without which, as an imperishable substratum, all 
order in E generation and developm-nt of things would be 
destroy 

The mechanical shock of the atoms being in his view the all- 
sufficient cause of things, hé combats the notion that the const- 
tution of nature has been in any way determined by intelligent 
design. The interaction of the atoms throughout infinite ume 
rendered all manner of combina'ions possible. Of these the fit 
ones persisted, while the unfit ones disappeared. Not after sage 
deliberation did the atoms station themselves in their right places, 
nor did they bargain what motions they should assume. From 
all eternity they have been drven together, and after 
motions and unions of every kmd, they fell at 1 into the 
arrangements out of which this system of thiogs has formed. 
His grand concepuon of the atoms falling mlently through im- 
measurable of space and tme s the nebular 
hypothesis to t, jts first propounder. ‘‘If you will appre- 
hend and keep in mind these Nature, free at once, aiiud 
of her haughty lords, is seen to do all things spontaneously of 
herself, without the meddling of the er 

Duimg the centunes between the fint of these three philoso 
phers and the last, the human intellect was active in other fields 
than theirs. Toe Sophists had run through their career. At 
Athens had appeared the three men, Socrates, Plato, and Aris- 
toue, whose apne remains to some extent unbroken to the pre- 
sent hour. i hin this period also the School of Alexandra 
was founded, Euclid wrote bus ‘‘ Elements,” and he and others 
made some advance in optics. Archimedes had propounded the 
theory of the lever and the principles of hydiostaucs. Pytha- 
goras had made his experiments on the harmonic int while 
astronomy was immensely emiched by the discovenes of Hippar- 
chus who was followed by the historically more celebrated 
Ptolemy. Anatomy had been made the basis of scientific medi- 
cine; and it is said by Draper 7; tbet vivisection then began, 
In fact, the science of ancient Greece had already cleared the 
world of the fantastic images of divinities ope capriciously 
through phenomena, It had shaken itself free irom that 
fruitless scrutiny ‘‘ by the internal hght of the mind alone,” which 
had vainly sought to transcend experience and reach a knowledge 
of ultimate causes. Instead of accidental observation, it had 
introduced observation with a purpose ; instruments were em- 
ployed to aid the senses ; and scientific method was rendered in 


* BC 
t Monro's translation, In his cnticlm of this work (Covtsmspersry Re 
Teew, 1867) Dr Hayman does not appear to be aware of tho roally sound 


and subtle o on which tho reasoning of Lucretns, though orro- 
meumes res 


neout, 3 ts 
1 “ History of the Intellectual Des elopment of Europe,” p s95. 
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a great measure complete by the union of induction and experi- 
meat. 

What, then, stopped its victorisus advance? Why was the 
scientific intellect compelled, like an exhausted soil, to lie fallow 
for nearly two millenaiums before it cou'd regather the elements 
necessary to its ferulity strengtn ? Bacon ha» already let us 
know one cause ; Whewell ascribes thus stationary penod to four 
causes—obscurty of thought, servility, intolerance of disposition, 
enthusiasm of temper ; and he gives stnking examples of each.” 
Bat these chaactenstics mast have had therr causes, which layin 
the crcumstances of the uma Rome and the other cities of the 
empire had fallen into mo al putrefaction. Chrutiaury hai 
appeared, ode the gospel to the poor, and by moderation if 
not asceticism of life, pracucally protesung against the profligacy 
of the age. The suifenngs of tha early Christians and the extra- 
ordinary exaliation of mind which enabled them to tnumph over 
the diabolical tortures to which they were subjected, t must have 
left traces not ea-ily effaced. They scorned the earth, ın view 
of that *'buiding of God, that house not made with hands, 
eternal la the heavens” The Scnptures which ministered to 
ther spirimal needs were also the measure of their science. 
When, for example, the celebrated question of antipodes came 
to be discussed, the Bible was with many the ulumate court of 
appeal Augusune, who flounshed A.D. 400, would not deny 
the rotundity of the earth, but he would deny the posnble exist- 
ence of inhabitants at the other siie, '*because no such race 1s 
recorded in Scripmre among the descendants of Adam." Arch- 
bishop Boniface was shocked at the assampnon of a ** world of 
human out of the reach of the means of salvaton " Thus 
reined in, sclence was not hkely to make much progress. Later 
on, the political and theological strife between the Church and 
civil goveraments, so puwertully depicted by Draper, must have 
done much to stifle mrestigation. T 

Whewell makes many wise and brave remarks the 
spint of the Middle Ages. It was a menial spirit. The seekers 
after natural knowledge had forsaken that fountem of living 
waters, the diiect appeal to nature by observation gud expen- 
ment, and had givea themselves up to the remanipulation of the 
notions of their predecessors. It was a time when thought had 
become abject, and when the acceptance of mere authonty led, 
as it always does in science, to intellectus] death. Natural 
events, instead of being traced to physcal, were referred to 
moral causes, while an exercise of the phantasy, almost as 
degrading as the spirimalsm of the present day, took the place 
of scientific speculation, Then came the mysucism of the Middle 
Ages, michemy, the Neo-platonic philosophy, with ns 
Vislonary ogh subhme attractions, which ceu;ed men to look 
with shame upon thelr own bodies as hindrances to the absorption 
of the creature in the blesaedness of the Creator, Finally came 
the scholastic philosophy, a fuslan, according to Lange, of the 
least mature notions of Aristotle with the TE the wet 
Intellectual immobility was the result. As a traveller without a 
compass in a fog may wander long, he 1s malang way, 
and finds Himself, afer hours of toil, at starting-point, so the 
schoolmen, having tied ond untled the same knots, and formed 
and dissipated the same clouds, found themselves at the end of 
centuries in their old position 

With regard to the influence wielded by Aristotle in the 
Middle Ages, and which, though to a less extent he soll wields, 
I would ask ission to make one remark. When the human 
mind has achieved greatness and given ev.dence of extraordi- 
nary power in any dumaun, there is a tendency to credit it with 
suniler power in all o her domains. Thus theologians have 
found comfort and assurance in the thought that Newton dealt 
with the question of revelation, forgettul of the fact that the 
very devotion of his powers, all the best years of his 
life, to a totally different class of ideas, not to speak of any 
natural s tended to render him less instead of 
more competent to deal with theological and bistonc questions. 

^, starting from his established greatness as a poct, and 
indeed trom his positve discoveries in natural history, produced 
& profound impression among the pamters of Germany when he 
published his '* Farbenlehre,” in which ha endeavoured to over- 
throw Newton’s theory of colours, This theory he deemed so 
obviously absurd, that he considered its anther a charlatan, and 
attacked hmm with a corresponding vehemence of ] € In 
the domain of natural history Goethe had made y consider- 
able discoveries ; and we have high authority for assuming that 


. 
*“Hi of the Inductive Sconces,” vel L 
t with terriblo rindners m Rénan’s “ Antichrist.” 
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had he devoted himself wholly to that side of science, he might 
have reached in it an eminence comparable with that which 

attumed as a poet. In sharpness of observation, in the detec- 
tion of analogies, however apparently remote, in the clezzfica- 
tion and organisation of facts according to the analogies discerned, 
Goethe powers, These elements of 
scientific mquiry fall in with the disctplige of the But, on 
the other hand, a mind thus ri endowed in direction of 
natural history, may be almost of endowment as regards 
the more strictly called physical and mechanical sciences. 
Goethe was in this condition. He could not formulate distinct 
mechanical conceptions ; he could not see the force of mechani- 
cal reasoning; and in regions where such reigns 
mous he became a mere iei; fatwu: to those who followed 


itted myself to Aristotle with 
Goethe, to credit Stagirite with an ost superhuman 
power of amassing and systematising facts, but to consider him 
y defective on that side of the mind tn respect to which 
incompleteness has been justly ascribed to Goethe. Whewell 
refers the errors of Ansto'le, not to a neglect of facts, but to “a 
lect of the idea appropriate to the facts ; the ides of mecbani- 
cause, which is force, and the substitution of vague or inap- 
plicable notions, involving only relations of space or emotions of 
wonder.” This is doubtless true; but the word ‘‘ neglect” 
implies mere intellectual misdirection, whereas in Aristotle, as in 
Goethe, st was not, I beleve, misdirection, but sheer natural 
incapacity which lay at the root of his mistakes. As a physicist, 
Aristotle layed what we should consider some of the worst 
attributes a modern physical investigator—indistinctness of 
ideas, confusion of mind, and a confident use of language, which 
led to the delusive notion that he had really mastered his sub- 
i while he as yet had failed to even the elements of 
He put words in the place of things, subject in the place of 
object. He preached induction without practising it, inverting 
the true order of mquiry by passing from the general to the par- 
ticular, instead of from the to the general. He made 
of the universe a closed sphere, in the centre of which he fixed 
the earth, pro from principles, to his own satisfac- 
tion and that of the world for near 2,000 years, thet no other 
univase wes posuble. His notjons of motion were entirely 
unphysical It was natural or unnatural, better or worse, calm 
or violent—no real mechanical conception regarding it lying at 
the bottom of his mind. He affirmed that a vacuum could not 
exist, and proved that if it did exist motion in it would be im- 
possible. e determined à rrori how many species of animals 
must exist, and showed on general principles why animals must 
have such and such When an eminent contempora: 
philosopher, who is removed from errors of this kind, 
remembers these abuses of the à rior; method, he will be able 
to make allowance for the jealousy of physicists as to the accept- 
ance of so-called à rior: truths. Anstotle’s errofs of deul 
were grave and numerous, He affirmed that only in man we 
had the beating of the heart, that the left side of the body was 
colder than the right, that men have more teeth than women, 
and that there ıs an empty space, not at the front, but at the 
back of every man’s head, 

There is one essential in physical conceptions which 
was entirely wanting m those of Aristotle and his followers. I 
wish it could be expressed by a word untainted by its associa- 
tions ; it signifies a capability of being placed as a coherent 
picture before the mmd. The Germans express the act of pic- 
turing by the word vorsralen, and the picture they call a vorste- 
Jung, We have no word in English which comes nearer to our 
requirements than swaginaton, and, taken with its proper limi- 
tatons, the word sosmes yEy well; but, as just iotimated, it is 
tainted by its associations, and therefore objectionable to some 
munds. Compare, with reference to this capacity of mental pre- 
sentation, the case of the Aristotelian, who refers the ascent of 
water in a pump to Nature's abhorrence of a vacuum, with that of 
Pascal when he proposed to solve the question of atmospheric 
pressure by the ascent of the Puy de Dome. In the one case 
the terms of the explanation refuse to fall into place as a physical 
image; in the other the image is distinct, the and mse of the 
barometer being clearly figured as the balancing of two varying 
and opposing presvares, . . 

During the drought of the Middle in Christendom, the 
Arabian intellect, as forcibly shown Draper, was active. 
With the intrusion of the Moors into Spem, cleanliness, order, 
learning, and refinement took the place of thelr opposites, 


I have sometunes 


When smitten with the disease, the Christian peasant resorted 
to & shrine; the Moonsh one to an instructed nes The 
Arabs encouraged translations from the Greek p osophers, but 
not from the Greek poets. They turned in disgust “from the. 
lewdness of our classical mythology, and denounced as an un- 
perdonable blasphemy connection between the impure 
Olympian Jove and the Most High God.” Draper traces still 
further than Whewell the Arab elements in our sclentific terms, 
and points out that the under garment of ladies retains to this 
hour its Arab name. He grves examples of what Arabian men 
of science accomplished, dwelling particularly on who 
was the first to correct the Platonic notion that rays of light are 
emitted by the eye. He discovered atmospheric refraction, and 

ints out that we see the sun and moon after they have set, 

e lains the enlargement of the sun and moon, and the 
oteta of the vertical diameters of both these bodies, when 
near the horizon. He is aware thet the atmosphere decreases in 
density with increase of height, and actonlly Exes ita height at 
58j miles, In the Book of the Balance om, he sets forth 
the connection between the weight of the atmosphere and its 
increasing density. He shows thatea body will i i different] 
in & rare and dense atmosphere: he considers force 
which plunged bodies rise through heavier media, He under- 
stands the doctrme *of the centre of gravity, and applies 
it to the investigation of balances and steelyards He re- 

ises gravity as a force, though he falls into the error of 
mig ir dimmrsh at the distance, and of making it purely 
terrestnaL He knows the relation betwem the velocities, 
spaces, and times of falling bodies, and has distinct ideas of 
capillary attraction. He improves the hydrometer. The deter- 
mmation of the densities of the bodies as grven by Alhazen 
approach very closely to our own. ‘“‘I join,” says Draper, in the 
pious prayer of Alhazen, ''thet in the day of judgment the 
All-M will take pity on the soul of Abnr-Rathfin, because 
he was the first of the race of men to construct a table of specific 
gravities" If all this be historic truth (and I have entire con- 
fidence in Dr. Draper), well may he ‘‘deplore the systematic 
manner in which the literature of Europe has contrived to 
ont of sght our scientific obligations to the Mahommedans.” 

Towards the close of the stationary period a word-weariness, 
if I may so express it, took more and more ion of men’s 
minds, Christendom had become sick of the school philo:ophy 
and its verbal wastes, which led to no issue, but left the inteliect 
in everlasting hare. Here and there was heard the voice of one 
impatiently in the wildernem, ‘‘Not unto Anstotle, not 
unto subtle h; eses, not unto Bible, or blind tradi- 
tion, must we turn for a knowledge of the universe, but to the 
direct mvestgation of nature by obeervation and experiment.” 
In 1543 the epoch-making work of Copernicus on the paths ot 
the heavenly bodies a The total crash of Amstotle’s 
closed universe with the earth as its centre followed ns a 
consequence; ‘‘and the ceanh moves” became a kind of 
watchword among intellectual freemen, Copernicus was the 
Canon of the Church of Frauenberg, in the dlocese of 
Ermeland. For three-end-thirty years he bad withdrawn 
himself from the woild and devoted himself to the consoli- 
dation of his great scheme of the solar system. Ife made its 
blocks eternal; and even to those who feared it and dewired its 
overthrow it was so obviously strong that they refrained from 
meddling with it In the last year of the life of Copernicus his 
byl i ba : it ia sid iha! e old man received a copy of it 
a few days before his death, and then departed ın peace. 

The Italian philosopher Giordano Bruno was one of tbe 
earliest converts to the new astronomy. Takiog Lucretius as 
his exemplar, he revived the notion of the infinity of worlds; 
and combining with it the doctrine of Copernicus, reached the 
sublime generalisation that the rtars are fixed suns, scattered 
numberless space and accompanied by satellites, which 
bear the same relation to them as the earth does to our sun, or 
our moon to qut earth. This was an expansion of scendent 
import; but Bruno came closer then this to our present line of 
thought. Struck with the problem of the generation and main- 
tenance of organi and duly pondering it, he came to the con- 
clusion that nature in her productions does not imitate the technic 
of man. Her process is one of unravelling and unfolding. The 
infmity of forms under which matter appears were not imposed 
upon it by an external artificer ; its own intrinsic force and 
virtue it brings these forms forth. ter ıs not the mere naked, 
empty capacity which philosopbers have pictured her to be, but. 

* “Totellectnal Development of Europe," p 3399 
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* the universal mother, who brings fo.th all things as the fruit of 


- 


her own womb. 

This outspoken man was originally a Dominican monk. He 
' was accused of heresy and had to fly, seeking refuge in Geneva, 
Paris, England, and Germany. In 1592 he fell into the hands 
of the Inquisition at Venice. He was imprisoned for many 
years, tried, degraded, excommunicated, and handed over to the 
civil power, with the request that he should be treated gently 
and “ without the shedding of blood.” This meant that he was 
to'be umit and burnt éccsbngiy be yee, on Feb. 16, t660; 
To escape asimilar fate, Galileo, -three years afterwards, 
abjured apon his Knees and with, his hand on the holy gospela 
the heliocentric doctrine. After Galileo came Kepler, who 
from his German home defied the power beyond the Alps. He 
traced out from pre-existing observations the laws of 
motion. The problem was thus prepared for Newton, who 
those empi laws together by the principle of gravitation, 
doctrine of atoms had to all 


nei the 


immediately followed, 
seventeenth century, 


the Père Gas,endi. 

The analytic and synthetic tendencies of the human mind ex- 
- hibit themselves throughout history, great writers them- 
selves sometimes on the one side, sometimes on the other. Men 
of lofty feelings, and minds open to the elevating impressions 
produced by natare as a whole, whose satisfaction, therefore, is 


standing. “Some form of pentheism 
one, while a detached Creator, working more 
manner of men, was often assumed by the other.* Gassendi is 
hardly to be ranked with either, Having dre bordes 


applies the known laws of mechanics to the 

deduces all vital phenomena. God who created A 
dink, a definite number 

Then began 


es, 


i without the censure of the Church or the 
world, contrives to Mr. Darwin. The sime cast of 
mind which caused him to the Creator from his untverse 


>. > led: also to detach the soul from the body, though to the 


r 


-he ascnbes an influence so large as to render the soul 
_almost unnecessary. The aberrations of reason were in his view 
an affair of the material bram. Mental disease is brain-disense ; 
- Lut then the immortal reason sits apart, and cannot be touched 
by the disease. The errors of madness are errors of the instru- 
ment, not of the performer. 

.. It may be more than a mero result of education, connecting 
itself pro with the deeper mental structure of the two men, 
that the idea of Gassendi, enunciated, i» substantially the 
same as that Prof. Clerk Maxwell at the close of 
the by him at Bradford lait year. 


basis of an induction which enables 
heights considered inaccessible by Kant, and to take the logical 
miep bom the aloma to ak aia 

atomic doctrine, in whole or in part, was entermined by 

Bacon, Descmtes, Hobbes, Locke, Newton, Boyle, and. their 

+ a model of the uüiverso was the clock. with an outside 
: pores cath oa ee an 
fo «t Hent’ Wek im Innem 
rept gap a a a parT 


2d 
Thé tame repugnance to the clockmaker conception is manifest in Carlyle. 


successors, until the chemical law of multiple enabled 


Dalton to confer it an entirely new In our 
day there arc acccsdona fr tha theory, pat te atm stands firm. 
Only a year or two ago Sir Willam Thomson, with 

teristic penetratian, songht to determine the sizes of the a 


trate the present hcld of the doctrine upon the foremost scientific 
minds. these atoms, self-m: and self-posited, can and 
cannot accomplis ti relation to liie, 1s at tho moment the 
subject of profound scientific thought. I doubt the legittmacy of 
Maxwell’s ; bat it is impossible not to feel the ethic glow 
with which his lecture concludes There is, moreover, a Lace- 


tian grandeur in his description of the stedíastnesa of the atoms :— 
'* Natural causes, as we know, are at work, which tend to 
modify, if they do not at length destroy, all the énts 
and dimensions of the earth and the whole solar system. But 
though in the course of ages catastrophes have occurred and may 


out of which thess systems are built, the foundation, stones of the 
material universe, remain unbroken and unworn." g 

Ninety years schsequent to Gassend: the dochiine o#bodily in- 
struments, as it may be called, assumed immense im i 
the hands of Bishop Butler, who, in his famous .‘ ogy of 
Religion," d from his own of view, and with con- 
summate sagacity, a mumilar idea. bishop still influences 
superior minds ; and it will repay us to dwell for 2 moment on 
his views. He draws the t distinction between our real 
selves and our bocily instruments, He does not, as far as I remem- 
ber, use the word soul, possibly because the term was so hack- 
neyed in his day, us it had been for many generations previously. 
“ »« ? or perciplent 
„Same senso as 

the fact that 


i 
i 
1 
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ploy the term soul. He dwells u 
removed and moral diseases 
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ness, then, a necessary element of ihe true self ? If so, what do 
you say to the case of the whole body beng deprived of con- 
scloumess? If not, then on what grounds do you deny any 
portion of the tme self to the severed Jimb? ft seems very 
singular thet from the beginning to the end of your admirable 
book (and no one admires its sober shength more than [ do), 
ou never once mention the brain or nervous sytem. You 
berin at one end of tbe body, and shot that its parta may be 
removed without picjudice to the perceiving power. What if 
ou begin at the other end, and remove, insterd of the leg, the 
bains The body, as before, is divided into two part» ; but 
both are now in the same predicament, and neither can be ap- 
pealed to to prove that the other is foreign matter. Or, instead 
of going so far as to remove the brein itself, let a certain portion 
of its bony covering be remove.!, and let a rhythmic senes of 
piessure and relaxations of pressure be applied to the soft sab- 
stance. At every pressure ‘the faculties of perception and of 
Action’ vanish ; at every relaxaton of preseure they are restored. 
Where, dunng the intervals of pressure, 1s the perceiving power? 
I once hid th: discharge of a Leyden battery passed unexpectedly 
through me: I felt no.bing, but was simply blotted out of 
consciou» existence for a sensible interval. here was my true 
self during that interval? Alen who have recovered from 
hghtning-ftruke have been much longer in the same state ; and 
indeed in cases of ordinary concussion of the brain, days may 
elapse dwing which no experience is registered in consciousness 
Where 15 the mon bimscif during the period of insensibihty ? 
You may say that I beg the question when I assume the man to 
have been unconscious, that he was :eally conscious all the tme, 
and has simply forgotten what had oa wired to hım. In reply 
to thu, I can only say that no one need shiink from the worst 
toitures that supersiiem ever inventei if only so felt and so 
remembered. 1 do not think your theory of instruments at 
ali to the bottom of the matter. A telegiaph operator Dus fi 
insuuments, by means of which he converees with the world ; 
our bodies possess a nervous system, which plays a mailar part 
between the perceiving powers end erteinal things. Cut the 
wues of the operator, break hus battery, demagneuse his needle : 
by this mean, you cera nly sever his connection with the 
world ; but inasmuch a» these are real instruments, therr de- 
struction does not tuuch the man who uses them. The operator 
survives, and Ae knows that he su wives, What i» it, I would 
ask, in the human system that answers to this conscius survival 
of the operator when ‘the butery of the brain i& so disturbed 
as to produce insensibility, or when it 15 destoyed altogether ? 

" Another consideration, which you may conmder slight, 
para upon me with some force, he biain may change fiom 

ealth to disease, and through such a change the most exemplary 
man may be conveited into a de^guchee ora murderer. My 
very noble and approved good master had, as you know, threat- 
enings of lewdness introduced into his brain hy his jealous wi:e's 
philter ; and sooner than permit himself to ran eveu the nsk of 
yielding to these base piompungs he slew himself. How could 
the hand of Lucreuns have n thus turned against himself if 
the real Lucretius remained as before? Can the brain or can it 
not act 10 this distempered way without the intervention of the 
immortal reason? Ir it can, then it 18 a prime mover which 
requires only healthy regulation to render it reasonably self- 
acting, and theie 15 no apparent need of your iamuital reason at 
all If i connot, then the immortal reason, by ite mischievous 
activity in operating upon a broken instrument, must have the 
credit of committing every imaginable extravasance and crime I 
think, if y u will allow me to say so, that the gravest conw- 
quences are likely to flow from your estimate of the body. ‘To 
regard the brun as you would a staff or an eyeylexs—to shut 
your eyes to all its mystery, to the perfect correlation that 
1e1gns between its condiion and our consciousness, to the fact 
that a slignt excess or defect of blood m it produces that very 
swoon to which you refer, and that in relation to it our meat and 
drink and air and exe'cue have a perfectly transcenoental value 
and significance—to forget all this, « oes, T think, open a way lo 
innumerable errors in our habits ot life, and may possibly in 
some cases initiate aud foster that very disease, and consequent 
mental ruo, which a wiser apprecia'jon of this mysterious organ 
would have avowed.” 

I can imagine the bishop thoughtful after hearing this ent, 
He was not the mên to alow anger to mingle with the con- 
sideiatonof a point of th s kind, After due consideration, and 
having strengthened himselt by that honest contemplahon of the 
facts which was habitual with him, and which includes the demreto 
give even adveise facts their due weight, I can suppose the bishop 


to thus:—'' You will remember that in the ‘ Analozy 
of Rehgion,' of which you have so kindly spoken, I did rot 
profess to prove snyrlüng absolutely, and that I over and over 
again acknowled and masted on the smallness of our kno v- 
ledge, or rather the depth of our ignorance, as regards the whcle 
system of the unrverse. My object was to show my deutical 
friends who set forth so eloquently the beauty and beneficence of 
Nature and the Ruler thereof, while they had nothing but scorn 
for the so-called absurdities of the Chnstan scheme, that they 
were in no better condition than we were, and that for every 
difficulty they found upon our side, quite as great a difficu.ty 
was to be found on theirs, I will now with your permision 
adopt a mmuilar hne of argument. Youarea Lucretian, acd 
from the combination and seperation of atoms deduce all t- 
reatnal things, includmg organic Jorms and their phenome: a 
Let me tell you in the first mstance how far I am prepared to go 
with you admit that you can build crystalline forms ont of 
this play of molcular force; that the diamond, amethyst, and 
snow-sar are truly wonderful structures which are thus produced. 
I will go further and acknowledge that even a tree or florer 
might m this way be organised. Nay, if you can show mean 
animal without sensation, I will concede to you that it also might 
be put together by the suitable play of molecular force. 

“Thus far our way,u clear, but now comes my difficul.y. 
Your atoms are individually without sen-ation, much more cre 
they without intelligence. May I ask you, then, to try ycur 
hend upon thi, problem Take your dead hydrogenstoms, ycur 
dead oxygen atoms, your dead carbon potyl jour dead nitrogen 
atoms, your dead phosphorus atoms, and the other atoms, 
dead as grams of shot, of whicn the bramm is formed. Imagne 
them separate and sensauonless; observe them running 10- 
gether and forming all umagunable combinations This, as a 
purely mechanical process, 1s seeadve by the mind. But cin you 
see, or dream, or in any way imagine? how out of thar mecka- 
nical act, and from these individually dead atoms, sensau n, 
thought, and emotion are to arse? You speak of the difficuty 
of mental presentation in my case ; is it less in yours? I am rot 
all bereft of this Vorstelinngs-kraft of which you speak, Icn 
follow a particle of musk unn! it reaches the ollactory nerve, I 
can follow the waves of sound until their tremors reach the wa'er 
of the Japynnth, and set the otoliths end Cort’s hbres in 
motion ; 1 can also visuause the waves of ether as they cross the 
eye and hit the retma. Nav, more, Iam able to follow up to the 
central organ the motion thus imparted at the penphesy, aad 
to see in idea the very molecules of the brain tarown into tiemors. 
My insight is not baffled by these physial processes Wrat 
batles me, what I find unimaginable, transcending every facu ty 
I possess—trans.enamg, I huwbly submit, every faculty jou 
Possess—is the notion thet out of those physical tremor» you 
can extract things so utterly i.c mgruous with them as sensaticn, 
thought, and emotion. You may say, or think, that thu ume 
of consciousness from the clash of atoms 15 not mo e incongiucus . 
than the Hasa of Lght fiom the unioa of uxygen and hyurogcn. 
But I beg to say that it 1s, For such inconyruiy as the flash 
pos-esses u that which I now force upon your aitention. T e 
flash uw an afur of consciousness, the objective counterpart uf 
which isa vibration, It is a flash only by our ioterpretaticn 
You are the cause of the app.rent incongruity ; and jou are tie’ 
thing that puzzles me. I need not remind you that the great 
Lriboitz felt the difficulty which I feel, and ihat to get rid of 
this monstrous dedu-uon of life from death he displaced ycur 
ators by h» munad, which «ere mure or less periect muicm 
of the universe, and out of the summation and integiauon of 
which he supposed all the phenomena of life—sentient, intel- 
le.tual, and e.notiunal—to arise, 

“Your difficulty, then, as I see you are ready to admit, 1s qu.te 
as great as mine You cannot aatn1y the human understand iz 
10 us demand for logical continuity between molecular procemes 
and the phenomena of consciousness. — Chis is a rock on whuh 
materialism must inevitably split whenever it pre.ends to bea 
complete poe, of hfe. What is the moral, my Bucreuan ? 
You and 1 are not likely to indulge m ili-temper in ile discus:0n 
of these great topics, where we see so much room jor honet 
differences of opinion. But there are people of less wit, or mcie 
bigotry (I say it with humility) on both sides who are ever realy 
to mingle anger and vituperation with sach discussions. There 
are, for example, writers of note and influence at the present day 
who are not ashamed to assume the ‘deep personal uin! of a 
great logician to be the cause of his uabelie! in a theologic dogma 
And there are others who hold that we, who chensh our nolle 
Bible, wrought as it has been into the constitution of our fore- 
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fathers, and by inheritance into us, must necessarily be hypo- 
eritical and insincere. Let us disavow and discountenance such 


leani 


upon the soul ut the time of Bishop Butler the question 
was not only agitated but extended. It was seen by the clear- 
witted men who entered this arena that many their best 


- arguments applied equally to brutes and men. The bishop’s 
arguments were of this character. He saw 1r, admitted ft, ac- 
cepted the corsequences, and boldly embraced the whole animal 
world in his scheme of immortality 
' Bishop Butler accepted with unwavering trust the chronology 
of the Old Testament, describing it as ‘‘ confirmed by the nataral 
and civil history of the world, collected from commun historians, 
from the stae of the eg:th, and fron the late inventions of arts 
and sciences.” These words mark : they must seem 
somewhat hoary t, the biehop’s successors of to-day.* It ts 
hardly necessary to inform yuu that sinceehis time the donam of 
the natural has been immensely extended—the whole science 
- of geology, with its astounding revelations the life of 
the ancient earth, having been created. The nyidity of old cor- 


` aly tolerant of the idea that not for six thousand, nor for sixty 
thousand, nor for six thousand thousand, but for sons euibrcing 
untold millions of years, thls earth has b.en the theatre of life 
and death. The riddle of the rocks has been read by the geolo- 
gust and paleontologist, from sub-.ambrian deptks to the deposits 
thickening over the sea-bottoms of to-day. And upon the leaves 

_of that stone book are, as you know, stamped tne characters, 
planer and mirer than those formed by the ink of history, which 

the mind back into ab of past ume compared with 
which the periods which ed Buhop Butler cease to have a 

e. Everybody now knows this; all men admit it ; 
sill, when they were Brst broached these verities of science found 
loud-tongued denunciators, who imed not only their bese- 
lessness considered scientifically, but thelr ummorulity considered 
as questions of e hics and religion: the Book of Genesis had 
stated the question in a different fashion; ard science must 
nécesa ily go to preces when it clashed with this authonty. 

„as the seed of the thistle produces a chiatle, and nothing elie, so 
these objectors scatter their germs abroe, and uce their 
kind, rea iy to play again the part of their intellect progenitors, 
to show the same ence, the sume ignorance, to achleve for 
a time the same success, and finally to suffer the sume mexorable 
defeat. Sure the tme must come-st last when human nature in 
its entirety, whose legitimate demands it is admit-ed science alone 
- cannot satisfy, will intetpreters and expositors of a different 
stamp from those rash and ill-informed persons who have been 

hitherto so ready to hurl themselves agains every new scientific 
revelation, leti should endanger what they are pleased to con- 

sider theirs. 

The lode of discovery once struck, those petrified forms in 
which life was at one time active, mcreased to multitudes and 
demanded classificanon, The general fact soon became evident 
that none but the mmplest forms of life lie lowest down, that as 
we climb higher and higher among the superunposed strata "more 
penect forms appear. The change, however, from form to form 

was not con: muous—but by s some small, some “A 
section,” says Mr. Huxley, “a bundred feet th ck exhibit at 
different heights a dozen species of ammonite, none of which 
passes beyond its part cular zone of limestone, or clay, anto the 
zone below it, or into that above it." In the presence of such 
facts it was not posible to avoid the ques ion, Have- these 
forms, showing, though m broken stages aad with many iregu- 

uomustakahle general advance, been subjected to no 
continuous law of growth or variation? Had our education been 
purely scientific, or had it been suficlently detached from influ- 
ences which, however ennobling in another domain, have always 
proved hindrances and delusions when introduced es factors into 
the domain of prem the scientfic mind never could have 
swerved from the sear 


* Only to some, far there aro dignitarina who even now speak of tho 
earth. crust as so much building matenal prepared for man at the 
Creation. y tas umo that this Joose language sbocld cosse, 





for & law of growth, or allowed itself to: 


accept the anthropomorphism which ded each successive 
stratum as a kind of mechanics bench for the manufacture of 
new species out of all relation to the ok. 

Biassed, howerer, by their previons education, the great majo- 
rity of naturalists invoked a special creative act to account for 
the appearance of each new group of organism. Doubtless 
there were numbers who were c ear- h to see that 
it was an 


on 
the public mind -h-ough the vigorous exposition of his views by 


of natural selection; and this ıs the on that 
been indicated.” The tho and skill with whch Wells 
his work, and the ob independence of his character, 


rendered him loug 
liveliest pleasare to 


a favourite with me; and it gave me the 
ht a this additional testimony to his 


penetration, Prof. Grant, Mr. Patr.ck Matthew, Von Buch, the 
author of the *' Vestges,” D'Halloy, and others, * by the enum- 
ciation of views more or less clear and correct, showed that 


the question had been prior to the year 1858, 
when Mr. Darwin and Mr. Wal mmultaneously but inde- 
tly placed thelr cl sely concurrent views upon the subject 
RT Pie 8 the publicatio 
papers wero fo lo 1859 e n of the 
e EN ey cece” All reat Chiapas m 
slowly to the birh. Copernicus, as I informed you, pondered 
bis great work for thirty-three years. Newton for nearly twenty 
years kept the idea of Grivitation before lus mind ; for twenty 
pussbohedwetun cru discus cf Raps 
would have continued to make ıt the object of his private 
thought had he not found that Leibnitz was upon his track. 
Darwin for two-and-twenty years pondered the problem of the 
of species, and doubtless he would have continued to do 
so he not found Wallace upon his track.+ A concentratel 
bat fall and powerful epitome of his labours-was the consequence, 
The book was bv no means an easy one; and probably not one 
in every score of those who then attacked it had read its 
thro Or were competent to grasp their significance if they 
had. Ido not say this merely to discredit them ; for there were 
in those days sone really eminent scientific men, entirely raised 
above the heat o? popular prejudice, wildng to accept any con- 
clusion that sdence had to offer, provided it was duly backed by 


"fact and argument, and who entirely mistook Mr. Darwin's views. 


In fact the work needed an expounder ; and it found one in Mr. 
Huxley. I know nothing more admirable in the way of sclen- 
tific exposiuon than those early articles of his on the origin of 
species He swept the curve of discussion through the 
significant points of the subject, ennched his exposition 
profound original remarks and reflections, often summmg up in 
2 e pithy sentence ansargument which a less compact mind ` 

have over But there is one impression 
made by the book itself no exposition of it, however lumi- 
nous, can convey ; and that is the mpresmon of the vast amount 
of labour, both of observation and of thought, implied in its 
production. Let ts at its principles, 

It ıs conceded on all hands that what are called varieties are 
continually produced, The rule is probably without exception, 
No chick and no child is in all respects and partionlars the ooun- 
terpart of its brother or sister ; and in such differences we have 
* variety" incipisnt. -No naturalist could tell how far this vari- 


* In 1855 Mr. Herbert Spencer (“‘ od ," snd edit. 
vol 1 p. 453) expressed "^ tho balle( that under all fonts has ameti 
aro 


an unbroken cvoluton, and through the 
natural 


+ The behaviour of Mr. Wallace in relation to this subject hes been dg- 
nified in the highest dagroo. Je 
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ation could be carried, but thegieat mass of them held that 
never by any amount of mternal or external change, nor by the 
mixture of both, could the offspring of the same progenitor so 
far deviate from each other as to constitute different species, 
The function of the Sree mente philosopher is to combine the 
conditions of nature and to produce her results; and this was 
the method of Darwin.* He made himself acquainted with what 
could, without any manner of doubt, W done in the way of pro- 
ducing variation. He associated himself with pigeon-fanciers— 
bought, kept, and observed every breed that he could 


obtain. ough derived from a common stock, the diversities 
of these pigeons were such that “a score of them might be chosen 
which, 


shown to an ornithologist, and he were told that they 
were wild birds, would teas ba ranked by him as well-defined 
species.” The simple principle which guides the pigeon-fancier, 
as it does the cattle-breeder, is the selection of some vanety that 
strikes his fancy, and the propagation of this variety by mhen- 
tance. With his eye still upon the particular appearance which 
he wishes to exaggerate, he selects it as it reappears in successive 
broods, and thus adds increment to increment until an astonish- 
ing amount of divergence from the t is effected. Man 
in this case does not produce the dements of the variation. He 
simply apeerves them, and by selection adds them together until 
the required result bas been obtained. ‘No man,” says Mr. Dar- 
win, “ would ever try to make a fantail till be saw 2 pigeon with 
a tail developed in some slight degree in an unusual manner, or 
a pouter until he saw a pigeon with a crop of unusual sire.” 
Thus nature gives the hint, man acts upon it, and by the law of 
inhentance erates the deviation. 

Ha thus sausfied himself by indubitable facts that the 
organisation of an animal or of a plant (for precisely the same 
treatment applies to plants) is to some extent plastic, he passes 
from variation under domestication to variation under nature. 
Hube:to we have dealt with the adding together of small changes 

the conscious selection of man. Can Nature thus select? 

r. Darwin’s answer is, “ Assuredly she can” The number of 
living things produced is far ın excess of the number that can be 
suppottéd ; hence at some penod or other of their lives there 
must be a struggle for existence ; and what is the infallible result? 
If one organism were a perfect copy of the other in regard to 
atren ski, and agility, exteris conditions would decide. 
But is not the case. ere we have the fict of variety offer- 
ing itmelf to nature, as in the former instance it offered itself to 
man; and those varieties which are least competent to cope with 
surrounding conditions will 1nfslhbly give way to those that are 
competent To use a familiar proverb, the weakest comes to the 
wall But the triumphant fraction agam breeds to over-production, 
transmitnog the qualities which secured its maintenance, but trans- 
mitting them in different degrees. The snuggle for food aguin 
supervenes, and those to whom the favourable quality has been 
tranmnitted in excess will asuredly trrumph. te 15 easy to see 
that we have here the addiuon of increments favourable to the 
individual still more rigorously canied out than in the case of 
domestication; for not only are unfavourable specimens not 
selected by nature, but they are destroyed. This is wnat Mr. 
Darwin calls ‘‘ natural selection,” which “ acts by the prescrva- 
tion and accumulation of small inhented modifications, each pro- 
fiteble to the preserved being.” With this idea he later pene- 
trates and Jeavens the vast store of facts that he and others have 
collected. We cannot, without shutung our eyes through fear or 
prejudice, fail to see that Darwin 1s here d not with 
imaginary, but with true causes ; nor can wo fall to discern what 
vast modifications may be produced by natural selection in periods 
sufficiently long. Each individual increment may resemble what 
mathematicians call a ''differential" (a quantity indefinitely 
small) ; but definite and great changes may obviously be pro- 
duced by the mtegraton of these infinitesimal quantities through 
pracucally infinite ume. 

If Darwin, lke Bruno, reject» the notion of creative power 
acting after human fashion, if certainly 1s not because he ıs 
unacquamted with the numberless exquisite adaptations on which 
this notion of a su artificer is founded. Hu book is 
a repository of the most startling facts of this description. Take 
the marvellous observation which he cits from Dr. Crüger, 
where à bucket with an aperture, serving as a spout, is formed 
in an orch d. SA the flower: 1n eager search of material 
fur ther combs fhey push each other into the bucket, the 


* The first atep only towards experimental demonstration has been taken 
fexperupents pew begun might, a couple of centumes hence, furnlal data of 
blo value, ought to bo anpphed to the scienco of the future 


drenched ones escaping from their involuntary bath by the spout. 
Here they rub their backs against the visad stigma of the (lower 
and obtain glua ; then against the pollen-mase+, which me thus 
stuck to the back of the bee and carried away. ‘‘ When the 
bee, thus provided, files to another flower, or to the same flower 
a second tune, and is pushed by its comrades into the bucket, 
and then crawls out by the passage, the pollen-mass upon its 
back necessarily comes first into contact with the viscid stigma," 
which takes up the pollen ; and this is how that orchid w ferti- 
lied. Or take this other case of the Cafasetus. ‘Bees visit 
these flowers in order to gnaw the labellum ; on dolng ths they 
inevitably touch a long, tapering, sensitve projection. This, 
when touched, transmits a sensation or vibration to a certain 
membrane, which is mstantly ruptured, setting fiee a spring, by 
which the pollen-mass 1s shot forth lıke an arrow in the nght 
direction, and adheres by its viscid extremity to the back of the 
bee.” In this way the fertilising pollen is spread abroad. 

It is the mind thus stored with the choicest materials 
of the teleologist that rejects teleology, seeking to refer these 
wonders to natural causes, They illustrate, according to him, 
the method of nature, not the “technic” of a man-like 
artificer, The beauty of flowers is due to natural selection. 
Those that disti h themselves by vividly coatrasting colours 
from the aupoandiagaeen leaves are most readily seen, most 
frequently visited by insects most often fertuise!, and hence 
most favoured by natural selection, Coloured berries also readily 
attract the attention of birds and beasts, which feed upon them, 
spread their manured seeds abroad, thus giving tree» aud shrubs 
possessing such bernes a greater chance in the straggle for 
existence, 

With profourd analytic and synthetic skill, M’. Darwin inves- 
gates the cell-making instinct of the hive-bee. Hu method of 
d with it is representative. He falls back from the more 
pei to the less perfectly developed instinct— from the hive- 

to the hamble-bee, which uses its own cocoon as a comb, 
and to classes of bees of intermediate skill, endeavouring to show 
how the passage might be gradually made from the lowest to the 
highest. Ths sae of wax 13 the most important point in the 
economy of bees. Twelve to fifteen pounds of dry sugai are 
said to be needed for the secretion of a single pound of wax. 
The quantities of nectar necessary for the wax must therefore be 
vast; and every improvement of constructive instinct which 
results in the sa of wax 15 a direct profit to the insect's life. 
The time that would otherwise be devoted to the making of wax 
is now devoted to the gathering and storing of honey for winter 
food. He passes from the humble-bee with its rude cells, 
through the Melipona with its more artetic cells, to the hive-bes 
with its astonishing architecture. The bees place themselves at 
equal distances apart upon the wax, sweep and excavate equal 
spheres round the selected points. The spheres Intersect, and 
the planes of intersection me built up with thin lam nre. 
Hexagonal cells ere thus formed. This mod of treatlag such 
uesuons 1$, as I have said, representative He habitually reures 

m the more perfect and complex, to the less ect and 
xumple, end carries you with him through stages of ger/acdig, 
adds increment to increment of infinitesimal change, and in tais 
way gradually breaks down your reluctance to admit that the 
exquisite climax of the whole could be a result of natural 
selection. 

Mr. Darwin shirks no difficulty ; and, saturated as the subject 
was with his own thought, he must have known, better than his 
cthics, the weakness as well as the strengtn of his theory. This 
of course would be ot little avail were his object a temporary 
dialectic victory instead of the establuhment of a truth which 
he means to be everlasung. But he takes no peins to disguise 
the weakness he has discerned; nay, he takes every pains to 
bring it into the strongest hght Hts vast resources enable 
him to cope with objections started by himself and others, so as 
to leave the final impression upon the readers mind that if taey 
be not completely answered certainly are not fatal Their 
negative force being thus destroyed, you are free to Be influenced 
by the vast positive mass of evidence he is able to bring before 
you. This largeness of knowledge and readiness of resource 
render Mr. Darwm the most terrible of antagonis's, — Acco.n- 
plished naturalists have levelled heavy and sustamed cnticisms 
against him—not always with the view ot iarly weighing his 
theory, but with the express intention of exposing it» weak 
ponts only. This does not irntate him. He treats every ob- 
Jecton with a s;berness and thoroughness which even Bnhop 
Butler might be proud to imitate, surrounding each fact with its 
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. appropriate detail, pl 
giving it a signifoanoe w 
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itin its pioper relations, and usuall 
as long asit was kept clos. 
toappear. This is done without a trace of ill-temper. He 
moves ovei the subject with the pas-ionless strength of a glacier; 
and the grindmg of the rocks is not always without a counterpart 
jn the logical pulverisation of the objector. But though m 
handlmg thts mighty theme all passibn has been suled, there is 
an emotion of the intellect incident to the discernment of new 
truth which often colours and warms the pages of Mr. Darwin. 
His success has been great; and this implies not only the 
solidity of his work, but the preparedness of the public mind for 
such a revelation. On this head a remark of Agassiz impressed 
me more than anything else: Sprung from a race of thenlogiana, 
this celebrated man combated to the last the theory of na ural 
selection. One of the many times I had the pleasure of meeting 
hum in the United States was at Mr. Wintbrop’s beantifol resi- 
dence at Brooklme, near Boston Roving from luncheon, we all 
halted as if bya common mpulse in t of & window, and 
continued there a discussion which had been started at table. 
The maple wasan its autumn glory ; and the ex-yuistte beauty of 
the scene outmde seemed, m my case, to interpenetrate without 
disturbance the intellectual fction. Eerne-tly, almost sadly, 
z turned and said to the gentlemen stnnding round, ‘I 

` confess that J was not prepared to see this theory received. as it 
has been by the best intellects of our time." Its success is greater 
than I could have thought poss'ble.” - 

In our day great generalnatioos have been reached. The 

- theory of the origin oL pee is bat ove of them. Another, of 
still wider giasp and more redical significance, is the doctrine of 
the Conservation of Energy, the ulumate philosophical irsuos 
of which are as yet but dimly seen—that doctrine which “ bmds 
nature fast in fate” to an extent not hitherto recognised, exaciing 
from every antecedent its equivalent consequent, from every con- 
sequent its equivalent antecedent, and bnnging vital as well as 
physical phenome:& under the dommion of law of causal 
connection which, as far as the human understending has yet 
plerced, asserts itself everywhere in nature, Long in advance of 
all definite ment upon the subject, the constancy and in- 
destructbuity of matter had been affirmed ; and all subsequeot 
ence justified the affirmation. Later researches extended 
, the attribute of mdestractibility to force, Thuis idea, applied in 
the first instance to morganic rapidly embraced organic nature, 
The vegetable world, though drawing almost ali its nutiment 
from invisible «ources, was proved incompetent to generate anew 
eliher matter or force. Its matter r$ fur the most part trans 
mated air; its force transformed solar force, The animal world 
was proved to be equally uncreative, all its motive energies 
referred to the combustion of its food. The activity of 
anımal as a whole was proved to be the transferred activities of 
its molecules. The muscles weie shown to be stores of mecha- 
tical force, potential until unlocked by the nervcz, and then re- 
sulang m muscular contractions, The speed at which messages 
fly to and tro along the nerves was determined, and found to be, 
not,as had been previously supposed, equal to that of light or 
electricity, but less than the speed of a flying eagle. 

This was the work of the physicist : then came the conquests 
of thé comparativo anatomist and phymologut, reveal the 
structure of e animal, and the function of every organ in the 
whole biological series from the lowest roophyte up to man. 
The nervous system had been made the object of profound and 


continued study, the wonderful and, at bottom, enttrely mys- 
texious contro] power which it exercises over the whole 
ism, ph and mental, being recognised more and more. 
Thought could not be ke m a subject so profoundly 


back 

trve. Besides the phyneal life dealt with by Mr Darwin, 
there is a psychical life presenting similar gradations, and asking 
equally for a solution. How are the different grades and orders 
o! mind to be accounted for? What is the prnciple of growth 
of that mystenous power which on our planet culminates in 
Reason? These are questions which, hough not them- 
selves so fascıbly upon the attention of the general public, bad 
not only occupied many reflecting minds, but been formally 
broached by one of them before the * Ongin of Species” 


ith the ‘mass of materials furnished by the physicist and 
physiologist in his hands, Mr. Herbert Spencer, twenty years 
ago, sought to graft upon this bams a system of ology ; 
aud two years ago a socord and greatly amplified on of his 
work appeared Those who have ied themselves with the 
beautiful prp iris Plateau, will remember that when two 
spherules olive-oH suspended in a mixture of alcohol and 





water of the same dent dk the oll are brought together, they 
do, not immediately unite, Something like a pellicle appears to 
be formed around the drops, the rupture of which is immediately 
followed by the coalescence of the globu'e4 into one There 
are organisms whose viral actions aro almost as purely physical 
as that of these drops of ou They come into contact tuso 
themselves thus t er. From such organisms to others a 
shade higher, and from ghee to others a shado higter sull, and 
on through an ever-ascending series, Mr Spencer conducts his 
argument. There are two obvious factors to be here taken 
into account—the creature and the medium in which it lives, or, 
as it is often expressed, the orzanism end imenvironment Mr. 
Spencer's fundamental principle 1« that between these two fac: 
tors there is mcessent interaction. The organism is played upon 
by the environment, ani u modified to meet the requirements of, 
the environmen’. Life he defines to be a ‘‘ continuous adjustment 
of iote:nal relations to external relations.” 


In the lowe-t organums we have a kind of tactnal senss ' 


diffused over the entire body; then, through impre sions from 
witbout and their correspond ng adju-tment, s rions of 
the surface become more responsive to stimult o'hers, he 
senses are “nascent, the bass of all of them being that simple 
tactual sense which zhe sa,e-Democritus recognised 2, yeas 
ago as their common progenitor. The action of ligt, m the 
first instance, appears to be a mere distarbance of the chemical 
pss in the anumal organism, similar to that which occurs 

the leaves of plants. By degrces the action becomes locais d 
in a few pigrnent- ella, more seusitivo to light than the surround- 
ing tissue. The eys is here incipient, At first it is merely 
capable of zevealiag differences of jen and shade produced | y 
bodies close ut hard. Followed as the mtererption of the light 
1s in almost all cases by the contactof the closely adjacent opaque 
body, s ght ın this condiuon becumes a kind of *'antcipa ory 
touch." The adjustment continues; & slight bulging out of the 
epiderm s over the pigment-g:anules supervenes. A leas 15 io- 

pient, and, through the operanon ol infimte adjustments at 

h reaches the perfection that it displays in the hawk and the 
So of the other senses ; they are special differentiarions 
of a tissue which was onginally vaguely sensiuve all over. 

With the development of the senses the adjutm-nts between 
the organism and its environment gradually extend in sAace, a 
maltip on of expenences and a 
of conduct being the result The adjustments also extend in 
Aime. covering covtinually greater intervals. Along with this 
extension in space and time, the adjustments abo increase in 
areas and complexity, passing through the varions grades of 
brute life and prolonging them-elves into the domain of reason. 
Very stnlarg are Mr. Spencer's remarks regarding the inflnence 
af sense of touch upon the development of intelligence, 
This is, so to say, the mother-tongue of all the seuse-, into which 
they must be translated to be of service to the orgaanm. Hence 
im importarce. The parrot 13 the most intelligent of birds, aud 
its tactual power ws also greatest. From this sense it gets know- 
ledge unattainable by birds which cannot employ thei feet as 
handa The elephant is the most sagacious of quadrupeds—its 
tac.ual range and sul, and the consequent multplicauon of 
experiences, which it owes to its wonderfully ad.ptable trunk, 
being the bams of it» sagacity, Feline animus, for a similar 
cause, are more sagacious than hoofed animals —atonement being 
to some ext-nt made, in the case of tne horse, by the possesion 
of sensitive prehen-ie li In the Primates the evolution. of 
intellect and the evolution of tactual appendage» go hand in 
hand. ln th: most intelligent anthropoid apes, we ünd the 
lactual ran. e and delicacy greatly augmented, new avenues of 
knowledg- being thus opened to the anima. Man crowns the 


edifice here, not only 1n vinue of his own manipulatory power, ' 


moditücation ^ 


` 


bat through the enormous eatsnmon of his range of experien.e,~ . 


by the mvention of inscuments of precision, which serve as 
supplemental sen-2s snd supplemental limba Tne reciprocal 
acion of these u finely descmbed and illustrated. Vhat chas- 
teved intellectual emotion to which I have referred in conuecnoa 
with Mr, Darwin is, I sh ald say, not sb»eat in Mr. Spencer. 
His jltustranons posses at times exceeding vividness and force, 
and from his -tyle on such occasions it 14 to be inferred tbat the 
„ganglia of tbis aposrle of the understanding are sometimu: tho 
seat of a nasceat poetic thrill. š 

Iti fact of supreme importance that aftions, the perform- 
ance of which at first requires even painful effort and deliberation, 
may by habi: be rendered automaiic, Witness tho slow learning 
of its letters by a child, and the su ent facility of reading in 
a man when cech grcup of Jesters which forms a word is instantly 
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and without effort fused to a single perception. Instance the 
billeid-player, whose muccles oí hand and eye, when he 1eaches 
the ection of his art, are un i co-ordmated. Io- 
stance the musician, who by practice m enabled to fuse a multi- 
tude of arrangements, auditory, tactual, and muscular, into a 
process of automatic manipulation., Combining such facts with 
the docirine of hereditary transmissions we reach a theory of 
jnwinct. A chick, efter coming out of the egg, balances iuelf 
coirectly, runs about, picks up food, thus showing that it pos- 
sesses a power of directing its movements to definite ends. How 
did the chick learn this very complex co-ordination of eye, 
m and beak? It has not been individually taught ; its 
personal experience is mí; but xt has the benefit of ancestral 
expeience, In its inherited organisation are regi-tered all the 
powers which it displays at birth. So also aa regards the instinct 
of the hire-bes, alread, referred to. The distance at which the 
insects stand apart when they sweep their hemispheres and 
build their cells is ‘ ically remembered” Man also carries 
with him the physical texture of his ancestry, as well as the 
inhented intellect up withit. The defects of inteligenco 
dunng infancy and youth are probably less dus to s lack of 
individual experience than to the fact that in carly lfe the cerebral 
oiganisatiðn is still incomplete. The period nec for com- 
plenon varies with the raco and with the indrvidnal. a round 
shot outstrips a rifled one on quitting the muzz'e of the 

tbe lower race in childhood may outstrip the higher. But the 
higher eventually overtakes the lower, and surpasses it in range. 
As regads individuals, we do not always find the precocuy of 
yonth prolonged to mental power in matunty, while the dulness 
of boyhood is sometimes strikingly contrasted with the intellectual 
en of after years. Newton, when a boy, was weakly, and 
he showed no puncolar aptitude at school ; but in his eighteenth 
year he went to Cambridge, and soon afterwards astonished his 
ieacheis by his power of dealing with geome'ncal pro lems. 
Durmg his quiet youth his brain was slowly preparing itself to be 
the organ of those energies which he nee displayed. 

By myriad blows (to use a Lucretian p ) the image and 
superscription of the exte:nal world are stamped as states of 
consciousness upon the organism, the depth of the impression 
depending upon the number of the blows. When two or more 
phenomena occur in the environment iavanahly toe hen they 
are stam to the same depth or to the same , and are 
indusolubly connected. And here we come to the threshold of 
a great question. Seeing that he could in no way rid himself of 
the consciousness of space and tıme, Kant assumed them to be 
necessary “forms of thought,” the moulds and shapes mto 
which our intuitions are thrown, belonging to ourselves solely 
and without objective existence. With unexoected power and 
success Mr. Spencer brings the hereditary ce theory, as 
he holds it, to bear upon this question. — '' If there exist certain 
external relations which are experienced by all at all 
instants of their waking lives—relations which are absolutely 
constant and universal —there will be established answenn 
internal relations that are absolutely constant and unive 
Such relations we have in those of and tme, As the 
substratum of all other relations of the Non-Ego, they must be 
responded to by conceptions that are the züb.trata of all other 
relations in the Ego. — Beiny the constant and infinitely repeated 
elements of thought, they must become the antomatic elements 
of thought—the ents of thought which it is impossible to 
get rid of--the ‘forms of mtution.' ” 

t this application and extension of the 'ílaw of 
inseparable association,” Mr. S stands on totally dif- 
ferent ground frum Mr. John Stuait Mill, invokmg the regis- 
tered experiences of the race instead of the experiences of ihe 
individual His overthrow of Mr. Mill'u restricuon of expe- 
rience is, I think, complete. That restriction ignores the power 
of organising expencnce furuíhed at the outset to each mdi- 
vidual ; it ignores the different degrees of this power 
by different races and by different individuals of the same race. 
Were there not in the human brain & potency antecedent to all 
experience, a dog or cat ought to be as capable of education as a 
man. These predetermined internal relations are mdcpendent 
of the experiences of the individual. The human brain is the 
'' organised ed infinitely numerous experiences received 
durmg the evolution of life, or rather during the evolution of that 


senes of which the human ism has been 
reached, effects of the most uniform and uent of these 
experiences have been successively bequeathed, pri and 
interest, and have slowly moun'ed eo that intelligence 


which lies latent in the brain of the infant ns it happens 
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that the European inherits from twenty to thirty cubic Inches 
more of brain than the Papuan. Thus :t ha that faculties, 


as of music, which scarcely exist in some iníerlor races, become 

tal in superior ones. Thus it happens that out of savages 
unable to count up to the number of their fingers, and speaking 
a containing only nouns and verbs, arise at length ow 
Newtons and Shakespeares ” 

At the outset of this address it was stated that physical theories 
which he beyond experience are derived by a process of abstiac- 
tlon from experience. It 1s instructive to note from this point of 
view the successive introduction of rew conceptions, e idea 
of the attraction of gravitation was preceded by the observa- 
tion of the attraction of iron by a magnet, and of light bodies 
by rubbed amber. The polarity of magnetism and electncity 
appealed to the senses ; and thus became the substratum of the 
conception that atoms and molecules are endowed with definite, 
attractive, and repellent poles, by the play of which definite 
forms of crystalline architecture are produced, Thus molecular 
force becomes srmciural It required no great boldness of 
thought to extend iss play into ic nature, and to recognise 
in molecular force the agency by which both plants and animals 
are built up. In this way out of experience arse conceptions 
which are wholly ultcayexperiential. 

The orginalen of hfe is a pomt lightly touched upon, if at 
all, by Mr. Darwin and Mr. Spencer. i ually 
the number of progeni Mr. Darwin comes at length to one 
** primordial form ;" but he does not say, as far as T remember, 
how he suppo-es this form to have been introduced He quotes 
with istisfection the words of a celebrated author and divine who 
had ‘grdually learnt to see that it zs just as noblo a conception 
of the Deity to believe He created a few original forms, capable 
of self-development into other and needful forms, as to believe 
that He required a fresh act of creatfon to supply the voids 
caused by the action of His laws.” What Mr. Daren thinks of 
tbis view of the introduction of life I do not know. Whether he 
does or does not introduce his “ primordial form " by a creative 
act, I do not know. But tbe question will inevitably be asked, 
“ How came the form there?” With regard to the diminuuon 
of the namber of oir oras one does not see that much ad- 
vantage is gained by it. morphism, which ıt seemed 
the chert of Mis Darwin to set aside is as firmly with 
the creation of a few forms as with the creation of a multtude. 
Wo need clearness and thoroughness here. Two courses, and two 
only, are possible. Either let us o our doors freely to the 
coacepton of creative acts, or, abandonan them, let us radically 

e our potions of matter. If we look at matter as pictured 
by Democritus, and as defined for generations in our +ctentific 
text-book», the absolute impossibility of any form of hfe coming 
out of it would be sufficient to sender any other hypothesis pre- 
ferable ; but the definitions of matter given in our text-books 
were intended to cover its parely physical and mechanical pro- 
perties, And taught as we have been to regard these definitions 
as co nplete, wo naturally and rightly reject the monstrous notion 
that out of suck matter any form of life could possibly arse. But 
are the defininons complete? Every: hmg on the answei 
to be given to this question. Trace the line of hfe backwards, 


and see it ap more and moie to what we call the purely 
pon ition. We reach at length those organisms which | 
ve compa ed to drops of cil suspended in a mature of alcohol 


and water. Wereach the frotogenes of Haeckel, m which we have 
“a type distinguubable from a fragment of albumen on'y by its 
finely granular character.” Can we here? We break a 
magnet and ind two poles in each of it ents We con- 
tinue the of b , but howerer sma‘) the parts, each 
carries with it, though led, the pcr of the ios And 
when we can break no longer, we prolong the intellectual vision 
to the polar molecules. Are we uot urged to do something 
similar in the case of life? Is there not & temptation to close to 
some extent with Lacretius, when he affirms that “ Nature is seen 
to do all things spontaneously of herself without the méidling of 
the gods?” or with Bruno, when he declares that metter is not 
“that mere empty cagactty which philosophers have pictured ber 
to be, but the unive:sal mother who bnngs forth ali as the 
fruit of her own womb?” The questions here raised are inevi- 
table. They are approaching us with accelerated speed, and it 
is not & matter of indifference whether they are introduced with 
reverence or irreverence. Abandoning all the confes- 
sion that I feel bound to make before you w that I prolong the 
Tison backward aiios the ee eee ee 
dence, and discern in that matter, which we in our ignorance, 
and notwithstanding our professed reverence for us Creator, 


| which converts the Power whose garment is seen in the visible 


- , nomena of sensation and thought. We see with undoubting 
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have hitherto covered with brium, the promise and potency 
Gf every firmi and quale of Hie 
The “‘ materialism ” here enunciated may be different from 
what you suppose, and I therefore crave your gracious ce 
- totheend. “The question of an external world,” sa r. J. S. 
Mill, “is the great battle-ground of metaphysica.” ^ Mr. Mill 
himself reduces external phenomena to ‘‘ possibilities of sensa- 
tion.” Kant, as we have seen, made time and space *' forms” 
of our own intutions. Fichte, häving frst. by the beer 
logic of his understanding proved him*elf to be a mere link in 
that chain of eternal causation which holds so rigidly in nature, 
violently broke the chein by making nature, and all thet it in- 
herits, an apparition of his own mind. t And it is by no means 
any to con bat sieh notons. For when I say I see you, and 
that I bave not the least doubt abont it, the reply is, tiat what 
I am really conscious of is an effecton of my own retina. And 
if T urge that I can check my sight of you by touching yon, the 
retort would be that I am equally transgresamg the limits of fact ; 
for what I am really conscious of is, not that you are there, but 
that the neryes of my bana jaye md a change. Al we 
hear, and see, and touch, an laste ani imal. aie ve ould be 
urged, mere yanations of our own condition, beyond which, even 
to the extent of a hatr’s breadth, we cannpt go. That anything 
answering to our impressions exists outside of ourselves is not a 
‘act, but an inference, to which all validity would be denied by 
' an Idealist like Berkeley, or by a sceptic like Hume, Mr. Spencer 
-takes anuther line, With him, as with the uneducated man, 
there is no doubt or question as to the existence of an external 
world. But he differs from the uneducated, who think that the 
world really : what consciousness represents it to be. Our 
states of consciousness are mere symbels of an outside entity 
which produces them and determines the order of their succes- 
- sion, but the real naturd'of which we can never know In fact 
the whole process of evolution is the manifestation of a Power 
absolutely inscrutable to the intellect of man. As Httle in our 
` day as in tbe days of Job can man by searchmng find this Power 
out, Conmdered amentally, it 1s by the o of an in- 
soluble mystery that life is evolved, species erentiated, and 
mind unfolded from their prepotent elements in the immeasur- 
abe pai There is, you will observe, no very rank materialism 
ere. 
* ` The stren of the doctrine of evolution consists, not in an 
demonstration (for the subject is hardly accessible 
to ria ripe oC pool) DUE Hi gene annu EE 
of nature as hitherto known. From contrast, moreover, it deiives 


enormous relative strength. On the one mde we have a theory |’ 


(if it could with any propriety be so called) derived, as were the 
- theories referred to at the beginning of this address, not from 
- , the study of. nature, but from the observation of men—a theory 


universe into an Artificer, fashioned after tho human model, and 
acting by broken efforts, as man 1s seen to act. On the other 
side we hive the conception that all we see around us, and all 
we feo) within us—the phenomena of physical nature as well as 
those of the human d—have their unsearchable roots in a 
cosmical life, if I dare apply the term, an infinitesimal of 
which ours ofered to the investigation Of man. eren 
this span Ís only apiece part e can trace the develop- 
- ment of a nervous rysem, correlate with it the-parall-] phe- 


certainty that they go hand in hand. But we try to rost in a 
vacuum the moment we seek to comprehend the connectioa 

E between them.. An Archimedean fulcrum is here required which 
N the human mind cannot command ; and the effort to solve the 
-* problem, to borrow an illustration from an illustrious fiiend of 
mine, is like the effort of a man trying to lift himself Ly his own 


acoomplished 

conclusrvely that the does not need a single moment's tution. to teach 
- it to stand, run, govern the muscles of its eyes, and peck. Helmholtz, how- 
ever, ts oon. agaist: the moion of pet cetaliubed. lapsony 

am no aware of views as to tho organisation of experiences of race Or 
breed, t 





wahtband. All that hes been here said is to be taken in con- 
nection with this fendamental trath., When “nascent senses” 


vaguely sensitive all over” is spoken of, and when these 


other. ` 
Further, the doctrine of evolation derives man, in his totality, 


i 
[ 
i 
12 
: 
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y other things appertaining to man whose prescriptive rights 
quite os as that of the understanding i It isa 
the play of organism and environment 


sciousness (for which, by the way, no adequate reason has ever 
yet been rendered) are quite as old as the understanding itself ; . 
and many other things can boast an equally ancient origin. Mr. 


understanding L Then there are such things woven into the 
texture of man as the feeling of awe, reverence, wonder—and 


corporated 
itself in the r of the world. You who have escaped from 
there the high-and-dry light of tbe understanding 
may deride them ; but in so doing you deride accidents of fo m 
merely, and fail to touch the immovable basis ot the religious 
sentiment in the emotional nature of man. To yield this senti- 
ment reasonable satisfaction is the problemi of problems at the 
present hour. And grotesque in relation to scientific culture as 
many of the religions of the world have been and are—dangerous, 
pay, destructive, to the dearest privileges of freemen as some ct 
them undoubtedly have been, and would, if they could, be sui 
—it will be wise to recognise them as forms of force, mis- 
chievons, if permitted tg intrude on the region of e 
over which it holds no command, but capable of being ed 
by liberal thought to noble issues in the region of emotion, which 


to-day. Eray which wonld escape the fate of an or- 
ganism too rigid to adjust itself to its environment, must be 
pasie io bae extent that the growth of knowledge demands. 

this truth has been hly taken in, rigidity will be re- 


age may be empl to raise life to a higher level. Science itself- 
not onfregaenty ves motive power from an ultra-acieniific 
source. zli speak» of enthusiasm of temper as a hry 
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drance to science ; but he means the enthusiasm of weak heads 
There is a strong and resolute enthusiasm in which science finds 
an ally ; and itis to the lowerng of this fire, rather than toa 
diminution of intellectual inmght, that the lessening productive- 
ness of men of science in their mature yems i to be ascribed. 
Mr. Buckle sought to detach intellegual achievement from 
moral force. He gravely erred ; for without moral force to whip 
it into action, the achievement of the intellect would be poor 
indeed. 

It has been said that science divorces itself from literature. 
The statement, like so many others, anses irom lack of knowledge. 
A glance at the less technical writings of its leaders—of it 
idolis its Huxley, and its Du Bors-Reymond—wuuld show 
what breadth of hierary culture they command. Where amo 
modern writers can you find their supenors in clearness an 
vigour of literary style? Science desires no isolation, but freely 
combines with every effort towards the bettering of man’s estate. 
Single-handed, and supported not by outward sympathy, but by 
mward force, it has Built at least one great wing of many- 
mansioned home which man in his totality demands. Andi 
rough walls and protruding rafter-ends indicate that on one side 
the edificesis still incomplete, it is only by wise combination of 
the parts required with those already irrevocably built that we 
can hope for completeness, There is no necessary incongruity 
between what has been accomplished and what remuns io be 
done. The moral glow of Socrates, which we all feel by ignition, 
has in it nothing 1ncompetible with the phymes of 
which he so muchscorned, but which he would hardly scom 
to-day. And here I am ieminded of one amongst us, hoary, 
but sull strong, whose prophet-volce some thirty years ago, far 
more than any other of this age, unlocked whatever of life and 
nobleness lay latent in its mos; gifted minds—one fit to stani 
bemde Socrates or the Maccabean Eleazar, andto dare an 1 suffer 
all that they suffered and dared—fit, as he once said of Fichte, 
"to bave been the teacher of the Stoa, and to have ducoursed 
of beauty and virtue in the groves of Academe.” With a 
capacity to grasp physical principles which his fiiend Goethe did 
not possess, and which even total lack of exercise hes not been 
able to reduce to atrophy, it is the world’s loss that he, in the 
vigour of his years, did not open his mind end sympathies to 
sctence, and make its conclusions & portion of his message to 
mankihd. Marvellously endowed as he wus—equally equipped 
on the mde of the heart and of the underatanding—he out have 
done much towards teaching us how to reconcile the claims of 
both, and to enable them in coming tmes to dwell together in 
unity of spirit and in the bond of 

And now the endis come, With more time, or greater strength 
and knowledge, what has been here said might have been better 
said, while worthy matters here omitted might have received fit 
expression. But there would have been no material deviation 
fiom the views set forth. As regards myself, they are not the 
growth of a day ; and as you, I thought you ought to 
know the environment which, with or without your consent, is 
rapidly surroundmg you, and in relation to which some adjust- 
ment on your part may be necessary. A hint of Hamlet’s, how- 
ever, teaches us all how the troubles of common life may be 
ended ; and it 1s perfectly possible for you and me to ase 
intellectual peace at the pnce- of intellectuel death. e world 
is not without refuges of this description; nor 1s ıt wanting in 
persons who seek thelr shelter and try to persuade others to do 
the same. I would exhort yur to refuse shelter, and to scom 
such base repose—to accept, it the choice be forced upon you, 
commotion before stagnation, the leap of the torrent before the 
auliness of the swamp. In the one there is at all events life, and 
therefore hope ; in the other, mune. I have touched on debat- 
able questions, and led you over dangerous ground—and this 
partly with the view of telling yor, through you the world, 
that as regards these questions science claims unrestricted 1 ight 
of search. It 1s not to the point to my that the views of 
Lucretius and Bruno, of Darwin and Spencer, may be 
wrong. Here I should agree with you, deeming it 1ndeed cer- 
tain that these views will undergo modification. But the point 1s, 
that, whether right or we claim the freedom to discuss 
them. The ground which they cover is (eei ground; and 
the claimed isgone made good through tnbulation and 

inflicted and endured in darker times than vure, but re- 
sulting in the immortal victories which sctence has won for the 
human race. I would set forth equally the inexorable advance 
of man’s understand in the pathi E iniowiedge, and tho un- 
quenchable claims of emotonal which the understand- 
ing can never satisfy. The world embraces not only a Newton, 


but & Shakes —not only a Boyle, but a Raphael—not only a 
Kant, but & thoven—not only a Darwin, but a Carlyle. Not 
in each of these, but in all, is human nature whole. ey nre 
not SR but supplementary—not mutually exclusive, but 
reconcilable. And npn unsefisfied, the human mind, with the 
yearning of a p for his distant home, will tum to the 
mystery from which it has so to fashion ıt as to 
give unity to thought and faith, so long as this is done, not only 
without intolerance or b of any kind, but with the enhght- 
ened recognition that ultimate fixity of conception is here unat- 
tainable, and that each succeeding age must be held free to 
fashion the mystery in accordance with its own needs—then, in 
opposition to all the restrictions of Materialism, I would affirm 
this to be a field for the noblest exercise of what, in contrast 
with the kwow ng faculties, may be called the creazrve.facalties of 
man, Here, however, I must quit a theme too great for me to 
handle, but which will be handled by the lo tiest minds ages alter 
you and I, lıke streaks of morning cloud, «hall have melted into 
the iafinite azure of the past, 





SECTION A 
MATHEMATICAL AND PHYSICAL 


OPENING ADDRESS BY THE PRESIDENT, THE REV, Pror. 
J. H. JELLETT, M.A, M.RLA 


IN opening the business of tho Section, my first duty 1s, as 
you will naturally anticipate, to retum my warmest thanks to 
the Bntish Association for the honour which they have confened 
upon me by mviting me to occupy this chai. do ıt, I assure 

ou, with all sincenty, fully sensible how high the compliment 
h, and ıf I do not dwell further upon the subject, it 15, as 
I hope you will believe, because the president of a Section 
be captart cag th your time, not by speaking of himself or his 
own feelings, but by a review, more or less extensive, of those 
branches of science which form the proper business of the 
Sec ion, 

I say '' more or less extensive ;" for in determining what kind 
of 1eview he will present to you, the president of this Section has 
a very wide range of choice He may give you a rapid but (in 
its outline) cumplete sketch of the progress of mathematical 
sclence during the pest year. He may select some ove special 
subject, probably (and rightly) the subject with which he i5 hım- 
seli apesal conversant, giving of that a more detailed account; 
or he may al. a middle comse, neither so extensive as the first 
nor quite so limited as the second. It 1s this latter course which 

ish now to take, proposing to direct your attention, dung 
the short time which I can allow myself, to the relations, becom- 
ing every day more fully developed, not only among the branches 
of science which properly belong to us, but between our Section 
and the other Sections of the Association, or, in other words, 
between the sciences. which we ordinanly cali mathematical or 
physical and some of the other sciences to which the Brith 
Association ls devoted. Iam the more anxious to direct your 
attention to this class of subjects, because recent investigation 
has shown how fertile for discovery the '' border land," if 1 may 
so call it, between sciences hitherto considered distinct has been 
found to be. Instances ın proof of this will present themselves 
as we go on; some have no doubt suggested themselves to you 
already. 

We are called, in ordinary language, the Mathematical Sec- 
tion. The adjective must indeed be understood in a very wide 
sense—too wide perhaps for strict propriety of language, if it be 
meant to mclude every thing to which our labours here are 
devoted ; still the use of the term ''mathematcal" indicates, 
and truly mdicates, the preponderance which in this Section we 
give to mathematics and to those sciences which are at present 
capable of mathematcal treatment ; and therefore the first ques- 
tion which in the conmderation of our present subject noturally 

resents itself 1s, Does this list of sciences show any prospect of 
? Are we making, are we likely to make, an increased 

use of mathematics as an instrument of physical mvestgntion? 
Are we trying to improve lts use in those s:iences which are 
zlesdy recognised as belonging to its leginmate province? Are 
we trying to perfect the mathematical treatment of such sciences 
as optics or electricity, which have been already bronght under 
the sway of mathematics? Are we trying to extend its sway by 
bringing under it sciences (chemistry, for example, or biology) in 
which as yet its power has been but little felt? Or have we 
come to conclusion, to which some wnters would lead us, 
that we have already pushed the use of mathematics tov far? 
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Is if true, for example, and do we feel it to be true, that tf our 
' anxiety to bring physical optics completely under the power of 
mathematical science, we have oned the principles of the 
inductive philosophy, and substituted mere hypotheses for true 
knowledge? And are we convinced, at least, that every chemist 
is bound, as be values the truth and reality of his -to 
„resist the introduction into chemistry of the methods af mathe- 
matical analysis, if such attempt should be made? 

This latter is the opinion of Comte, whose severe strictures on 
the application of mathematical analysis to physical optics I shall 
have to consider further on : for the present I would confine your 
attention to the iry, What indications on this ject are 

esented by the progress of physical science ? sits 

i bit a tendency to widen or to contract the field of 
mathematical analysts? hh. 

In reviewing, with this purpore, the history of physical science, 
wo may leave ont oleh ee or parts of a science, to 
wbich the methods lenguage of matbematics sre applicable 
without the aid of hypotheses No scientific man doubts the 
advantage of spplyirg, as faf as our analytic powers enable us 
so to do, the methods of mathematical analysis to such sciences 
as plain optics or plain sstronomy. Even physical astronomy, 
althoogh m strict logical precision not wholly independent of 
hypothesis, bas been ong recognised as, in the most proper sense 

the word, a mathematical science. Wherever, in fact, the 
fundamental equations rest either on direct observation (as in 
plain optics) or (as 
we may venture to it an typothesia, so entirely accepted as 
unlverial gravitation, the extension of the methods of mathe- 
matics 1s only limited by the weakness of mathematical anal 
itself. But there are otber sciences, as, for example, pbysical 
optics, to which mathertical analysis cannot be applied out 


the intervention of hypotheses more or less uncertain, And if 


we would appreciate the true character of scientific the 
question which we must put to scientific history is this, [s science 
. becoming more or less tolerant of ruch hypotheses? A principle 
is assumed, pcssesung in itself a certain amount of plausi A 
and capable of mathematical expresion, from which we are able 
to deduce, as consequences and by mathematical reasonirg, 
phenomena whose dea may afterwards be proved by direct 
expenment. And from expenp ental verification we infer, 
with more or less probability, the truth of the original assum 
ton. The question, then, which we have to put to sclentilic 
history is this: Do the records of science indicate a 


ter or a 
less tolerance of thts kind of 1 ? Isthe mode of physical in- 
vestigation which I have sh 


y sketched gaining or losing the 
favour of scientific men? g 


Passing over sciences like astronomy, which, th not 
wholly free from thesi do not give very extended infor- 
mation on this I come to & part of scientific history to 
which we may put the question with every probability of obtain- 
lig (90 iar at caeh as one science is concerned) a ive answer 
—I mean the history of physical optics. 

We havo here a science whose basis is y etical. 
The definition of light is an hypothesis, the nature of the ethe- 
teal motion is an thesis, even tbe existence of the 
ether is an hypothesls—hypotheses, indeed, which bave led to 
conclusions amply verified by experiment, bat h eses still. 
Does the history of optical science indicate a d to discard 

- this h etical base ? Does the history of this science betray 


at on the of scientific men to abandon or neglect 
mechanical theorles of t? Ilave physicists given up as 
hopeless, or perbaps unph bical, the attempt to reduce, by 


the intervention of & ether, the pbenomena of 
under the mathematical laws which govern motion? Are 
even abandoning the reasoning or the phraseol 
latory sytem? The answer to these questions 
Commencin 


light 
ey 


of the undu- 
not doubtful, 
with Fresnel, more than balf a century ago, the 
history of physical optics is a history of efforts, constantly re- 
peated, to frame what M. de St. Venant has called “a really 
rational tbeory of light." 

Take, for example, the repeated attempts to reconcile the 
mechanical principle of continuity with the oy tical phenomencn 
of double refraction. When the movement which we call light 
panes from one medium to another, if the molecular movement 

continuous, it is hard to see how the elastic force of the ether 
can be different at different rides of the plane of separation. It 
would seem, then, that the principle requires that the elastic 
force of the ether should be the same in all the media, But if it 
be the same in a crystalline as in an uncrystalline medium, it 


ee astronomy) upen an hypothesis, if 
1t 










ought to be the same in every direction; and if it be the same 
in every direction, Low are we to account for the phenomenon 
of double refraction? The effort to overcome this culty may 
be said to have e the attention of Cauchy during ali the 
latter of his life. The same question was taken up after 
his death by otber writers, among whom I may mention M. 
Boussinesq as the most recent, and is to this day a question of 
great interest to mathematical physicists Tain nof ied: ui 
whether the reasoning wb I have just stated be , OF 
w «t the difcalty, which some writers do not appear to havo 
felt, be real I allude to it only as a proof of the anrery felt 
by men who have borne the names in optical science to 
have a complete mechanical theory of light. It would be easy 
to multiply instances, affecting all the great phenomena of optics, 
which evince the same annety. 

Another and even stronger proof of the firm footing-which the 
undulatory theory has obtamed m the world of science, is the 
familiarity with which we use the terms of that theory, as if they 
denoted actual physical realities. When, not long mnce, much 
labour was expended in calcula'ing`the wave-lengths for the. 
several rays of the spectrum, there not appear to have been 
among physicists any consciousness that they were éiscusmsing, 
and even profemsirg to measure, things which bai no existence 
but in the fancy o: mathematicians, On the contrary, we have 
come to speak of wave-lengths quite as freely and as familwrly 
as we speak of indices of refraction. Nor js this true only of 
detached memor, which might be supposed to represent only 
individual opinior. The e and the principles of the 
undulatory bavo found tb into our ordinary text- 
books—a sure that these pinciples have been generally 
accepted bv the scientific world. I am not now discussing the 
question whet rded as an indication of scientific progress, 

fact is favourable or unfavourable, I only sey that ıt ss a 
fact. M. Comte has done all that the hard s of a man 
of great genius cculd do to banish theories of light from the 
domain of science, but his greatest admirer will hardly say that 
be has been successful 

I pex to the comideration of another branch of sclence, 
closely connected with, and indeed including, physical optics, 
and erempüring, even more strongly, the desire of scientific 

the sway of mathematics over physical sclence— 

I mean Molecnler Mechamcs. This branch cf mechanical 
science (if, indeed, it be not more correct to say, this sclence) is. 
altogether modern. Fifty years ago it had hardly to 
exist, and even now it is ma very ım condition. Imper- 
fect as it is, however, ıt bas advan far en to mark the 
progress of science in the direction which I have indicated. And 
as it is a science more general tban physical optics, she indica- 
tlons which we can gather from it are more important. Physical 
optics does not take ns outmde our own Section ; molecular 
mechanics showsa marked tendencyto carry mathematical analysts 
into the domain cf chemistry. If it shall ever be pos-ible to 
establish an intimate connection between this later science and 
theoretical mechanics, it is probably here that we shall find the con- 
necting lmk. In troth it is impossible to contemplate the ever- 
tendency of sclence to seo in so many naiural phenomena 
varieties of moticn, without anticipating a time when mathe- 
matical dyasmics (the science which has already reduced to 
af the phencmena of motion beneath the power of mathe- 
matical aralyms) shal) be admitted to Fe the universal interpreter 


ofn as completely as it is now admited to be the ipter- 
preter of the motions of the pinna I do not say that it will 
ever be. I do not even tay tbat it is possible, It is no true 


philosophy which dogmatises on the future of science. Butt is 
certain that the current of scientific thought is setting in 
that direction. The constant tendency of scientific thought 1s, 
as I bave said, to increase the number of those phenomena which 
are ed as mere varieties of motion, Sound—tbat we have 
p on the list since. Light, though here our conclusions 
are more by poth we have also long regarded as belongmg 
to the same categcry ; and heat may now be fairl added ; and 
we have almost learned, under the guidance of Professor Wil- 
liamsop, to d chemical combination as a phenomenon of the 
same kind. these phenomena (of sound, of light, of heat, 
emicalcombinatiog) we now regard as 
ems of ly small 


whether of known icles, as in the case of sound, 
or of the hypothetical etber, as in the case of l t; anda 
science which proposes togiteelf the mathematical of 


the laws which govern the movements of such systems can hardly 
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fail to play an important part in the future history of ph 
science. T shall not then, I hope, be thought to misempl 
time of the Section by offering some observations on the 
of molecular dynamics 

When we have to deal with a a sclence which professes to be 
more than a mathematical abstraction—a sclence which assumes 
to itself the function of representing, w*h at least approximate 
truth, the realities ot datus our Gm question wil abearally be, 
What is the bans on which it rests? Is it bult upon a pure 
hypothesis, not dertved from experiment, but seeking to justify 
its claim to reality by the truth of the results which may be 
deduced from it? 

The word ‘‘molecule,” ss Prof. Maxwell bas told us, is modern, 


embodymg an ides derived from modern che . Tt denotes 
a material particle so smell as to be incapable of subdivision into 
nmilar in their nature to itself. usa of water may 


divided into smaller drops, each of which is also water ; but a 
molande of water is ed as incapable of such division. Not 
that we regard it as absolutely indivimble ; but we assume that a 
further divimon, could it be effected, would 
not of water, but of its component gases, h 


uce molecules, 
en and oxygen. 
Now e conception of a molecule undoubtedly involves an 
h Are there such ultimate particles of matter, not only 
all the dividing forces which we can command, but 
absolutely indivisible, by any force, into particles similar to each 
other, or perhaps into particles of any kind? Or are we to sup- 
pose that, if we had instruments of sufficient delicacy, the process 
cio Gerd cade foe vi limit ? eee gives 
us no means between these alternatives ; and 
cies of our E d of investigation force us to make a 
decision, we can make it only by an hypothesis. But we may 
fairly ask, Does the logic of mo dynamics absolutely require 
this decision. And on this point I wish to offer one or two 
Temarks, When we to determine the motion of 2 body, 
solid or fluid, we ought, as mdeed in all scientific problems, to 
form in the first place a clear conception of the ep E 
quala which we proposo to ourselves. We wish to 
laws which govern the motion —of what? Not certainly of of 
the body taken as a whole. That is, no doubt, part of the infor- 
mation which we seek, but a very small pert of it. When we 
have learned to pos by a fixed Rees qe rule, or formula 
as we generally t, ition occu at any instant by the 
centre of gravity of the bod and by its pare axes, we have 
learned something, but the ee from bemg com- 
plete. There are, as you know, large classes of movements of 
which such knowledge would tell us nothing. Thus, to take a 
M MI uus use our ordinary 2 
‘sitting quiet.” ewatrest, so far as the movement of 
body, ketene Wb d concerned. He is nesther on 
his char, nor walking ahount the room ; and yet there is probably 


not a tingle particle of his body which 1s absolutely quiescent, 


You see, how ignorant we are of the vital movements of 
the human body, if we know only that the individual is “ sttting 
But that we push the inquiry a little further and pro- 
pose to investigate the motion of the blood. We obtain an 
answer to this ion in one sense by determining the rate at 
which the b taken as a whole, :s qui ante ad 


the number of ounces of blood which pass 
wear Wl very far om knowing cat ; but having learn ‘hie 
m knowing completely the motion of the 
suppose thet we are able to assign at any mstant the 
one of the blood-globules considered as & unit 
—that is to say, suppose we could armgn for each of these 
lobules the position of its centre of gravity and the positions of 
Is principal axes, we should then know the motion of th the blood, 
not, indeed, perfectly (for we should sull be ignorant of the 
motion of the serum as well as of the internal movements which 
take place in each globule), but very much more completely than 
before, 


Further (and this is the point to which I wish especially to 
direct your attention), the results would be y whether 
units, incapable of vison, 
still smaller particles, In the former 
ectly the motion of that part of the 
blood which consists of the red globules; in the latter, we 
should know the same motion, but not perfectly ; that is to say, 
our results, though true as far as they go, w leave us still in 
igioranea ol ona or more dlame, vf motons Minch are relly 
exhibited by the globules of the blood. We should then be 
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ysical | ob to imagine a still further subdivision. If for exnmp:e, 
oe we ed, in umagination, each globale into 2 ee ER 


and could determine the motion of each part considered ar a 
uit, our results would still further approximate to completeness ; 
and so on for further subdivimons, The logic of molecunr 
dynamics may then be shortly stated as follows :— 

In seeking to form the equations of motion of a body, said 
or fluid, we commence by an division of the body izto 
elements of any arbitrary tude, and we form the equaticns 
of motion for each of these considered asa unit. The 
results so obtained are true, but, as long as the elements retain a 
finite magnitude, incomplete. They do not give us full informa- 
tion as to the movement of tbe system. But suppose naw, 
adopting the spirit of the differential calculus, that the magnitvie 

ese elements is constantly diminished ; then it will be focad 
that, as in the differential calculus, these equations tend town.ds 
a certain 1 form, constantly approaching it es the magni- 
tude of the elements is continually dimimshed; and in tus 
limitmg form these equations are not only true but complete. 

Stated im this general form, the principles of molecc'ar 
d are not only perfectly logi but wholly free from 
hypothesis Hypotheses have, no doubt, been freely introduced 
for the of f the actual equations m any given 
case ; but molecular ics, as such, is not an hypothet--al 
science. The word molecular is in some respects unfoitunzte, 
as tending to identify the science with 2 particular d eee 
to the constitution of matter. But molecular d cs a5 n 
science has no necessary connection with the mo. hyvo- 
thesis. In truth, the methods of this science harmonise quite as 

the mpposition of the infimte divimbility of mazer 
on of ultmmate molecules, 

Molecular may fairly be called the differential cal- 
calus of physical science, It is, in «ts relation to physical 
scence) what the diferential calcalas Mum iy relation t 

geometry. geometry, when we would from the small 

a ot reese es so the infinite varieties 
ies carve- we must invoke the ai of the differential calculas, 
Seales wer eecli pam Gem ice T e rr ed ond 
unbending surfaces to the contemplation of bodies as they rewlly 
exist in nature, must we, if we would fully investigate their pae- 
nomens, invoke the aid of molecular dynamics. It is the science 
of that phenomenon which is ually drawing all others witun 
its sway ; it 1s the science of that phenomenon which, ‘‘ changed 
in all, and yet in all the same,” we ve learned to see in every part 
of nature. Molecular d is the science of Mohon in its 
icio gaps eee Which passés along in the 
sweep of the tempest or the fierce throb of the earthquake—of 
the motion (no less real) which breathes in the gentlest whirper 
or thrills along the minntes nerve. 

I have dealt thus long upon the subject of molecular dynamics 
because the amount of attention which in the present centary it 
has commanded, and the great advance which it has made, mark 
most distinctly the tendency of scientific thought to the introduc- 
tion of mathematical analysis into al para hymcal sclere ; 
for molecular dynamics 1s the key to mired neon Iti to 
the perfection of this science that we must look for an increcszed 
use of the mathematical instrument; and when we combine the 
indications afforded the history of this science with those 
ced ipe the history of its principel appheacion 
(Phyaical O dg we have at least this partial answer to our 
question— Me ane analysis shows no sign of relaxin, its 
grasp upon any of the sciences which have been hitherto con- 
adered to to its doman ; nay, more, the desire to exrend 
that domain is indicated by the efforts to perfect the instrument 
a ate edi aq must be made, We may now asl, Is 

this indication confirmed by the history of ony of those sciences 
which have been hitherto mgarded as Tying wholly withou: our 
on? 

And first, what shall we sey of Section B? Does chemical 
science show eny indications pointing to a future unjon with the 
roup already collected under the gewss (f I may so call 1t) 

tical Mechanics? Take, for example, the great provlem 
of chemical combination, Does the treatment of this proulem 


now show any in the direction of dynamical 
scienco? I desire to with all reserve and even nesi- 


tation, being conscious that I am no on familiar ground. 
Stll there are which even an e speciator may read. 
And we may, l think, confidently of their direction, 


although the goal to wii they polit is far distant and nay 
perhaps be unattamahte, 


. elements of a chemical 


529 : 
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One of these signs is the appearance of #me as one of the 
blem. And in the 
necessity of a certain time for the production of a chemical effect, 
chemists are now pointing not obscurely to the analogy of me- 
chanical science. ‘‘ Time,” eye Berthel ‘Os necessary for 
the accomplishment of chemical reactions, as it is for all the other 
mechanical phenomens” This might not in itself be very sig- 
nificant ; but chomists have not merely recognised the 
of timo as a conditlon for the production of chemical phenomena, 
they have also undertaken to measure ıt; or rather, taking the 
converse problem, bave undertaken to measure the amount 
of chemical effect uced in the unit of time; and the law of 
this phenomenon announced by Berthelot takes (necessarily, 
indeed) a mathematical form quite analogous to equations which 
3 themselves in cal science. The next step has 
ollowed as a matter of course, and chemsts now speak as 
familtarly of the peleciy of chemical reagents as engineers do of 
the velocity of a cannon-ball. i 
Still more important in its bearing on the future of chemistry, 
and tending distinctly in thp same direction, is the theory of 
chemical combination, which science owes to Prof. Williamson, 
and according to which this phenomenon, like so 
t to be regarded as in measyre a mode of motion 
e suppose the no mal i of the atomic constituents of & 
` body to be stotiom, not rest; and when we sa that a molecule 
' of one substance enters into combination with a molecule of 
another substance, we do not mean that the same molecules con- 
stuntly adhere together, but the mian between the molecules, 
whatever be its nature, ts con dissolved and as continually 
re-formed. According to this theory, chemical equilibrium does 
not denote molecular rest, but a system of molecular motion, in 
-wbich these decompositons and recomposihons balance each 


other. ? 

If I may venture to add an to that which comes from 
inich aù authority, T would my tat Ere ae fot aioe 
to regard e chemica properties o as, not o 
modes of jon; yet largely dependent u the nature of the 
movements take place am constituent atoms. 
Hence, if two bodies incapable of chemical action are brought 
- inta chemical presence of each other, we may suppose that their 
atomic movements, and therefore ed propaan, remain un- 
altered. If, on the other hand, these capable of iting 
chemically on each other, thelr atomic movements are modifi 
by their mutual chemical presence ; and therefore the chemical 
properties of the compound, as we call it, may be wholly diffe- 
rent from those of either of the bodles which have entered into 


combination. 

Now we'are not yet to consider chemical combina- 
tion as a problem of d We have not suffi- 
clently clear ideas (even h etical ideas) of these atomic 
movements, and of the modi ons which are caused by the 


chemical presence of another body, to plece the in n of 


others, 


these phenomena in the same with the investi of 
the phenomena of physical optics; and I am sure any 
attempt to hasten unduly the affiliation of to theo- 
retical d cs would be uctive of serious ef. The 


dnft of the remarks which I have made has been only to show that 
the current of scientific thought is setting in that direction ; and 
while we may not such an affiliation, still less should we 
it to be beyond the possibilities or 


altogether 
refer to the application of methods of 
retical mechanics to biological science recently made by Prof. 


ton. 
first example which I shall notice is the establishment of a 


Bene IS goveming cen fiama; anik qut analogous to the 
principle of '*1 action ” in dynamics. principle asserts 
that every muscle is so framed as to perform the est amount 
of work under the given external circumstances, If this principle 
be admitted as an à priori truth, the arrangement of any given 
muscle may be mathemaii.ally deduced from it; but many, no 
doubt, will prefer to regard it as an inductive truth established 
the number of instances which Professor Haughton has 
duced and discussed. Among these the work done by the 
Ka nite ar se Fito Piasghien d 
i Professor hton has 
imagmed a very obvious construction of the heart in which the 


punnpls would be violated, contrasting this with the actual con- 
in which, as be has shown, the principle is preserved. 
Prof, HaopltGd hus al) uade hrach ce OF thA Peor ' of 
curved surfaces in estimating the action of the non- 
muscles, | 3 
On the whole the work of Prof. Heughton is a remarkable 
mathematical 


example of the increasbmg use of methods in the 
in ion of physical problems. d 

We have put to scientific history the important question, Is it 
probable thet the donhilon of mariematieg over physice] ridice 


will be more widely extended than it is at present? Is it pro- 
bable, not only that we shall improve the mathematical instru- 
ment as applied to those sciences which are already recognised as 
belonging to ,the legitimate province of mathematical analysis, 
but that we shall learn to apply the same instrument to 
sciences which are now wholly or partially independent of its 
authority? And to this question I think that sclentific history 
must answer, Yes, it i probable. It is probable, because 
physical science is learning more and more every day to see in 
the phenomena of natore modifications of that one phenomenon 
which is peculiarly under the power of mathematica. It is pro- 
bable, because science already indicates the path by which that 
advance will be made, because we already possess in®molecnlar 
dynamics a method (the creation, I may almost say, of our own 
age, and still very imperfect) whose proper subject là motion, not 
in any limited or abstract sense, but as widely as it really exists 
in nature. And it is probable, because we cannot look back on 
the history of scienze for the last fifty years without becoming 
conscious how large is the advence.which has been already made. 
J have thus far endeavoured to show to you the light which is 


‘thrown’ on the connection between cal science and mathe- 


matical analysis by actual scientific 

you some reasons for belfeving, so far as it is permitted to us to 

Tead tho future; that Hiscómnoction ia likely to agend pode 
y. s 


bound to ask the question, Are we to this mdication as 
being favourable to the cause of scienti ? Shall we 
regard the tendency fo use, as far as possible, the mathematical 


investigation as being 
our real knowledge of nature? Or will iis result Be merely to 
encourage the formation of vain hypotheses, recommended only 
uela eid Roda a on, and deeply injuring 
the cause of science by means of acili with which men 
accept such as real knowledge? latter on 
seems to be, on the whole, that of Comte, whose severe 
upon physical theories of light I have noticed, before. 
oa ee E 
hin yr ira t be, and would be, perfectly content to 
t the of mathematical physics on the ground which 
te himself has chosen. We have put one important question 
bo the history of sence; Ict ts pot another, 
Has -tho effect of theories o t upon the progress of real 
knowl (knowledge w Comte himself would admit 
to be real) been cial or injurlous? 
This question belongs to a class to which the answer is never 
task to abstract one from a group of 
gad then 


removal Still we may succeed in obtaining at least a 


physical : ce 
this 


e two mirrors was devised to test Y. s 
e of interfecence. His diffraction i 


theary. 

Among the motives which induced Jamin to yndertake the 
pot agama pag ara have grven to aclence such valu- 
results, not the least yas the desire to test the truth of an 
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hypothetical principle of Fresnel and of a theoretic formule of 
Cauchy. And quite recently M. Abia has mide an elaborate 
ee pose uf ing the 
truth of the construction of Huyghens. I may here that 
it is much to be desired that some competent observer would 
undertake the yet more difficult task of verifying experimentally 
the wave-surface of Fresnel. 

But to revert to the general subject. If any physicist js in- 
clined to agree with the views of Comte upon thie subject, let 
me propose to him the follo 
Re eal onbe edes ag Which 
gin and then let him try to write a treatise on the subject, 
excluding the language and the ideas of 


. Fmally, let 
lum compare his work with some treatise in w these aids 


have not been neglected, and judge himself oí their relative 
Theoretic 


value. science need not be afraid of the result. 
Natuially suggested by the subject which we have been con- 


namely, the ee MEAE progress to & reduction 


of all physical sclence under power of mathematical analyais, 
is the gradual development of connections between the different 


group to which we give the name of 


members of that great 
physical sieni d among the instances of such 
relationship 1 take, also 
ed us, the connection ween 
to attach any undue 
nected sciences one y be called a mathematical science. 
As yet the connection been 
cipally ın the introduction into 
more refined than any which has been hitherto known. 


And this fact does not in itself mdicate the extension to chemis- 


any science to be the mark of 


to regard every improvement in its instruments of research as 


optics and chemistry, 
will occur first to everyone is the Spectroscope ; 
Oat T ahold 


ysicists, 

e it their 

special study, that I could not hope to «dd any thing to what they 
to 


tending in that direction. 

ln of the connection between 
the topic w 
but on this of the subject it is not necessary t 
dwell. It has so largely occupied the attention of 
and has been so fully treated by those who have 


have said, I would only observe 


chemistry to overleap a barrler which Comte pronounced to be 
insurmountable, and which would have excluded from the objects 
of chemical research anything lying without the limits of our 
earth. Comte warned us that oor knowledge of the planetiry 

mecha- 


worlds was ily limited to their geometrical an 


nical properties—to the nature of their Sanna rine tesa 
M con- 


DI maca at e produced and that all 
stituent 


elements of the planets or their atmos was for ever, 


and by the necesnties of the case, interdicted to us, But the 


has told quite another story. 


But there is another point of contact between optics and 
chemistry,—another spot on the border-land between these two 


sciences, which, I think, promises also to be fertile in di 
—I mean the use of l 
analysis. It ıs true that the application of this instrument is 
limited in its extent. pa ph cal property on which this a 
plication depends (namely, e power possessed by certain 
to the plane of polarisation of & transmitted ray, or, as 
it is commonly called, the rutatory power) is altogether confined 
to the organic world, and is not universal even there. Still, 
within this limited range, the application of polarised light is 
capable of solving, or aiding to solve, chemi blems which 
proper would probably find very t. Let me 
glve you two examples. 
1, Is it true ther an acid salt is decomposed by solution? Or, 
the question ın another form : If toa solution of a neutral 
galt ere be added, atom for atom, a quantity of its own acid, 
does that additional atom of acid enter mto combination, or does 
it remain free? It has been usually inferred from the thermic 
researches of Dr. Andrews, fn pwed up by Favre, Silbermann, 
Berthelot, and others, that the second ternative is tho true one, 
the solvent being water. Now, if the problem be varied a little 
by the solvent spirit, the application of polarised light 
gives us important information :— 
If to an alcoholic solution of the ordinary nitrate of quinig 
there be added an additional equivalegt of acid, this addinonal 
equivalent dec: enter into eombination with the nitrate, 


test :—Let him stnke out of 
t science owes to theories of 


ek, pnt 

maggested by the topics which have 
optics and ch od 

say “suggested” by our former subject, for I do not desire 
d d 2 cance to the fact that of these con- 


these sciences has consisted prin- 
of an analysis in some 


the spectroscope has enabled 


hght as an instrument of chemical 






to containing two bases, 
soluble, does the acid divide itself 
between the bases ? and if so, what is the law which governs the 


of polarised enables us to solve this 
or some of the organic that there is 2 
continuous partition of the acid, and enab 


known how to analyse, both optically and 

, 2 solution which contains two kinds d'un one 
of which is sucrose? But as each of these methods gives but 
two equations, it is plain that neither is sufficient where the un- 


known quantities are mere than two. If, then, as is very com- 
disomy. the 


solved pra combination of both methods, An important step is 
in the 


thns ma applicetion of optics to chemistry. Instead of 

merely giving to chemistry a new solunon of a problem which 

assistance, optics has aided 

chemistry to solve & problem chemistry unaided might 
have found very di ° 

But it 1s time that I should bring these remarks to a close, and 

I recur, in conclusion, to a thought which my subject has already 


none presume to fix the bounds of Science. “Hitherto 
"a [gie but no ou ies, sentence i not foc men. 
ot our own powers not e powers of our generation, 
not even by the conceptions of possibility, may we limit the march 
of scientific discovery. To us, labourers in thet field, 1t is 
to see but a few steps in advance. And w at times a 
darkness has seemed to before them, men have 
Melee AME M RAM E oris that dt 
has been closed. But only for a while. Some ha t, 
some more daring adventurer, it may be time 1 has shown 
that the darkness was buta cloud. The lght of Science has 
pierced it; the march of Sclence has left it behind ; and the 
im of one generation is for the next but the record of a 
new trium 


across of scientific rot an impassable 
“might i 


path of chemistry. Fifty years ago it might seem no unjust re- 
striction to say to the chemist; Your field of discovery lies within 
the bounds of our own earth. You must not hope to place in 
our laboratory the distant planet or the scarce-visible nebula. 

ou must not to determine the constituents of their atmo- 
spheres as you would analyse the air which is around your own 
door; and you will never do it. Fifty years ago no chemist 
would have complained that chemical d was unjustly 
ee ee no che would have 
refused to jom in the prediction, Yet even those who heard it 
uttered have lived to see the prediction falsified. They have 
seen the barner of distance vanish before the chemust, as it has 
long since vanished befure the astronomer. They have seen the 
chemist, lke the astronomer, Pec. ratt ee 
sad brng back from the worlds beyond. mte might 
well think it im e We know it to be true. 

We have learned from this episode of scientific history that 
the attempt to draw an im Ime between the domain of 
the chemist and the domam of the astronomer was not justified 
by the result. Another generation may learn to obliterate as 
completely the line between the domam of the chemist and the 
domam of the mathematiczzn. When that shall be, when 
Science shall have subjected all natural phenomena to the laws 
of Theoretical Mechanics, when she be able to predict che 
result of every combinaton as ly as Hamilton predic:ed 
conical refraction or Adams to us the existence of 
Neptune—that we cannot say. That day may never come, and 
it is certainly far in the dim We may not anticipate i-— 
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` But not the less are we: bound 
to look to that day, and to labour for it as a crowning triumph 
of Science, when ical Mechanics shall be recognised as 
the key to every phymcal PUDE the chant f every traveller 
through the dark infinite of Nature. : x 


SECTION C 
GEOLOGY ' dA ce @ 
OPENING ADDRESS OF THE PRESIDENT, PROF. EDWARD 
HULL F.R.S. 


On the’ Volcanic Phenomena of County Antrim amd adjouing 
Districts. 


by 

volcamc phenomena of the district in which we are assembled. 
But before entermg upon this subject, I am sure It will be equally 
in accordance with yonr foellngs anà my own if T on 
to the general and ‘deep regret which 1s felt at the death (so little 
expected) of the late President of this Section, Prof. John 
Phillips, of Oxford, on April 24, in the 74th year of hus ege. 

The late Prof. Pkilligs —As the ew and pupil of Mr. 
William Smith, ‘‘the Father of ‘English Geology,” Prof. 
Phillips was nurtured in an atmosphere of 
which accorded well with his own tastes ; in his youth was 
the compenion and asustant of his uncle in many a surveying. 
tour in the east and north of His appoint- 
ment as Keeper of the Museum at York, and one of the secretaries 
of the Yorkshire P phical Soci y gave him opportunites 
and scope for i inquiries — y ting the 
publication of his inGorions work on “The Geology of York- 


shire,” a work not only abounding in local details, but containing |. 


the germs s several generalisations on questions relating to 
ogy. , 
p f his comnecdon with the Geological Survey of Great Britain, 
Prof, Phillips has left two end monuments in his work on 
“í Tho Paleozoic Fossils of Com Devon, and West Somer- 
set," and that on ‘‘ The Malvern Hills and districts "* 
—one de with the structures, and the other more 
specially wi the physical conditions of the south and west of 
lan 


o his future career as Professor of Geology in the University 
of Dublin, afterwards, on the death of Dr. Buckland, in the 
University of Oxford, or as President of the Geological Society of 
London in 1859 and of the British Association at Birmingham in 
1865, ıt is unnecessary for me in this brief notice to do more than 
allude. Through these years and down to the time of his decease 
his fertile brain and ready pen were ever at work. But the scope 
of his investigations was not limited to purely geological sub- 
ects; he was a man of many parts, and astronomical questions 
large! ged his attention in his later In 1868 he 
vb Italy and Vesuvius, and subsequen y published a little 
work on the history and structure of that mountam in a form 
acceptable to that-large partion of the travelling British public 
which at one time or another makes the delightful pilgrimage to 
the workshop of Vulcan and the Phlegreen Fields. . 

The loss of Prof. Phillips’ presence at the meetings of the 
Bntish Association, of which he was one of the founders, B irre- 
parable. His gemal face and lucid words brought sunshine 
wherever he eppeared, and throw light on every topic he handled ; 
to him might well be applied the words—‘‘ quidquid tetigit 
ornavit." e lamenting his loss, let us endeavour to imitate 
ihe example of his untiring industry, his patient pursuit of the 
peantifal and noble in nature, his honesty of character, his purity 
of life 

The Volcanic District of the North-east of Ireland. —l have now 
to direct Your attention to the district of County Antrim and lis 
neighbouthood as one claiming our special investigation, and pre- 
senting a multitude of interesting problems connect with the 
volcanic phi nomena of the Tertiary By the labours of 
Berger, Weaver, Portlock, ed Tate, Holden, and 
other geologists, many of these pro s lave received a solution ; 
others remain for further discussion. It shall be my endeavour 
to give you a brief summary of tbe facts and inferences arrived at 
up-to this time, and to present you with a connected his ory of 

* “The aiu canc apes WAT tlie Faleolo PESE a ar Ti 
W May Hill, T and Usk,” Mem. Geol. Surrey, 1 
- t+ An memar of the late Prof. Phillips will be in the 

Geological Magazine, vol vil p. sor (1870. , 


' chytic lavas were therefo-g the oldest of the volcanic 


the Operations carried on by terrestrial agents in this island, from ' 
the commencement of the volcanic era to its close. 
This era, Hegde tea pecans i ic 
tune, was in ity vastly ext and comprised wihin its 
Lusia several sages or divinons chactceriaed by special ph ical 
conditiora, Sypeakingin geological terms, it pro yada) 
the latter part of the Eocene and: the whole of the Miocene 


.periods, interrupted by long pauses in the outburst of volcanic 


products. 

But before entering the narrative of events which occu- 
pied this space of time, let us first endeavour to determine the 
psa m theatre of these operations ; for it may well 

asked, conden the great extent to Which. fad vo nle 
produas hars ben eared {rom off the surface of the country by 

on, with what degree of precision can we define the 

i Emits af the volcanıc area ? 

us for a moment, when repl to this question, turn to a 
still more recent volcanic district for aa illnsiration, When we 
ascend ths cone of Vesuvius, and from that commanding station 
sweep with our eyes the surrounding region, we find ourselves 
in the centre of a plain—the Campagna of Naples—formed of 
the products of volcanic eruptions, bat limited three 
queo mee a tremuE DIU. OF der due nd QE 

other portion by the sea. à 

I believe that aimilarly, but on a far more extended we 
can trace out the limits of the vulcanic district of the 
north-east of and that from some elevated stations 
rising from the central of Antrim these limits may be 
almost descried by the uprising of ridges of more ancient rocks 
in several directions. T! our stand on Tardree Hill or 


after passing the depression of the southern shore of Lough 
DEORE en ie alley of e ree ee 

of old rocks, forming from this dis'ance an apparently un 
ee into Donegal and the northern shores of 
Lough Foyle. Ths ocean now intervenes; bat a comparison of 


with those of this country,—on the 

contrary, the probabi seems to be that the old crystalline 
rocks of the Western were interposed between the 
two r 
Turning to the-ezstward, the sea overflows an area at one time 


occupied by volcanic products, bat now only partially so, and we 
are unable strictly to define their easterly limits ; bat it is toler- 
ably certain that the sheets of lava did not reach the shores of 

way or those of the Isleof Man. — Beseltic dykes, however, . 
as is well known, traverse the north of and the south of 
Scotland; but if referable, as Prof concludes, to the 
Mioceno period, they cannot be included in the vol region 
as here described and tmderstood. 

Thus the volcanic plateau of Antrim, like the Campegna of 
Naples, is washed on one side by tho sea, and its limits become 
indefinable in uence; but to the south, the west, and to 
some extent to the north, the limits of the region are marked out 
by mountains of considerable elevation. Within this region 
craters forth lavas or other volcanic products, which ex- 
tended in greet sheers until they were intercepted by the uprising 


of these natural P 
The floor of the uea thus drcumscribed was formed 


various points, ly silicated felspethic 
solidating Wee ud of trachyte amend ue ad more 
an 


rarely pitchstone, such as aro found at Brown 
T and west of Hillsborough. - These tra- 
tions of 


near 


the north of Ireland, and seem to hare been 
newer granitold rocks recently described by Zirkel, Geikle, and 
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Judd in the Island of Mull on the one hand, and by the trachytes 
of Mont Dore in Central France on the other. They have 
been described in this district by and Bryce ; but it is 
only recently that their relations to the other lavas have been 
clearly determined ; and as such rocks are exceedingly rare in 
the Brinsh. Mies Lust the memes or eae yer 
this ty of paying a vimt to the quarries near Antrm, 
where ay ais Gb opened to.vicw. If composition, both at 
Hillsborough and at Antrim, they present a felspathic base, 
enclosing crystals of sanidine (or glessy felspar) and grams of 
quartz At Brown Dod Hill they are in sheets, show- 
ing lines of viscous flow and dippmg beneath the overlying beds 
of basalt. 

As I have already stated, the outpouring of these trachytic 
lavas may, with every probability, be referred back to the later 
Focene At any rate, & considerable interval probably 
elapsed before the eruption of the next series of lavas of Mio- 
cene age, which are essentially angitic, and may be compre- 
hended under the heads of basalt and dolente with their amyg- 
daloidal varieties. Sheets of these lavas were formed, from 
vanou vents, over the uneven surface of the older rocks, and to 
a far greater extent, both as to ares. and thickness, than in the 
dake Of the preceding eruptions of tmchyte.* These beds, which 
are often vesicular, attain in some places a thickness of 600 feet, 
and are surmounted Py decomposed larva and volcanic ashes, 
which mark the close of the second period of eruption. 

The sheets of augitic lava which were poured forth during 
this slage are for therr vesicular character and the 
numerous thin bands of red ochre (bole or latente) which sepa- 
rate the different lava-flows, and which have been 
Sir C. Lyell as probably ancient soils formed by the decomposi- 
tion of the beds of lava, mmula: to those in cira and the 
Canary Islands, resul from streams of sub-aenal ongin 
Microscopic examination out this view ; for a thin slice of 
one of the more compact beds of bole from the north coast 
showed that the felepar-prisms retained their form, while the 


Rape Rad magnete gredica nad paed inio eee ol an 


The vesicular and amygdaloidal character of these older beds 
of lava shows the probability that they have been poured forth 
under no greater pressure than that of the atmosphere, and 
together with the evidence derived frem the bands of ochre leads 
to the conclusion that they have been erupted over land-sutfaces. 
Same of the vents of eruption are now vimble, either in the form 
of amorphous masses of trap protruded through the sheets, or of 
great funnels filled by bombe, broken pieces of rock, and ashes, 
such as the rock on which is perched the venerable ruin of 
Dunluce Castle (the ancient stronghold of the MacDonnell»), or 
the neck erupted the chalk in the coast chffs near 
Portrush. + e of these old funnels was found by the late Mr. 
Du Noyer near this place : 1t forms a portion of the creat of the 
ndge Belfast Lough, to the east of Cave Hull, and 
is within easy reach of members of the Association. 

The period of the formation of the older sheets appears to 
have been brought to a close by the discharge of volcanic ashes 
and the formation of en extensive lake, or series of lakes, over 
the region extending at least from the shores of Belfast h 
to the northern coast of Antnm, m which the remarkable beds 
of pisolitic iron-ore were ultimately deposited. This is the only 
mode of orlgin of these ores which seems to me at all probable ; 
and I am consequently unable to accept the views advanced by 
Mess. Tate and Holden regarding their origin from beseluc 
lava by a process of metamorphizm. That water was present, 
and that the beds of ash which underlie the pisoliüc ore were 
stratified, at least in some instances, 1s abundantly evident upon 
an examination of the sections at Ballypalidy, ena, and 
the nothern coast. In some places they are seen to be pertectly 
laminated in a manner that could only take place by the agency 
of water.t It would seem, therefore, that the combmation 
of slight terrestrial movements, a shallow besin was formed over 
the area indicated, which received the streams with iron 
in solution, draining the upland margins, from waters of 

* In this resemble tho ing rocks m ran 

Ms ME Stee Deen the facies m Kies serie mein 
than basalts (“ Volcanoes of Central France 
m given by Prof. Gelio m Jukes’s ‘Alanna! 
of Geology, 
in all other Papas’ ihe non or bax beat formed’ Ga a terrestrial surfăce but 


sectians seen at Ballymena and the north coast havo led me to conclude that 
theso beds aro all more or leas stratified, and duo to aqueous depontion. 
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which were precipitated the iron, possibly re of con- 

fervoid alge, as in the case of the Swedish Gh tha present 

day (a view maintained by Mr. D. Forbes, F.R.S.), or by the 

more of carbonic acid, owing to which the iron became oxı- 
ised and was precipitated. 

Upon these uplands the plants whose remains occur 
amongst the ash-beds of Ballypalidy, the Causeway, and else- 
where, and which have enabled Mr. Baily to refer strata in 
which they occur to the Miocene * In some places the 
vegetation crept over the surface of the former lake-bottom as it 
became shallower or was drying up, and gave mse to beds of 
lignite simuar to those described by the Duke of Argyll as 
occurring at mtervals amo the basalts of Mull+ The beds 
of ore, wherever they are found, belong to one and the same 
geological horizon, and enable us to separate the basaltic series 
into two divisions—one below and the other above the 
position of the pisolitic ore ; and which, on maps of the Geolo- 

ical Survey, will for the future be represented by two different 

es of colouring. 

The ore itself is now laid open in numerous adits driven into 
the hillandes, or in open works at Island Magee, Shane’s Hill, 
Broughshane, Red Bey, Portfad, and other places,t whence it is 
transported to the furnaces of Scotland, Cumberland, Lanca- 
shire, and Wales A aew source of industry and wealth is 
rapidly spnoging up over the already prosperous county of 
Antnm, and ere many years are over wo may expect to see fur- 
naces established at several polnts for smelting the ores at the 
mines from which they are extracted. 

The period of volcanic inaction just described was brought to 
a close by fresh eruptions of augitic lavas, which spread in mas- 
sive sheets over the s of ore, bole, and even lignite, without 
materially altering their constitution. Thus on the north cout 
a band of lignite 1» interposed between the pisolitic ore below 
and & massive bed of columnar basalt above, which can be fol- 
lowed and identified by the sire and regularity of its columns for 
several square miles over that district Thar this molten rock 
has not utterly reduced the lignite to ashes, or oven entirely 
obliterated the impressions of the plant-remains, has been 
donbtless due to the rapidity with which a hard crust, of low 
conducting power, consolidates on the outside of a lava-stream, 
as has been frequently observed on Vesuvius and other active 
volcanoes. 

Above this peculiarly masmve bed were piled fresh sheets of 
basalt and dolerite to a total depth of at least 400 ft, each flow 
of lava being consolidated in a somewhat different manner from 
those above and below it, and probably separated from them by 
considerable intervals of time, as bands of ochre intervene in 
most instances between successive beds iodicating subaenal soils 
of decomposed lava. 

The maximum thickness of the base'tic sheets of Antrim has 
been estimated by Mr Duffin and myself at 1,100ft., to which 
must be added penam 200 ft. for the subordinate trachytic beds, 
giving a total of 1,300 ft for the whole volcanic senes. This 1s 
rather more than ori y assigned by Dr. Berger, who places 
it at goo ft. ,$ but it falls far short of the enormous accumulations 
of Mull, estimated by Prof. Geikie at from 3,000 to 4,000ft. ; 
in neither district, however, have we the data for determining 
the original thickness of volcanic excea, as in both e muses 
of material have been wasted away by denudation, and not a 
ingle volcanic cone or crater remains behind out of all those 
which, probably in numbers correspondmg to those of Central 
Franc, were ted over the entre volcanic region. 

The basaltic dykes which traverse not only the geological 
formations subordinate to the bedded traps, but also the latter 
themselves, are, in some district, both remarkab'e and exceed- 
ingly numerous. To the south of Belfast Lough we find at 
Scrabo Hill an outlying mass of bedded dolerite resting on New 
Red Sandstone, and far beyond the limits of the main masses 
which mse in a fine t to the north of the 
There is every probabilty Scrabo Hill ws the mtu of a dis- 
tinct focus of erupuon ; but it is also remarkable for The dyke 
of trap, as well as intrumve sheets, which have been squeezed 
in between the beds of sandstone themselves. Admurable and 
instructive sections are laid open in the freestone-quarmes of this 


* Quart. cur. Geol Soc, vol xiv p 357, and is. The pl.nis 
determmed bv Mr , from Ball y» lero deae sei 
Cigpresstter, Rhamnus, , PINS, wero originally detected 


edit. p 
1 Ar Pleaslin Heed y observed by tho Rey. Dr. Hamilton 
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hill, which will amply repay a viit Another district remgrkable 


for such-intrusions is that of Bellytestle, where d and sheets 
are seen the carboniferous rocks, as by Sir 
R Griffith in his admirable on the geology of that coal- 


ty Causewny is itself a tesse- 
lated pavement of columnar basalt, traversing in the form of a 
dyke the horizontal sheets of older formation. ' 1 

The intrusion of the thousands of dykes of the north-east of 
Ireland is unaccompenled by crumplings or contortlons of. the 
strata ; and if it were possib 
thetr th 


been by lateral tension outwards owing to inflation by means of 


elastic gases or va or bya 
pci 


is untenable ; 


specimens 
of Portrush or Fair Head, or.the vera dense micro-crystalline 
basalts of Shane's Castle, the structure and composition are found 
to be nearly uniform. 
The lava is, with 


felspar, crystalline grains of titano-ferrite, and often 
of olivine. Chlorite is also sometimes 
mineral, It will be observed that this 


cipal causo of the black appearance of the rock and also as one 
of the components of the angite. 
From the above general review of the volcanic history of 


vesicular augitic tuffs, and - 

The latest, ref to a later of the Miocene 
- period, characterised by more solid sheets of and numerous 
Tie stages probably separated from eachother 

These three were y m o 
P^ Bee, iue Mags repose and the cessation of volcanic action. 
succeeding Pliocene seems to have been characterised 
by considerable movements, resulting in tlie produc- 


traverse the upper sheets of basalt, and are therefore of later 
date, have vertical dislocation &moun to 500 or 6ooft., as, 
for instance, that which runs along the under Shane's Hill 


accompanied by and it is probable that many of the 
present . features had their origin at this (Pliocene) 
period. : extent to which the orlginal plateau of volcanic 
- and 1 of the Coal Districts af and 
Antrim" (1 Some of sheots in this district may be of older date 
than the age. 
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excava-ed, $ 
tke most remarkable result ot the denudation, as bearing 
the subject before us, is the complete obliteration of the 
cones which we may well suppose studded the plateau. 
of these cones, at least, were contemporancous with those 
now standing upon the granitic plateau of Central France, and 
which ase but tile altied In cleron since the fires which 
once burst forth from them became extinct. But since then the 
north of Ireland has been subjected to vicissitudes from which 
Central France hes been exempted. The surface ofethe country 
been overspread by the great ice-sheet of the earliest of 
Glactal , Which appears to have stretched across from 
Argiekire Highland we aro to judge by the direction 
the siria at Fair Hoad. * . 

stage the country was su beneath the 

Inter-giacial sea which deposited the sands and gra 

overle the Lower Boulder-clay ; and subsequent emer- 
the stage of the Upper Boulder-clay, together 
eric agencies constantly at work, whenever land 
been exposed, have moulded the surface into the form we 
now behold. 

It will thus be seen that the physical geologist, whether a Vul- ^ 
canist or a Neptunist, has in this region abundant materials on" 
which to concentrate his attention, 

Volcanic Energy.—In connection with this subject it may not . 
unnaturally be ex that I should make some allusion to thé 
views of Mr. Ro Mallet on ‘Volcanic ," which he 
has recently unfolded in the *' hical Transactions of the 
Royal Soclety.” + My limits however, forbid more than a 
this subject. Stated in 2 few words, volcanic. 
i to Mr. Mallet, has its ori primarily in the 
contraction of the earth’s crust, due to and the 
tendency of the irterlor molten matter to fall inwards and thus 
leave the exterior solid shell ed. The lateral pressure 
arising therefrom (which, as Mr. Mallet shows, is vastly greater 
than the vertical weight of the crust) is in 
portions of the solid crust together, along lines of fracture 
are supposed to to those of the volcanic cones which 
are distributed over earth’s surface. Each successive crush 
an emrthquake-shock, and is converted into heat suffi- 
melt the rocks which line the walls of the fissure or lie 

of elastic 
th of 


21111 


"her 


E 


cursory glance at 


: 


& store of to be expended in crushing of the crust, 
and through for the volcanic heat. But the 
crushing itself does not place with uniformity; it neces- 


statements in Mr. Mallet’s paper which fow physical geologists 
will be inclined to accept, such as the non-existence of true 

) 
* A view also held by Mr James Gelkla and Mr. Campbell of Islay. — ^ 
+ 1875, vol cixni p. 147. © i » 
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volcanoes before the Secondary or Mesozoic perlod. The Silu- 
rian volenuzc districts of North Wales and of the west of Ire- 
land, and the Carboniferous volcanic cts of Limerick and 
Scotland, bear witness against the soundness of such a view. 
This statement, however, does not necesmrly invalidate the 
views of the author; and I cannot but think that the 
blicatlon of Mr. Mallet’s paper has enabled us to take & very 
Tong stride in the direction of a true theory of volcanic energy. 





SECTION D 
BIOLoGy 


OPENING ADDRESS BY PROF. PETER REDFERN, M.D., 
PRESIDENT 


I CONSENTED to allow myself to be nominated President of 
this Section in compliance with the kindly-erpressed wishes of 
scientific fiiends, notwithstanding that I felt that the duties of the 
Chair wouldehave been more fitly discharged by many who hare 
attended the meetngs of the Jsioclatio more arly and 
laboured to promote its objects more continuously t have 
been able to do. 

Fortunately the incieasing importance and the vast extent of 
the subjects comprised under the head of Biology have led to a 
division of the business of this Section into the separate depart- 
ments of Anatomy and Phymology, Botany and Zoology, and 
Anthropology ; and it is a ef to me that the departments 
of Boten rin Zoology, and of Anthropology, respectively, will 
be reside over by gentlemen of the highest emmence in those 
subjects, and that Anatomy and Physiology, in which I am more 
ummediately interested, alone come under my direct super- 
vision. It has occurred to me that, in attempting to give 
stronger impulse and a more atic direction to scientific 
Inquiry, the time ordinarily devoted to an introductory address 
could not be more profitably occupied than by bringing into as 

t prominence as ible some of the giest revolutions in our 
wledge of Anatomy and Physiology which have taken place 
in my own time and under my own immediate observation. 

Iremember, asif it were yesterday, the elucidation in the 
Museum of the Royal College of Surgeons of Edinburgh of the 
newly discovered cell-theory by the late distinguished Professor 
of Anatomy in Edinburgh, John Goodsi—his account of the 
prodaction of ulceration by cell-growth, of the characters of the 
corpuscles of bone, of the xtzucture of lymphatic glands, and of 
the germinal centres of basement membranes as they were then 
understood. This was the time when the teaching of Histology 
was first establuhed m Great Britam. Twostudents, of whom Í 
was one, formed the first class under the most enthumastic of 
teachers, aye friend Dr. Hughes Bennett. The University 
of Edinburgh had just h what wes probably the 
most brilliant period in its history. Tace oi the last of the 
Munros was well-nigh run ; the t discoverer of the difference 
in the motor and sensory nerves, Sir Charles Bell, was still living; 
the ari of S d had only just ceased to crowd the 
classroom and witness the brillient and succesaful experiments 
of Dr. Hope. The day of Cullen, of Home, and Duncan, and 
Macintosh was over ; but there still remained in the University 
the most loved and revered of teachers, the benevolent Dr. 
Alison, Sir Robert Christson, Sr George Ball and Mr, 
Syme; Dr, Abercrombie süll practising hu profession in the 
a 


ty. 

At this period the great discoveries of Schleiden and Schwann 
seemed likely to upset all that had previously constituted Physi- 
ology. The idea that all tissues were either composed of cells 
or had been formed of cells—that nucleated cells elaborated all 
the secretions and formed the excretions—that their energy lay 
at the very root af the formation, the reproduction, the 
funchon of every tisne and o was a revelation of such 
astounding simplicity as might upsct men’s minds and pre- 
vent therr seeing beyond i 

No one, who did not hwe through thet time, will, I bzlleve, 
ever realise the eagerness and anxiety with which erny new 
statement of the action” of cells was received and added to the 

ous knowledge of ther i —or, on the other 

d, be able to judge o: the feeling, akin to disappointment, 

which was experienced as each su attack was made on 

ye theory, showing it to be ly human, very human 
indeed. 5 

Celis were then understood to constitute the mass of all orguns 
(the lrver, spleen, kidney, and brain), and to be the main agents 
m the discharge of their functions—to exist and grow upon the 
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definite membranous walls of the glandular vesicles arid ducts— 
to be fed by blood brought to the attached surface of membranes 
which seemed almost everywhere to form an absolute separation 
of the cellular part (the potential gland) from the non-essential 
blood and lymph-vessels, the nerves and framework of the 
organ. It seemed almost a pity that these little mi ic 
deities should be hem by the necessities of their own - 
ence, thet they should need such base things as blood-vessels, 
nerves, and pecking materials Now how strangely are matters 
changed | if it should turn out that these apparently in- 
dependent little beings are not independent at all—that they are 
the dilated ending of nerres? To ths subject I shall refer 
again by and by. . 

This t cell-theory has now giren place to what I think is 
certain wledge, that matter may move, perform al! the 
functions of assimilation nutriton, and reproduce its hke 
without having any of the essential characters of a cel. A hvi 
mass of protoplasm may change its shape, alter its position, f 
and nounah itself, and form other matter having the seme pro- 
perties as it has, and yet be perfectly devoid of any structure 
recoguisable by the highest powers of the microscope. 

Mr. Lister showed that the contraction of pigment cells in the 
skin changes the posiuon of the pigment granules, them 
alternately into the processes and the body of the cell. Kuhne, 
Golubew, and Stricker observed of form in gmoebes 
(white blood-corpuscles and embryonal capilimics, respectively) 
after the lication of electrical stimuli ; and Brucke observed 
contrachon In the pigment-cells of the akm of the chameleon after 
excitation of the sensory nerves ; whilst Kuhne noticed contrac- 
tion in corneal cells after excitation’ of the corneal nerves, 

Thus obvious movements in fixed cells or masses of protoplasm 
are proved to result from the operation of various Emel, in- 
cluding nervous stimuli, 

But all cells are not fixed. The blood-cells, fixed, as cells of 
gans, at an early period, become free in the blood-fimid and 
are moved along by the forces which circulate It until a second 
time they cnter into the composition of the solid tissues by 
penetrating the walls of the blood-vessels and moving along the 
substance of the tissues for purposes which are not yet wholly 


cable. 
“What neturalist will not at once suggest how frequently thia 
process of alternate fixation and movement of animal emm 
occurs low down in the scale? and yet how startling is it in 
man | how impossible to reconcile with our former ideas of the 
existence of membranous coverings, of surfaces, and of 
sees Pu with or without explanation, the facts must 

recognised ; thé floa blood-cells are really the cells 
which once formed the tance of the lymphatic tande the 
spleens, and other organs ; and they do, in fact, more the 
walls of the blood-passages, and wander about freely in what we 


call solid tissues. 
Our knowledge of this circulating fid has marvellously in- 
creased. The duration of the life of any of its particles is but 


short ; they die and their places are occupied by others, as was 
the case with our forefathers, and will be the case with ourselves 
It is now a matter of observation, which commenced with Hirt 
oi Zittau, that after every meal an amazing number of white 
es are added to the blood: breakfast doubles their pro- 
portion to the coloured corpuscles in half an hour ; supper 1u- 
creases their p lon tbiee times ; and dinner makes it four 
times as gref hey come from such solid glands as the spleen. 
In the blood going to the spleen, their proportion is one to two 
thoussud two kundred and sixty; in that returoing from the 
leen itis one to sixty, Every organ and every tissue changes 
fluid; and, to my mind, the mos: stupendous 
mhacle of organisation is the steady maintenance of but slightly 
variable characters in the living and m b'ood which is 
CS moment vadergsing anges of diferent Landa as it circu- 
letes each tissue and organ in the body. 

Yet with a'l this ch there 1s an mvariible transmission of 
the parental characters continual descent from e to 
particle as each takes the place of a former one; thus each 
organ continues .o discharge the same function from year to 
year. Animals of the same retaiarhe old number of organa, 
the same shape of body, and similar modes of life. There is no 
sign of commencing lile, no coiaing of new vital power, no pro- 
duction of hving out of dead matter, The onginal life extends 
its limi:s ; 1t operates in a more extended sphere ; but it 1. the 
same life, it o ei m the same way, it never fails to be recog- 
nuable in the individual by the sime characters as it had 
when it was fist known, Whitever other functions it discharges, 





the structure of animal membranes with the present ones. The 
akin (covering the outer surface- of the body), the mucous mem- 
branes, the serous linings of the- 


lymph-vessels and by nerves—the membrane in the 
parts and effectmg an“absolute separation of the from 
vessels and nerves, which were never to 


the skin, the hair-balbs, and the teeth are produced a local 
of the deep cells of the cuticle, « below 
the line “of the basement membrane or cutis, and the 


on which it wes supposed to occupy, as though no mem- 
were there to hinder them. ` 


xis and collolds—the by the 

offis as readily as water, the cry (such as hydro- 

oric acid and common salt) passing organic mem- 
branes with freedom, w. many of the such as 


milk, or pons oM notoriously 
Biacelt to analyse. And it has 
how animal membranes are traversed ‘various 


l 


ó 





to explain 
them without being -from 





advance in our knowiedge of and 

If basement membranes, the of bined vesicis, and of 
cells aro made up of colloidal matter, wo can’ easily understand 
how they are penetrated oids; and in’ like manner it 


it is plain we cannot continue to look upon animal mem- 
branes as fi such decided barriers agamst the penetra- 
tlon of one tissus by another, or by foreign matters, as was once 


me now direct your attention to the aspect of the 
udi hae itr Ment mentre Hole ha JAAD of 
vessels and nerves, and separate them from tho cells of glands 
and membranes. ] 

Mr. Bowman, in his admirable researches into the anatomy 


the of sense, discovesed that the filaments of the nerves 
of have a remarkable structure—that a piee 
finely , contain no white substance Schwann, 
the i nerve-fibres, Tho epi surface, 
too, of the olfaccory Mr, Bowman as 
greatly from that of ad of the nasal mucous 


This single instance, so proved, would be suffizient 
to destroy our former ideas that nerves are out under 
basement membranes anf never an layer. 

But this is nor the only case of thb kind. rela- 
tona of iic M e LEO cella of the tongue 
have been by Axel Key as similar in the funglform 


Aug. 20, 1874 | 


NATURE 


329 





papille of the frog, and by Schwalbe and Loven in the gustatory 
of the circumvallate and of some of the iform papillee in 
men and animals. On the sides of the circumvallate 
papile a pecdbarty in the shape and arrangement of the epithe- 
cells produces a series of taste-conea, the central cells of 
which are furnished with harr-lıke prolongations similgr to those 
of the olfactory cells. 

In the otolith sacs and the ampulle of the semicircular canals 
of the ear, the netve-filaments, having lost their white substance, 
become connected with peculiar auditory cells and end in hair- 
like processes between the epithelial cells. In the cochlea, too, 
notwithstand ng the complication of the examination produced 
by the rods of Corti, there is reason to believe that the cells sap- 
portmg hars which project beyond the epithelial surface are 
connected with the primitive nerve-fibrils of the plexus below. 

Of the recorded instances in which nerves pass base- 
ment membranes to get into direct contact or contmuity with the 
superjacent epi cells, none is so stnking as that of the 
salivary and other glands, if there be the least ground for the 
remarkably detailed observations and suggestions of Pfluger. 
They are of &o much importance snd interest in connection with 
the whole pioceas of secretion, that I offer no excuse for 
your on to them, even though it may be proved that the 
act of secretion is not attended with such ma: and exten- 
sive changes of structure as Pfluger poses Up to a certain 

int his observations may be asiy aod abuudadtly conned: 

nd that there is much greater difficulty ; but this meeting 
ers one of the most favourable opportunities for extending our 
Knowledge by bringing different observers into easy communica- 
tion with other, and enabling each to help the rest by stating 
the means by which he had overcome what seemed at first to be 
ple difficulties m the of an investigation. 

Piluger calls attention to the very variable characters of the 
alveoli, the secreting cells, and the excretory ducta of the salivary 
glands These parts, which were beli to have very deter- 
minate sizes and characters, he declares to differ very greatly in 
different parts of the same gland. The alveoli, compat by what 
we understand as ing or glandular epithelial cells, and the 
excretory ducta, lined by columnar epithelium, he thinks he can 
prove to be but different stages Gr development of the same 
structures, uced on the ends of the myriad nervous fila- 
ments su to these glands. 

On this view glandular epithelial cells must be regarded ss 
special organs of termination of nerve-fibrils, like the auditory 
cells, touch-corpuscles, olfactory cells, muscular fibre 
and the lke; the relation between such structures an 
the nerves becoming so close that it may be difficult, per- 
haps impossible, to define their ve limits,  Pfluger 
has figured the nuclei of the cells of the alveoli of the salivary 
glands, the sali cella, connected with a delicate fibre, 
which often plerces the surface of the cell in contact With the men 
brana propria, and gives the cell the a ce of being stalked. 
This appearance has also been seen Sehiuter, Otto Weber, 
Gianuza, Boll, and Kolhker ; and indeed the which 
PURI figured may be seen by anyone who will take the 
trouble to examine the salivary glands of the common cockroach 
(Blatia orrentalis). This was shown to me by my friend 
and pupil, Mr. Charles orkman ; and I have several p - 
rations w show a similar process to that which Pfluger 
observed and figured ; but that it 1s as clearly connected with 
the nucleus of the cell as he desciibes it I am not prepared to 
affirm. Pfluger says it 1s hollow, and often iu a large 
quantity of tenacious material which clearly p from the 
nuc 

In the interior of the gland there are ducts lined with & thick 
but single layer of columnar epithelium, the cells of which are 
clear and nucleated near their free end, but furnished with a 
large number of extremely fine varicose hairs at the end con- 
nected with the sandrana propria. This epithelium becomes 
thicker as tho ducts proceed towards ther connection with the 


alveoli ; and as t can be seen transuding from 
the ends of the cells when tow by 


t va has been made to 
irritation of the gland, Pfluger concludes that th are important 
secretory organs, Suck ducts uently form loops, or bend 
suddenly, or diverticula. epithelium of the d 
which carry the secretion out of the gland, is of a different 
“ppareatiy less important kind. 
figer directs special attention to tha number of nerves 
connected with the alveol, He has wentified them in freth 
specimens by their investment here and there by an ordinary 


double-contoured medulla, by their being blackened by perosmic 

thélr varicosities, aad by taeng d to large and more 
cas e a, He finds them branching in 
numbers amo the cells of the alveoli, and traces their fibrils 
to the nuclei of the cells, sometimes alter they have been con- 
nected with multipoler ganglon-cells , Or nerves covered by 
medulla snd and contaumuing numerous varicose axis 
cylinders, branch, and become covered with protoplasm 
set with nuclei, forming what PAuger calls a protoplasmic foot, 
and supposes to be a structure intermediate in character between 
nervous and glandular tissue. And on the surface of the ducts 
lined by columnar epithelium a nerve divides into a pencil-like 
tuft of varicose ribrils, each of which Pfluger says is directly con- 
tinuous with one of the processes of a columnar epithelial cell. 
I have frequently seen the pencil-like tuft of varicose fibnls on 
Serta of tho ducta lined by columnar epithelium ; but it 1s 
not so to be sure that the fibrils are connected with the pro- 
cesses of the celle. However, the statement is made in the moet 
pomtive way by Pfluger, who has mate these glands the subjects 
of very special and lengthened investigntion ; and his dra 
afford very strong corroborative testimony of the value of Hla 
statement. Moreover, fh independent observations on the pan- 
creas, he has also traced the nerves to endings in the secreting 
cells. 

But Pf has gone greatly further than thls. He has figured 
the bale lies procese ok the ciacied end of the columnar cells 
in all of transition into salrvary cells of new alveoli; and 
having previously found the nerves connected by varicose fibrils 
with protoplasmic masses set with nuclel, he concludes that it is 
possible that the salivary cells are developed on the ends of the 
nerves without interference of their own nucle, and that, os a 
continual new formation of alveoli and salivary cells implies the 


atrophy and disin on of correspon older parts, the 
alveoll with pele o ts of various forms which he has seen m 
moles aie evidences of such atrophy. 


With these numerous instances in which nerves are alleged to 
pass through membranes to be connected with the cells on their 
surfaces, as if these were their special modes of termination, we 
might well be content until there has been time for further inves- 
tigation by independent observers. ip here are yet other in: 
stances. Langerhans described, ın 1868, a fine network of fibres ın 
ma akm, Hom the supestielel past of which fine non-medullated 

end in the Malpighian layer of the 
epidermis, He saw in the epidermis also well-mar cells 
which, gavo off several processes towards the horny layer, and 
one long slender process which passed through the Malpighian 
layer into the cutis; He considers these cells to be nerrous, and 
thei peripheral processes to be the terminal parts of the nerves 
of the skin. C, J. Eberth agrees in the main with Langerhans, 


-and recognises fine nerve-fibres passing from the nerves of the 


cutis into the d layer of cuticular cells, and also sta-and- 
spladle-shaped calle: in the cuticle, which he suggests may be 
nervous structures, though he has not tiaced them in connection 
with nerve-fibres, 

On the surface of young fishes and Amphibia F, E. Schutze 
has described nerve-hars arranged in the form of tufts or brushes 
very much as is the case in the organ of heanng; in ths in- 
stance the brush-hke endings of the nerves are probably con- 
nected grith toach. . 


ficial plexus under the anterior elastic lamina ; from this per- 
y through the lamina, and 
then under the break up into -lke or star- 
shaped finer branches, whi form a plexus giving off fine nerves 
at tolerably regular intervals between the p 
cial spheroidal ones, and dividing at length 
ea, which end by somewhat swollen ex- 
tremities in the most superficial epithelial la Thus the 
exquimte senmbility of the front of the eye, like that of the 
olfactory or mucous membranes, may be accounted for. 
Bier Stee E os ee 
applied to this department of biology for some years and 
think that tha ingittenent which has Lorded the pret toes te for 
it was only perfected so as to be capable of use for such purposes 
about 1820, I cannot but congratulate the Section on the abun- 
dant fruits we are reaping. 1 
And when, in addition, I contemplate the amount of certainty 
which physical has imparted to physiology by 
ining and m 


wae 





tingmshed as a very notable one for , and especially for 


h A 

E idering that so much time is required for making a single 
careful observation, it is very fortunate that so large an array of 
inquirers and so mnch talent are employed upon the ects m 
which we are interested, and that once & year have this 








SCIENTIFIC SERIALS . 
Proceedings of tke Berwickshire Naturalist? Club.—This is the 
first part of a new volume of the always welcome ings of 


natural , but also with sabjects of antiquarian, 
logical and historical neture, This part of the Proceed- 
ingr y contains & large of on the 


, the annual address of the president, Dr. Charles Stuart, 
Toni of a mrmmary of Hio Bre ENS of the chub during the 
previous year, os proceedings take place mostly in the 
open alr, in ang summer, the dent's address ls almost 

ways bracing int and of information ; it is so 
in the present case. Ont of 


J ton, avg a darin of € lb Holy Island in May 
Oo 


has & large number of papers in this ; of his 
more strictly scientific contributions are the it Hey of some 
Bass Plants,” ^ Arrival, Departure, and Local of Birds 


Under the head of '' Hawick its Neighbourhood,” we have 
the geology of the Hawick district by Prof. James Elliott, and 
p . John Anderson 


gives a list of Lep taken at various in the south- 
east of Scotland in 1873, and Mr. A. the Habitats of 
some Berwickshire Birds, There are three contributions on Pea 


Sudaica by Mr. A. Brotherton, Mr. A. Kelly, and Mr. J. Hardy. 


- Mr, Brotherton also contributes '' Notes, 1873,” and 
a ''List of Tweedside Plants, mostl recent introduction.” 
Sir Walter Elliot has an interesting o of the late Dr. T, C. 
erdan, who wrote so largely on Indian natural . We 


ve not space to refer to the Interesting historical and. 
papers. i 
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SOCIETIES AND ACADEMIES 
GoTTINGEN : t 
Royal Society of Sciences, March 7.—M. Wieseler read 
a paper On the Surname '' ” as applied to Poseidon. 


of Sustans..—M. Hjerkesm have a generalisation of the problem 
of motions produced in a still inelastic fluid by the motion of an 
a P 

ARIS 


: Academy of Sciences, Aug. 10—M. Bertrand in the chair. 
Tte. M WE papeis, were, rond 1 OR E Da cae M. 
Helmholtz, by Bertrand. —Studies on the fossil grain found 
in a ecified state fn the coal formation of Saint Etienne, by M. 
Ad. Brongniart. —Note on the isthmus of Gabès and the eastern 
extremity of the Saharan depression, by M. Edm. Fuchs, The 


ing a centre ses in ris, —Fifth note on the conductivity ot 
ligneous by M. du Moncel.—Researches on 
podiet j of powder ; by MM. Noble and F. A. Abel 


memoir.—Actual state of the invasion o£ Paywlorera in 


the Charente provindss : muc lory ó letter fom M J, Girard 
to of- waste 


the perpe-ual secretary.—On the em 
Thyasira: a letter ee erre de Roo to M. 


mo Sete band: mites -spectrin The resolts are— 
oid aoa eai d tyes OF Camis Gut 
—O 


Secrétan-Eichens- equatoreal, 


‘pan beervations of Borrelly’s comet (IV. P 
ons s . I874 
Richens M, W 


made with the Secrdtan. olf. —On 
the un us Tass to the construction of the 
camera lucida, GP Govk--Stratification of the electric 
light, by M. Bidaud. — On d charcoals and their 

by M. Melsen the of 
clays (second va M Pare Th. S .— of 
tamin, by MM. mts and . The authors 
alow tho solution to pass through a of hide, 


polymeride 
of the essence of terebenthene, tetraterebenthens, M. J. 
Ribau. This substance fy obtained by the action of 
chlaride upon terebenthene. —On tha albumens of the white of 


and on the development of vibrios i 

,—On the scales of the lateral line in different percoid 
fish, by L. Vaillant ——On the influence of forests on the 
quee o Hi which. a conntry recevei by MAT. Te Pantat 
and À. prec mde aeg the white statuary 
marbles of tho Pyrenees Alps, by M. A. Coquand. 
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the Life ot the Menads: W. EL Dal- 


RA Da eM ct tha Iron end Sed Inatitate, voL L 
repas h a rommury of Natural History. New Edition (Longmans) 
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FIFTH REPORT OF THE SCIENCE 
COMMISSION 

"RE Fifth Report of the Royal Commission on 

Scientific Instruction. and the Advancement of 
Science, just issued, is a comparatively short one; but to 
many it wil possess an unusual amofnt of interest, as 
showing how far private effort may be relied upon to 
supply the vast deficiency which at present exists in the 
means for affording a higher education accessible to all 
classes. 

The Report is concerned with five institutions, each the 
result of private effort, and each having done much 
in its own way to raise the standard of the higher edu- 
cation, to*place it within the reach of a wider circle, and 
to bring the physical and natural sciences to the front as 
indispensable branches of knowledge and an invaluable 
means of culture, without which all education must be 
radically incomplete. These institutions are—the two 
metropolitan Colleges (vir, University and King's Col- 
leges), the Owens College, the Newcastle College of 
Physical Science, and the Catholic University of Ireland, 

The Report gives an account of the origin and growth 
of each of these Colleges, founded on abundant data 
supplied by the authorities of the various institutions, 
Ample details are given as to the amount and sources 
of income of each of the five Colleges, the number and 
kinds of professorships, the income of each Chair, the 
number of students in each class during the last two 
years—in short, all information needed to form an opinion 
as to the kind and comprehensiveness of education which 
the Colleges aim to give, the means at their command to 
carry out their ideal aims, and the extent to which they 
have been successful. 

The expenditure of University College, London, on 
capital account, for all purposes, up to the year 1870, 
amounted to 202,287/4, the whole having been defrayed 
out of the original share capital of the College, and out 
of the sums that have been either given or bequeathed 
to it for general purposes from time to time. In addition 
to the capital sum thus expended there are endowments 
arising out of various bequests which produced, in 1870, 
an annual income of 2,9784. Of this income, 2,2767. is 
appropriated to special purposes; no assistance has ever 
been received from any Government grant. 

The School established in connection with the College 
is of unquestionable advantage to it, as a large and in- 
creasing proportion of well-prepared pupils pass from the 
former to the latter ; and during the last few years the 
College has been slightly a gainer,in a pecuniary point of 
view, by the maintenance of the School The scientific 
Chairs of the College are eleven in number. Of these 
eleven professorships, one only is endowed, Mr. T. 
J. Philips Jodrell having lately presented to the College 
the sum of 7,5007. for a permanent endowment of the 
Chair of Physiology. "With the exception of this recent 
benefaction, the Kollege can hardly be said to possess 
any endowment whatever the revenue of which is pro- 
perly applicable to the support of its Scientific Faculty. 
The Professor of Geology, hofvever, receives 314. per 
annum from the Goldsmid Fund. 


Vor. x.—No. 25a 


The courses of study, as indicated in the programmes 
of the professorial lectures, appear to be carefully 
arranged with a view to the requirements both of elemen- 
tary and of advanced students. Great importance is 
attached to the laboratory instruction in Physics, Chemis- 
try, and Physiology. The College has but few scholar- 
ships or exhibitions, and of these, none are appropriated 
exclusively to scientific subjects. 

The Report of the Council states that during the session 
1873-74 the number of pupils was 1,542; of these, 893 
were students in the College, and 649 pupils in the- 
School Of the students, 322 belonged to the Faculty of 
Medicine. In the Faculties of Arts and Laws and of 
Science there were 571. The fees received, exclusive of 
those for clinical instruction, amounted to 24,266/. 10s. 64. 
The total payments out of these fees to the professors, 
teachers, and masters, amounted to 16,9047. 8s. 6d., leav- 
ing 7,3627. 2s, for tht College share of fees. 

The evidence which has been laid before the Commis- 
sion clearly shows that the usefulness of the College is 
greatly restricted by the insufficiency of funds. The 
difficulty is felt in two respects: first, in providing ade- 
quate payment for the professors and their assistants ; and 
secondly, in providing laboratory accommodation upon a 
sufficient scale, together with the proper appliances for 
instruction and research. The Report gives a schedule of 
payments to the various scientific professors, followed by 
a schedule of the lectures given by each ; and looked at 
merely from this point of view alone, the disproportion 
between the payment and the work done is very stnking. 

In the opinion of the secretary of the College, “ the large 
deductions from the fees which the College is obliged to 
make in order to provide for the current expenses of the 
institution, have a twofold injurious effect. They materially 
diminish the remuneration of the professors, and so far 
tend to deprive the College of the services of able men, 
and by rendering it necessary to charge fees higher thau 
might otherwise be requisite, they must have the indirect 
effect of keeping down the number of our students, 
The result is that our professors as a rule are very 
inadequately paid." The natural consequence of the 
inadequacy of the professorial stipends is, that in many 
cases the College has found it impossible to retain the 
services of some of its most distinguished professors. 
Some striking instances of very recent occurrence, which 
show the disadvantage at which the College is placed in 
this respect, are mentioned in the evidence. 

The resources of the College have, moreover, been 
quite inadequate to provide suitable and sufficient labora- 
tories, apparatus, and assistance for the practical depart- 
ments of experimental science, The Council have done 
what they could with the means at their disposal, but 
these are so inadequate as seriously to cripple the 
efficiency of the scientific instruction given hy the Col- 
lege. Proposals for the extension of the College buildings 
appear at various times to have come under the consi- 
deration of the Council, but no defmite action has been 
taken with regard to them. One of the most important 
uses to which the additions would be put, were they made, 
would be laboratories for practical study and original 
research in connection with the various Science Chairs. 

The history and constitution of King’s College is in 
some respects similar to that of University College ; by 
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its Srigindl charter, however, dated 1828, it is intimately 
. ‘associated With the Church :of England. It started at 
"first-ánd has all along.-had to struggle with even 


^ greater difficulties than University College. For new 


buildings and other purposes it has had to incur debt 
from time to time, more especially to meet the increased 
demands of physical science, for which more accommoda- 
tion is urgently needed. 
_ The expenditure of the capital funds of the College 
from its foundation up to the present time amounts to 
180,421} 55. 9d. 

The schedule of payments shows that, as in the case of 
University College, the teaching staff is very inadequately 
paid. 

The. evening classes at King’s College have been 
eminently successful, and brovide a fairly complete course 
of scientific instruction for persons who are unable to 
attend the day classes. They were attended in 1873 by 
as many as 550 students, the majority of whom attended 
more than one class ; about 300 out of the 550 attending 
Science Classes. The financial relations of the School, 
which is in a flourishing condition, to the College are 
substantially the same as at University College. 

The same complaint: is-made in the case of King’s as 
in the case of Universjty College ; the chief impediment 
to its further success is “that it is so extremely poor.” 
The various scientific departments of the College do not 
pay, and were it not for the theological and literary de- 
partments, the College, we fear, would have to shut its 
doors. The professors ought to get-three-fourths of the 
fees, but often a percentage for college expenses has to be 

- deducted from the small sums thus yielded. 

We quote in full the recommendations of the Com- 
mission with reference to the two Metropolitan Colleges, 
recommendations which, if carried out, would undoubtedly 

` increase the?efficiency of these Colleges, and from which 
the country would reap a rich return. 


“ After reviewing the evidence laid before us 
with regard to University and King's e and es- 
pecially taking into account the c services 
which have been rendered by cns two 5 lusttutions to 
scientific education in the metropolis, we are of opinion 
that, subject to the reservations which we shall make 
hereafter, they have established a claim to the aid of 
Government which ought to be admitted. We think that 
süch Government aid should be afforded, both in the form 
‘of a capital sum to enable the Co to extend their 
buildings where requisite, and to provide the additienal 
, appliances for teaching which the advance of scientific 

end has now rendered absolutely necessary ; and 
l also in the form of an annual grant in aid of the ordinary 
worlang expenses of the Colleges. 

* With regard to the grant of 2 capital sum; we are of 
+ opinion that it should’ be appropriated to definite objects 
such as those above referred to; and we further think 
that the aqount of such ts should be dependent upon 
the amounts raised by su iption. 

* With-regard to the annual grants in aid of the income 
uds me ES es, we think that they also should be appro- 

efinite purposes, such, for instance, as the 

E of the stipends of certain professorships, 
the payment of demonstrators and assistants, or payments 
in aid of the laboratory and establishment An 
account .of the yearly expenditure of each institution 
receiving. such asii ce should reported to Govern- 
ment.’ -As the suspension or wi wal of the annual 
grant would always remain in the power of Parliament, 


we do not think that it would be necessary or desirable to 
pie ie Crown a voice in the appointment of the pro- 
essors, or any cohtrol over the ent of the 
Colleges, other than such visitatorial j con as would 
be implied by an annual presentation of the accounts, 
de diu Paredes school in the metro- 
ought to-receive ka eiie from an insti- 
ch is itself in receipt of such assistance from 
Palins our recommendation of Government aid to _ 
University College is subject to the reservation that its 
financial ts shall be such as, while enabling the 
College to do justice to the School, may prevent the 
School from becoming a charge upon the funds of the 


.College on an average of years. Our recommendation is 


also subject to the reservation that the finances of the 
Hospital and of the purely medical acie sal 
be kept distinct from those of the cage gi 
many has not extended to Medical Schools, and alien is ot 
wi our province to make any- recommendation with 
respect to Government aid to such schoolsp whether 
associated with scientific colleges or not. In the case of 
University College, where such an association exists, we 
think it expedient that the annual outlay on Bep 
medical Gad ca should be kept distinct, in order to 
enable th vernment to consider separately the question 
of aid to the scientific department. At the same time. 
we do not think that there is any reason why the Boye 
School and the Hospital sh not continue, as at 
present, tnder the management and control of the Council 
of the College. 

©The same reservations apply to our recommendations 
with regard to King's College. Indeed, so far as King's 
College Hospital and the Medical School connected with 
it are concerned, the need of such a reservation is more 
obvious, because itis admitted that these institutions are 


a hea: burden upon the resources of the Sole 
th regard to King’s College, we would further 
suggest that the College should apply ly for a new Charter, 
or an Act of Parliament, with the view of cancelling 
the proprietary rights of its shareholders, and of abolish- . 
ing all religious restrictions she as any such exist) on . 
the selection of professors of science, and on the privi- . 
leges extended to students of science. We consider that 
any of public money which may be made to King’s 
College should be conditional on such a reconstitution of 
the College as should effect these objects. And we sug- 
gest that advantage might be taken of the opportunity 
us afforded to introduce into the government of the _ 
College such other modifications as the experience of the 
ns concerned in its management may have shown to 
Bed desirable.” a J. S. K. 
(To bs continued.). 





THE INTERNATIONAL PREHISTORIC 'CON- 
GRESS OF ANTHROPOLOGY AND ARCHE- 
OLOGY—STOCKHOLM MEETING 


"ps Congress held its inaugural meeting on Aug.7, 

and by acclamation elected Count Hamilton its, 
president, and the gentlemen already mentioned in 
NATURE (vol. x. p. 307) its acting office-bearers. ‘ 

There was no further business that day; but the 300 

foreign members present (the whole Congress amounts 
to-over 1,400) were hospitably entertained in the evening 
by the town of Stockholm at Hasselbacken, which is to 
Stockholm what Richmond is to Loydon.. There were ~. 
music, supper, and fireworks; and during the evening, ` 
in reply toa well-worded toast of welcome from the 


-Mayor, several good speeches ¥ were delivered by members 


of the council representing the diffepent-nations present. 
On Saturday the real work of the Congress began, and. 
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the questions discussed. were—-What are the most 
ancient traces of man in Sweden? and Is it possible to 
indicate the routes, during antiquity, through which the 
commerce in yellow amber went? 

Baron Kurck opened the discugsion by stating that he 
believed that the most ancient traces of man were to be 
found in the southern parts of Sweden, and that during 
the Stone Age men had gradually and slowly travelled 
northwards, which he thought was sufficiently proved by 
the fact that the rudest constructed stone implements 
were found in the south, and that they became more and 
more mixed with polished ones as you proceeded in a 
northern direction, The question was entered into with 
liveleness, and, among others, three of our countrymen, 
Franks, Evans, and Howorth, took an active part and 
ably sustained the reputation of Anthropology among 
British savans. 

At the Monday's sitting, when a point of great interest 
was discussed, namely, the characteristics of the polished 
stones in Sweden, and whether 1t was possible to attribute 
the antiquities of this age to one people or to the coexist- 
ence of several tribes inhabiting the different parts of 
Sweden, the King honoured the Congress with his pre- 
sence, It would appear, too, that he was interested in the 
speeches, as on a subsequent day he not only himself 
returned, but brought the Queen with him. The discus- 
sion on that occasion was fortunately even more interest- 
ing than on the previous occasion, for it was on the 
Bronze Age, and what were the analogies in the manners 
and the industry of the Swedish people at that time when 
compared with those of the same period in the other 
countries of Europe: also on comparing the Bronze Age 
with those which preceded it. On Tuesday the Congress 
visited Upsala (the Oxford of Sweden), and were received 
and entertained by the professors and students in a most 
novel and interesting manner. They met us at the rail- 
way station, the students all with their white caps on, 
and carrying the twelve white silk banners, with the em- 
broidered arms and devices of their respective provinces 
upon them, done in gold and silk thread in a manner 
which it would be hard to find female fingers at the pre- 
sent day, even when stimulated by Cupid's dart, capable 
or willing to execute. The choir of students, which I am 
told is the best in Europe, sang a song of welcome, and 
then marched before us to the principal points of interest 
in the town, several times giving us brilliant examples of 
their vocal powers, especially in the cathedral Our visit 
to Upsala was, however, not one entirely for amusement, 
but for instruction, and a few miles from the town was one 
of the largest of the country's tumuli, opened for our in- 
spection, It was nearly 40 ft. high, and composed chiefly 
of sand, covered over with grass, looking like a little hill, 
but one at whose height and steep sides you would look 
twice before attempting to ascend. In this were found 
human remains and the bones of animals (burned) sup- 
posed to have been offered in sacrifice. Fragments of 
gold and iron were also discovered, and a coin, all of 
which lead to the belief that this tumulus is not more 
ancient than thesfourth century. Another excursion was 
made on Thursday to the Isle of Bjdrko, where there is 
an ancient cemetery of 2,000 tumuli, each about 4ft. 
or 5 ft. high, and from 12 ft. to 18 ft. in diameter. Within 
a couple of hundred yards from this is the site of the 


ancient town ; nothing remains to tell of its site but the 
souvenirs which lie hid in its soil, which is called the 
“ Black Earth,” and is famous for its potatoes. Several 
trenches, 3 ft. deep and nearly 4 ft. wide, were run though 
the site of this ancient town, and several of the members 
of the Congress were fortunate enough to pick up articles 
of interest—fragments of very rude pottcry, needles of 
bone, glass beads, fragments of iron, and an immense 
number of the bones of domestic animals, including 
those of the horse, ox, sheep, dog, cat, pig, as well as of 
birds. From the remains found here it appears this town 
must have existed at least up to the eighth century. Be- 
fore the visit of the Congress to it were found several 
iron keys, fish-hooks, and pincers: also a whole neck- 
lace of coloured glass beads, chicfly white and red; a 
great many fragments of hair (combs, some very well 
engraved, with crossing straight lines, circles, and dots. 
They were all formed of bone. 

On the following day was discussed the question of how 
the age of Iron was characterised in Sweden, and an 
attempt was made to establish the relations at that 
period which existed between the Swedes and the more 
southein nations ; but, just as on some of the other occa- 
sions, no definite conclusion was arrived at, and this arose 
from the great tendency membeys showed for discussing 
the details instead of keeping to the main subject. The 
last question considered was, what were the anatomical 
and ethnical characters of the prehistoric men in Sweden? 
This afforded a second opportunity to the Congress of 
hearing an interesting passage of arms between Messrs, 
Virchow and Quatrefages, very similar in substance to 
what we had from them in print the year after the Franco- 
German war. They agreed to differ then, and they agree 
to differ still. It was interesting, but not to the point. 
However, all ended amicably, and the seventh session of 
the International Prehistoric Anthropological and Archæo- 
logical Congress may be said to have terminated by an 
evening party given by the King of Sweden to all its 
members at his country palace of Drottningholm, on 
Saturday, August 15,1874. Her Majesty and the Queen 
Dowager were both present. This evening party will 
long remain in the memory of the members of the Con- 
gress as a pleasant tribute of royalty to the shrine of 
science, reflecting as it does as much credit on the intel- 
lectual acumen of him who gave it as honour on those 
who received it. 

.lhe next meeting of the International Prehistoric 
Anthropological and Archstological Congress will be 
held at Pesth in 1876. GEORGE HARLEY 








ARMSTRONG'S “ORGANIC CHEMISTRY" 


Introduction to the Study of Organic Chemistry. The 
Chemistry of Carbon and tts Compeundr* By Henry 
E. Armstrong, Ph.D., F.C.S. (London: Longmans 
and Co., 1874.) 

Tie write & good introduction to any subject is suffi- 

ciently difficult, but if the subject be developing 
very rapidly and undergoing very marked changes, as is 
the case with organic chemistry, obviously the difficulty 
of presenting such a, subject to a student in a satisfactory 
manner is vastly increased. Dr. Armstrong has devoted 
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himself heart and soul to his work: the requisite know- 
ledge’ he evidently possesses, and he has shown good 
judgment in selecting from much new matter what to bring 
forward and what to withhold. Neitherin arrangement 
nor in substance has he made direct use of previous 
^ treatises on the subject; he has written his own book 
on organic chemistry, and it certainly will prove to bea 
good and useful one. 

. No treatise of note on this subject had appeared of late 
years in our language, and this rapidly developing branch 
of science had outgrown the old form im which it had 

. been cast. The change of name which has been suggested 
is really indicative of the change the science has under- 
gone : formerly it was Organic Chemistry ; now it is the 
Chemistry of the Carbon Compounds ; in fact, formerly it 
was the properties of a fe substances, the direct pro- 
ducts from organised structures, which was studied, 
whereas now a very large portion of a treatise on organic 
chemistry is taken up with the exposition of the theore- 
tical constitution of artificially prepared bodies. In few 
branches of science has theory been more useful and 
productive of more good than in this branch of chemistry ; 
and certainly inorganic chemistry, although dealing with 
simpler bodies, owes much to lessons derived from the 

organic branch of the subject. ! 

Dr. Armstrong has grouped his subjects in a simple, 
and, if in somewhat a summary, still in a philosophic 
way. He casts off and entirely ignores all bodies which 
at present refuse to fall into some established group. 
Thus, such bodies as the natural organic alkaloids, indigo, 
albumen, &c., find at present no place inhis book ; while 
we do not regret the exclusion of bodies of doubtful 
composition, unknown constitution, and but little special 
interest, still, to ignore the whole of the well-defined class 
of natural alkaloids was hardly necessary as a matter of 
principle, and certainly will prove inconvenient to the 

gtudent. 

: Since this special property of carbon, this power which it 
has of combining with itself, appears capable of yielding an 
almost infinite number of compounds, the classification 
of this host of bodies becomes a matter of the first im- 
portance. So, few were the number of organic bodies 
known only some forty years ago, that they could be 
classed according to their origin as vegetable or animal 
substances ; afterwards there sprung up a multitude of 
bodies formed directly or indirectly from these, and we 
have the first indication of those series of bodies which age 

_ now so characteristic of organic chemistry. More or less 
of the old principle of grouping has lingered in the science 

' until now, but in this book it gives way entirely to group- 

ing dependent solely on. constitution ; some of the many 

series of organic bodies are now tolerably complete, and 
the discovery of new bodies, instead of as formerly tend- 
ing to complicate the science, now tends to simplify it. 

In this arrangement of the compounds in series, Dr. 

Armstrong introduces a simplification which is important ; 

he does away with the aromatic group of compounds as 

a distinct group, and merges them in the larger general 

groups. This aromatic group of compounds, as they have 

been designated, have undoubtedly very marked and 
specific properties, but Dr. Armstrong shall state for him- 
self his reasons for giving up the exclusion of them from 
the general series to which they may be considered as 





belonging, and we think most chemists will be inclined to 
agree with him :— 

‘The division of carbon compounds into two great 
groups of fatty and aromatic substances, which has found 
favour of late years, has not been adopted. It appears 


‘to have arisen from the comparison of single substances, 


and cannot be sustained, I believe, if whole series are 
contrasted. Itis now placed beyond doubt that in each 
homologous series of carbon compounds the properties 
(physical and chemical) of the successive terms undergo 
from first to last a progressive modification, and there is 
every reason to believe that in like manner the successive 
terms in each isologous series undergo a progressive 
modification. At present we are not acquainted with a 
single complete homologous or isologous series, so that it 
is difficult to draw conclusions ; bat to judge from the 
evidence at our disposal it appears highly probable that 
the modification in properties from term to term of each 
homologous and isologous series is of so gradual a cha- 
racter that continuity may be said to exist throughout. 
If so, it is as little possible to divide carbon compounds 
into two. great groups as it is to draw a line which shall 
sharply divide so-called inorganic and organic compounds; 
that such a division appears possible at present is simply 
the consequence of the number of links which are still 
missing in the chain of facts.” 

While speaking of certain innovations which Dr. Arm- ` 
strong has introduced into his book, the substitution of 
the term “unit weight" for combining or atomic weight 
should be noted : the term certainly has the advantage of 
being free from all theoretical significance ; but if the 
term afom is objected to, the term combining weight, 
already in common use, would, we should have thought, 
so nearly have expressed Dr. Armstrong’s meaning as to 
save the necessity of introducing a new term. The 
general arrangement of the book is clear and simple. 
The first chapter deals with the methods of organic 
analysis ; and should any student be so unfortunate as not 
to have the opportunity of learning from experiment how 
organic bodies are analysed, certainly if he reads this 
chapter he will be well able to picture to himself the kind 
of way in which the determinations are made. The 
explanation of the use and meaning of formule naturally 
follow the determination of the data on which they rest. 
The following caution to students is not uncalled for, and 
cannot be too strongly impressed upon them. The author 
says, speaking of rational, constitutional, and structura 
formule ; * The use of these terms seems to imply, how- 
ever, that such formule express the constitution or 
structure of the bodies to which they refer ; but we must 

ourselves most carefully against this impression, 
since, hypothesis aside, we possess no real knowledge as 
to the internal constitution of chemical compounds, or of 
the mode of arrangement of the atoms of which bodies 
are presumed to be madeup; and although rational 
formule may represent the approximate constitution of 
chemical compounds, yet in the present state of our 
knowledge it is advisable to regard them simply as con- 
densed symbolic expressions of the chesnical nature and 
mode of formation of the compounds represented ; they: 
enable us, so to speak, to decipher at a glance the 
chemical history of compeunds.” 

The second chapter is devoted to the classification of 


Aug. 27, 1874] 


NATURE 


335 





organic compounds, and Dr. Armstrong arranges them 
all under the following nine heads :—Hydrocarbons, 
Alcohols, Ethers, Aldehydes, Ketones, Acids, Anhydrides, 
Amines, and Organio-Metallic Bodies. To each class he 
devotes a few lines of explanation; in fact, the whole 
chapter is a general outline of what is to follow, and is 
very useful as giving a general and comprehensive view 
of the whole subject. The kind of action exerted by the 
most important reagents on organic bodies is next de- 
scribed, and will be useful to the student who already has 
some knowledge of the bodies acted op. After thus 
disposing of these introductory matters, the systematic 
study of the different classes of bodies above named is 
commenced and carried through, chapter by chapter, 
nearly in the above order, the study of Carbon itself 
forming the starting-point. 

The book will certainly prove of great use in this 
country and do good service in extending a knowledge 
of organic chemistry. Students in general will hardly 
look upon it as an interesting text-book ; long lists of rare 
substances, whose only real interest at present is in their 
constitution, cannot be made very attractive. The descrip- 
tions, however, of important methods of preparation and 
of purification of different bodies are very well given, and 
there is a reality and freshness about them which is not 
generally met with in systematic works on organic 
chemistry. Dr. Armstrong has evidently not been con- 
tent to obtain all his information second hand. 

The book wil probably become the standaid text- 
book on organic chemistry in this country, and in future 
editions probably will develop into a larger work; at 
present even it contains much detail, and is suited rather 
for the advanced student than for the mere beginner. 


LETTERS TO THE EDITOR 


[Ths Editor dees not hold kimself responsible for odisioms expressed 
1 o nelice ts laken of anonymons 


Mr. Herbert Spencer and Physical Axioms 


IN my lelter, published in NATURE, vol. x. p. 104, I asked 
the following question— Does Mr. Spencer regard the second 
law of motion as en ‘‘unconsciously-tormed preconception,” or 
as a ‘‘ corollary of a pieconception,” or as a *' consciously-formed 
hypothesis ” ? 

is led to a correspondence with Mr. Spencer, which he has 
thought well to publish, with comments, as part of a pamphlet 
appendices to his fo:mer pamphlet enti led ‘* Mr. 
Herbeit Spencer and the British Quarterly Reviewer.” Conse- 
uently, I should be glad if you would allow me space for a few 
words to state what now appesis to be the result of the 
controversy. 
By the fuller explanation with which Mr. Spencer has 
favoured me, it has now been made clear that, on his theory 
of the evolution of physical axloms, the second law of motion i5 
not itself a “ preconception,” but a ''coro of a preconcep- 
tion,” that is, a truth. implied in, but only evolved by conscious 
mental processes from, the preconception ; though he afterwards 
somewhat qualifies this statement by admitting conscious edser- 
vation to have its share in the result, when he says, ‘‘ Observation 
aids in disentangling the truth that this 1e'&tion between force 
and motion 1s more distinct where the actions are stmplest—so 
leading to the injuition that the proport onal is absolute where 
the simplicity is absulute.” state this, fairness to Mr. 
Spencer, because he lays stress on the distinction, and rightly so 
from the point of view of psychological theory ; though as re- 
gards my argument that the d law of motion is not to be 
regarded ae many Pee an d cognition, it is a side issue of 
no importance, E 


But with respect to the main issue, I have at length obtained 
a definite reply in a passage which I proceed to quote from Mi. 
Spencers comments on my lest letter to him. I had saxi— 
‘Various hypotheses as to the relation between force and change 
of motion may be made, all consistent with the general precon- 
ception of the proportionality of cnuse and effect, and between 
which the mind alone 1s unable to decide, until at calls to its nid 
conscious obseryntion or experiment.” To which Mr, Spencer 
Tejoins—(the italics are mine)—‘‘ This is perfectly uue. Phare 
said nothing to the contrary. My ent implies nothing to 
the contrary. Jam not concerned the question how impressed 
ferce ıs to be measured, er how alteration of motion ss to be wteasured 
The second Jaw of motion is a y abstract statement, aud I 
held it to be à priori only in its abstract ferm. It asseris that the 
alteration of motion (a right mode of measurement ar 
sumed) is p to the impressed force (2 right mode of 
measurement assumed). I do not affirm that we know, 
à riori, in what terms of and time and mass change of 
motion is to be expressed. The Jaw, as formulated, leaves this 
unspecified ; and all I hold to Be à priors is that which is alone 
stated in the Jaw." 

To the mathematician and physi comment on this is hardly 
paras I was fight when I seid, in a former note, that there 
is little left to argue about. The osteologist may doubtless for 
his own p speak of the skeleton of a horse as a hose, 
though the bones would be a sorry substitute for the living 
animal to a man who wanted it to do his work. And so, too, 
Mr. Spencer, as a psychologist, might (if it did not lead to that 
disastrous confusion which we have complained that his use or 
misuse of the terms of physical science does lead to) speak of the 
second Jaw of motion *' in its abstract form” as the second law of 
motion ; but Newton, who had carefully defined quan- 
tity of motion and of motive force before enunclating his '' en 
mata sive Leges Motûs,” did not regard it as a ‘ purely abstract 
statement ;" and mathematiaan and physicist, who has to 
any extent followed in Newton's steps, knows that all that gives 
life and force —that is, power to generate new iesults and to 
co-ordinate and explain the external phenomena with which 
phy aici ds concerned xo thus Gr ati other physical axiom 1s not 
its d #7 ori basis or abahact form, bat that element in it which 
has been derived from conscious observation or experiment. 

The upshot of the whole controversy, then, is that the physical 
axioms of Mr. Spencer are not the living truths which form the 
basis of the physical sciences, but the bare abstract foms in 
which those truths may conveniently—possibly Mr. Spencer 
would say mnst—be ex I trust that the value of thy 
result, to the readers of Mr, Spercer's first principles, may be 
some atonement for the space and time which the conhoversy 
has occupied. RonzRT B, HAYWARD 

Hairow 


Darwin on “ The Oiigination of Life" 


Wy are constantly meeting with an objection to Mr. Darwin!s 
wiitinge, urged alike by friends and foes, on the score of his not 
Eaving published his views concerning the origin of life, As this 
objection 1efers to a matter of hterary teste 1ather than to any- 
thing of substantial im: ce, in ordinary cases it is best met 
by silence ; but when a ent of the Bntish Association pives 
it & prominent position in his inaugural address, it is time that a 

ient view should be raised. 

Towards the close of his discourse, Dr. Tyndall observes :— 
‘The origination of life is a point lightly touched upon, if at 
all, by . Darwin and Mr. penca, iminisbıng gradually 
the number of progenitors, Mr. comes at len to one 
* primordial form ;' but he does not say, as far as I rememLe, 
how he supposes this form to have been introduced. He quotes 
with sausíaction the words of a celebrated author and divine who 
had ‘ gradually learnt to see that it is just as noble a conception 
of the Deity to believe He created a few origina forms capable 
of self-development into other and needful forms, as to believe 
that He required a fresh act of creation to supply’ the voids 
caused by the action of His laws’ What Mr. Darwin thinks of 
this view of the introduction of life I do not know. Whether he 
does or does not introduce his ‘pmmordial form’ by a creative 
act, I do not know. Bat the question will inevitably be asked, 
‘How came the form theie?’. ... We need clearness and 
thoroughness here," &c. Now, I submit that although this is a 
question which must “inevitably be asked,” it is neverthe- 
leas pi ure with which Mr, Darwin has nothing whatever to 
do, e problem concerning the origin of life is as distinct from 
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origin of species, as any two problerfis can 
2 writer to 


ed to- 
layed in not allowing himself to digress into col- 
wever great the temptation to .may be. 
All his vast and numerous conquests of thought have been 
achieved by a rigid adherence to the philosophy of fact ; there. 
Hera un EI E í 
which pure 

Surely it would 
be a deplorable thing were ‘‘ the epoch- book ” -allowed 
io present a gratuitous deviation from this method, merely in 


has always 


-order to plunge into a sea of à grisri conceptions where inductive 


verification is as yet impomiblé, The passage ted“ by Prof. 
Tyndall is adduced Mr. Darwin only in order to show that 
the transmutation of species is concerned, 
the evolution theory lies us with “just as noble a cónception 
of the Delty ” as does i 


theory ef special creation. Regardin 
the more ulti uestion, must s1y with Dr. padale 
1 What Mr. thinks of the introduction of life I do pot 
know ;" and this, I take it, is just the condition in which the 
author of the ** Origin of Specles" should allow his opinions to 
In short, those, who censure Mr. 


which this very 
Russen T of th of Mr. Darwm ances 
expressing the opinion esmajority . 's 
when I say, that whatever our ontological views may happen to 
subsequent editions, 


be, we all unite in dip tuai, P 
he will not spoil the splendour of his finished work by indulging 


in pecel tona es to ER Me as they must be unpro- 
‘fitable in themselves. M 
Aug. 2I A DISCIPLE OF DARWIN. 


Origin ;" and I am sure that 





Meteors 


ON referring to my record of meteors for the 8th inst., I find 
two meteors nearly at the times mentioned by Prof. Tait (vol. 
x. D. 305), viz, 10.33 and 10.53. Tbatat 1033 was, from its 

tion as seen here, unquestionably sof identical with the one 
saw.’ That at 10.53 may possibly be the same, if by 
Monoceros Prof. Tait means the constellation com marked 
at Equuleus. If such is the ep dae RE as the 
data necessitates, would give for the meteor's height at the be- 

I have of course had to assume a path for the northern station, 
but as the radiant point, was inele ted, aad one point of the 

the matter. 


Birmingham, Aug. 24 Tuos. H. WALLER 








ANOTHER NEW COMET 


TH following communication, dated Mr. Bishop's 
f Observatory, Twickenham, Aug. 20, has been sent’ 


. to the Tiss by Mr. J. R. Hind, F.R.S. :— 
* We have received to-day from M. Step director 
of the Observatory at Marseilles, egre piir notice of the 
discovery of a comet this morning by M. Coggia, in the 


+ 


. towards the south-east. 


constellation Taurus, the position of which is thus 
en :— 
PR Augur 19, at 12h. 33min. mean time Sees Mena 
ight ascensi 29’; Polar distan 7, Motion 
ee Duet The comet Is fett ; 

“The comet discovered at the same observatory by M. 
Borrelly, on the 25th of July, I observed here last night 
as follows :— 6 

“ August 19, at gh. 27min. 38sec, mean time at Twicken- 
ham.— Right ascension, 13h. 32min. 7:58sec. ; Polar dis- 
tance, 17? a1' 423". : 

“Tt does not appear, as yet, to have materially decreased 
in brightness.” AT - 


* Origin of Species,” p. 421, 1874. 
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THE BRITISH ASSOCIATION AT BELFAST 
E. BELFAST, Twesday Night. 

BELFAST is quite the centre of Irish industry, and 

. one of the most ive towns in the kingdom. 
People are living who remember it with less than 20,000 
inhabitants; now it has near 300,000. As a proof of 
industry and thrift; it offers a good example to the rest of 
Ireland. The Association has not met under very favour- 
gble circumstances, for unfortunately at this moment no 
less than 20,000 men in the town are on strike, and some- 
what less than 15,000/,a week is withdrawn from circu- 
lation. A smaller town with a less elastic population 
would be paralysed, and the influence of the strike is 
sufficiently felt as it is. The ion of the town is 
very mixed; it is not true Irish. Belfast is less Irish 
either than Dublin, Cork, Galway, Derry, or Limerick, 
There is a large leaven of Scotch and Scoto;Irish, who 
have indeed the merit of a thrifty nature, but whg lack 
many of the good qualities of the Irish ; among oth 
their hospitality. The thrift of these people has dauid 
the hotel and lodging arran ts to be carried out in 
an abominable manner. We have been shamefully fleeced, 
One hotel charges a sovereign a night, for a. bedroom, 


you ae be amember of the Association. 

The ons have been well filled, and have had plenty 
of ulum in the form of pirn and verbal communi- 
cations. Section A has been divided into two Depart- 
ments, and it is probable that one or two of the Sections 
will have to sit on Wednesday. The addresses were quite 
up to the average. Among the more interesting papers 
were those of Mr. Huggins, On the Spectrum of Coggia's 
Comet; Prof. Wiedemann, On'the tigation of 
Chemical Compounds; Dr. Carpenter, On the C 
Deep-sea Dredgings; and Mr. E, J. Harland, On a 
Screw-lowering Apparatus for Ships. The expected fight 
about the Hozoon Canadense did not come off. ‘The 


specimen and apparatus room is well filled. Among the . 


more interesting objects we observe Prof. Barrett’s appa- 
ratus for showing the elongation of oe cobalt, and 
nickel by magnetization, Mr. Braham’s heliostat and 
ruled glass used in experiments on light, and Mr. Roberts’ 
illustrations of columnar artificially produced. 
The Thursday soirf&, on the other hand, was e 
devoid of exhibition’ of any kind, and the Ulster H 

‘was extremely crowded, both causes tending to make the 


evening drag rather heavily. There were several excur- . 


sions on Saturday, and there are many pr 
Thursday, the prindpal being to the Giants’ Causeway, 
The Mayor, who has throughout been very active in for- 


warding the interests of the Association, has issued invi-' 


tations for a trip round the coast on Thursday, for which 
purpose he has engaged one of the fine Fleetwood mail 
steamers. 

The Association meets next year at Bristol, Sir 
John Hawkshaw, C.E. F.R.S., being President-elect ; 
Glasgow is to be the place of meeting in 1876, an in- 


fluental deputation having attended the (Association to. 


urge upon-it the clams of that city to the honour of 
its presence. Plymouth will probably be the rendezvous 
for 1877. ' zo ae 

The following is the finaneial statement of the Associa- 
tion for the past’year:— .°  - * i. ug 


for' 
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SECTION B 
CHEMICAL SCIENCE. 


OPENING ADDRESS BY THE FRESIDENT, PROF. A. CRUM 
Brown, MD., F.R.S.E, F.C.S. 


One hundred years havo cla since the discovery of oxygen 
by Priestley. Perhaps we should say rediscovery, for there 1s no 
doubt that about one hundred years earlier Mayow prepared from 
nitre nearly pure oxygen, and obeerved and recorded some of its 
most marked properties Mayow’s discovery, however, led to 
nothing, while Priestley's was the most important step in that re- 
construction of chemistry which was commenc-d by 
Black and carried on. with sorprising ing energy and thoroughness 
by Lavoisier and his associates. Is not detain you by enu- 
merating the ways in which this discovery has affected chemi 
both practical and speculative. Tie ner positon to whi 
oxygen was at once®elevated, which it so long retained, 
makes this altogether unnecessary. I wish, however, to point 
out one character of the phlogmtic controversy which sharply 
distinguishes it from many others. The truth represented by 
the theory of Phlogiston was not rec&gnised with sufficient dis- 
tinctness by the supportés of that theory to give them any 
chance of success in opposition to a band of devoted adherents 


show thet this is so, and that the fundamental notion can be 
arrived at from the dualistic as well as from the unitary starting 
point, I shall cite an illustranve case. Every student of chemi- 
cal history will remember the view of the constitution of trichlo- 
racetic acid propounded by Berzelius, and afterwards supplemented 
by a similar view of the constitution of acetic acid and an expla. 
nation of the likeness of some of the properties of these two 
substances. This has sometimes been spoken of as a subterfuge 
of a not very creditable kind, by means of which Berzelins 
apparently saved his conmstency while really yieldmg to the 
aiguments of his opponents. But if, instead of looking at it in 
the light of the substitution controversy, we conmder it in itself 
as a contribution to speculative chemistry, we at once recognise 
in ita statement, in Berzelian language, of the views we now 
hold as to the constitution of these acids. The view was that 
acetic acid 18 & com: of oxalic acid and methyl, trthloracetic 
acid a compound of oxalic acid and the saquichlonde of carbon. 
They differ considerably from each other, because the '' copulie ” 
(methyl and sesquichloride of carbon respectively) me different ; 
but their resemblance is strongly marked, because they contain 
the same active constituent, oxalic acid ; and most of the promi- 
nent characters of the substances depend upon ıt, and not upon 
the copule Let us first free this statement from what we may 
call archaisms of lan It will then assume something like 
the following form:— The carbon in acetic acid is equally 
divided between two proximate constituents, one of which is an 
oxide, the other + hydride of carbon. Trichloracetic acid siml- 
larly contnins an oxide and a chloride of carbon, between which 
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tie carbonis, epu dindal The oxide is the sme in both 
acids, and is oxide which occurs in omlic add. The 


by most modern chemists, com 
radical ] (half a molecule of oxalic acid) the radical 
methyl (half & molecule of ethyl gaa), tbat trichlorecetic acid 

contains the same carboxyl and the radical 


eir containing T uM dar ‘they 
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thoronghi competent writer. 
Jo been a case m which Berrelius was right 


fet eb simlis, in which m 


examination of these cases will enable us to seo what was 
really valuable contribution made to speculative chemisiry by the 
substitution theo 


' | Compounds 
different wiys by Berzelius :— 


y. ; 
nds containing three elements were formulated in two 
I. One of tie elements was as combined with 
radical.cpmposed of the other two, as—hydrocyanic acid, 


a 
H,UN, ; ether, C,H,,O. 

2. ct shared Nein el da Te 
two binary compounds, one element common, as—canustic 
potash, KO,H,O ; chromochloric acid, aCrO;, CrCl e 

Phosgene ga was at first formulated in the former of these 


inchned to regard : 
of oxalic acid and oxamsde. 


was 


the radical 





-or radical is 


"it 
Laurent, and Odling 


salts, acichlorides, and many other kinds of 





CO,, CCl, Similarly, in every case where a positivo element 


combined with two negative elements or radicals, he 


Tepresented the as composed of two binary com- 
pounds, thus—chloride of acetyl, 2C,H,O, C,H as & œm- 
pound of acetic acid and i 
This was in perfect with the mode in which terhary 
containing one and two tive elements or 


of copper, CuO, SO,, &c. ; bat it 

tion can be giren for the formula C,H,, C40, tor acetic 

acid ; for phosgene acts readily on water, forming carbonic and 
"| hydrochloric acids, an action which does not take place with 

percbloride of carbon ; and and cr see why the latter 

substance should be more readily attack water when com- 

bined with carbonic acid than when free. difference did 


aap he is ee te Dae 
two es of chemical union : (1) where the constitnents were 
held together by the electro-chemical force, and wholly or par- 
Alb centralised each other, al in ch@oxygenand miie may 
and (2) where a so-called ‘ ” was attached by an unknown 
force to & substance jwithout greatly modifying its chemical 
activity. The distinction seems arbitrary; but it wal not, as is 
usually supposed, a mere artificial bulwark to protect the electro- 
chemical theory ; it hasa real and very important meaning,, a 
menning which the development of the jon theacy ens les 
us to explain. 


as the most electro-negative element made it most 


as that quanti ors ncn 
w of vider whieh was Adone bY 
i a curious accident, happens to be true 
2t ordinary temperutures, led to the for- 
mule H, and CL for the arstoalents of hydrogen and chlorine ; 
but although these fo.mule explicitly indicate the divimbulity ot 
the equi ts of these elements, this divisibllity was not recog- 
nised, and integral numbers of equivalents were alone tolerated. 
Thus h ic acid was written HCl, ammonia NH &c., 
and the i of the word atom was soon lost. 
The use of barred letters to indicate two atoms or one valent 
of such elements as h and chlonne further to 


"hide the important fact of thelr divisibility. 


The first great result of the substitution theory was to change 
the unit of equivalence, and to take as the standard the atom of 
or of chlorine instead of that of oxygen ; and 
be most unjust to forget the services ot Dumas, f 
in this matter, the credit of remo 
the 


the 
bars from H, Cl, and their comrades, and 
chained partners to walk at libeity, undoubtedly belongs mamly 
to o oes etapa pr dederim et NO erga 3 
The of the water type, or (to put it in another 
form) the proof that the atom of ox contains two units of 
orb Masaya Papi united but le of separate action, led 
the way to of all difficulties which beset the 
theory of radicals and copulg. It at once explained how two 
oxides or two sulphides unite together ; * and the idea of ‘‘poly- 
basic,” or, as we should now say, polyad atoms and radicals, 
was soon used to explain the existence of polybasic acids, double 
ternary compounda, ^ 
But & fact does not cease to exist because it is explained, 
we and water unite together, althongh we can now explain 
how they do so ; and a useful purpose may stil] be served by the 
enumeration, asm the old dualistic formule, of the pairs of 
united equivalents, Although some of these equivalents belong 
to the same atoms, it is nevertheless true that are united in 
pairs, Canstic potash might thus be formulated, KO}, HO} or 
MES BO; phosgene gas, HCO» CCl4); and chlorochromic 
acid, H2O, CrCl). ‘These formule are not so well suited 
for general use as those now current; but the consideration of 
them as accurate representations of facts may enable us to ses 
that the copule af had a real and valuable : 
‘ake, the formula of acetic ach, H,C—CO—O 
or &CH, 4CO,, 4H4,0,1C, ; it is this last term which indicates 
the coupled character of the compound. If wo look upon acetic 
acid as a compound of carbon, it 1s a coupled compound because 
* ot 
nh e sien in Mies tdi te ae 
are still unexplamed, d 
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all the equivalents of carbon in it do not b to the same atom, 
and the two atoms of carbon are directly united together, and 
replacement of the equivalents united to one of these atoms does 
not very greatly affect the function or chemical character of the 
equivalents united to the other. 

I have perhaps spent too much of your time upon these histo- 
rical questions. Let us now shortly consider what'is the present 
state of our knowledge as to chemical constitution. This I have 
alieady defined as the order in which the constituents are united 
in the compound. We may indeed mse. metephoneal language, 
phil ev METANI D Aea d vid ede uding 

ves into the notion that such language is more than meta- 
phonical ; but the phenomena of combination and decomposition, 
although we camot doubt that they depend solely upon the rela- 
tive position and dynamical relations of the atoms, are not alone 
sufficient to prove even that atoms exist. ipia, SARL 
intimate structure of matter comes from another m the 
ady i epee ratha an ui e geen the Ga 
and of the ormations of energy which accompany the hans- 
formations of matter. 

This is strictly a branch of chemistry : the aim of chemi is 
to connect the properties of substances and the changes 
undergo with their composition, taking this word in its widest 
sense; and we must not allow our friends in Section A to cut 
our sclence in two and appropriate the half of it. We all frankly 
admit that chemistry is a branch of physics; but it is so as a 
whole—no section of it:is more. er than all the 
rest. To accept a narrower d on of chemistry is to reduce 
ourselves to the position which the colector occupies among 
potmalists ; it is to admit that it is our business to provide part 
of the materials out of which a science in which we have no 
may be constructed by others. But we need not fear that this 
so-called physical side of will ever be divorced from 
the study of chemical change. e names of Faraday and 
Graham among those who have left us, of Andrews among those 
who are still at work, are sufficient proof of this; and a study of 
their researches will conclusively show that results can 
be looked for in this direction only from a physicist who is also 
a chemist. 
There are three special directions in which such investigations 
have already influenced chemical theory :—1. EJetfrwysis, which 
has confirmed the equivalent as a chemical unt, has proved that 
equivalents unite in pum thus forming the basis of electro- 
chemical , and shown us how to estimate the amount 
of energy involved in the umon of a given pair of utvalents. 
a. Pajewr-denniy, from which "tre er inferred the law of 
molecular volumes (mnce proved by Clerk-Maxwell), which has 
given us the molecule as a chemical umt, and formed tho basis 


of the uni theory. 3. Specific keat, from which Dulong 
and Petit inferred their pe cal law, which gives us the 
most satisfactory physical ion of the atom as a chemical 


wit. 
We naturally turn to the future, and try to guess whence the 


next great revolution will come. For alth periods of 
have their use, as affording time for up the 
schedules furnished by the last change, such 

have seldom been long, and has been shorter than its pre- 


decessor. 

But it is Impossible to make a certain forecast : looki back, 
wo see a logical in the history of chemical ion ; 
and nod the next step will appear. aíter it has taken, 


to follow as naturally from the present position, One thing we 
can distinctly see—we are struggling towards a theory of che- 
mistry. Such a theory we do not possess. What we are some- 
times pleased to with that name is a collection of 

ons of various degrees of imperfection. We cannot 
attain to a real theory of until we are able to connect 
the science by some thesis with the theory of 
dynamics. No attempt of this kind has erto been made ; 
aad it is difficult to see how any such attempt can be made unti 
we know something m reference to the absolute size, mass, and 
shape of molecules and atoms, the position of the atoms in the 
mi and the nature of the forces acting upan them. Whence 
can we look for such knowledge? 

The phenomena of gaseous diffusion, of gaseous fricdon, and 
of the propagation Of heat have already given us 
an approximation to the sizo and mass of the molecules of gases. 
Tt is not unreasonable to suppose that a comparative study of 
the specific heat of gases and vapours may lead to some approxi- 
mate knowledge as to the shape of their molecules ; and a com- 
parison of such approximate results with the chemical constitution 


of the substances may lead to an hypothesis which will lay the 
foundation of a real theory of chemistry. 

Chemistry will then become a branch of applied mathematics ; 
but it will not cease to be an experimental science. Mathematics 
may enable us retrospectively to justify results obtained by expe- 
riment, may paint out useful lines of research, and even some- 
times predict entirely novel discoveries, but will not revolutionise 
our laboratones. Mathematical will not replace Chemical 
analysis. 2 

We do not know when the change will take place, or whether 
it will be madual or sudden; but no one who believes in the 
progress of human knowledge and in the conmstency of Nature 
can doubt that ultimately the theory of Chemistry end of all 
other physical sciences will be absorbed into the one theory of 
Dynamics. 


SECTION E 
GEOGRAPHY 
OPENING ADDRESS BY THE PRESIDENT, Major WILSON, RE, 


THx President of the Royal Geographical Society has so re- 
cently delivered his anħiversary address, that if I were to attempt 
to trace the p of geographical di during the period 
that has since the meeting of the British Association at 
Bradford. nv September MM Pond ee roid eres 
much that has y, been sald in far abler terms than I ave it 
withm my power to command. Still there are, at the present 
moment, certain subjects of such very general interest and of so 
much importance that they cannot be passed over in any 
address to the phical Section of the Biitish Association. 

It has, I believe, usual in the addresses to this Section to 
select some special subject for remark, and I will therefore, if 
you will allow me, before alluding to the geographical achieve- 
ments of the year, draw your attention to the influence which 
the phymcal features of the earth’s crust have on the course of 
military o ; to the consequent im of the study 
of physi geography to all those who hare to plan or take part 
in a cam ; and to the contributions to geographical science 
that are due, directly or indirectly, to war, and the necessity of 

ing for war. To show how varied are the conditions under 
which war has to be carried on, and how much its success ‘nl issue 
may depend on a previous careful study of the phymcal character 
of the country in which it is waged, it 1s only necessary to remma 
you of the recent operations on the Gol Coast, brought to a 
maccessful imme in an unhealthy climate, end in the Beart oe 
dense tropical forest, where an penetrable undergrowth, pesti- 
lential swamps, and deep rivers obstructed the march of the 
troops; of the A expedition, landing on the heated 
shores of the Red Sea, and thence, after climbing to the lofty 
frozen highlands of Abyssinia, wo its way over stupendous 
ravines to the all but inaccezmble rock, crowned by the fortress 
of Magdala ; of the march of the Russian columns across the 

and deserts of Central Asia to the Khivan oasis, one 
month weanly plodding through deep mow, the next sinki 
down in the burning sand, and saved the moet ternble o 
disasters by the timely di of a well; and, lastly, of the 
great le nearer home, the echoes of which have hardly 
yet away, when the wave of German conquest, rolling 
over the Vosges und the Moselle, swept over the various pro- 
vinces of France. The influence of the earth's crust on wor may 
be regarded as twofold : first, that which it exerts on the general 
conduct of a campaign ; and, second, that which it exerts on the 
disposition and movement of troops on the field of battle, Mili- 
tery geography treats of the military topography of the 
Bee eee it A well to keep this broad distinction in view, for, 
as with strategy and tactics, they stand in such close relation to 


each other that it is not always to say where hy ends 
and phy begins. Of importance inthe case 
are great SE or obea A Qus talus ef 
movement large bodies of and those features that 
retard or accelerate their march. e climate of the theatre of 
war must always have an um influence on muitary operations, 


and should be the subject of careful study. Our own ence in 
the Crimes shows how much saffering may be caused by want of 
forethought in this respect. Generel Verevki 's remarkable march 
of more than a thousand miles, from Orenburg to Khiva, with the 
thermometer from 24° below zero to 100°, without the loss 
of a man, shows may be accomplished with due ~ 
tion. Nor should the geological structure of a country be over- 
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looked in its influence on the varied forms which the earth’s crust 


assumes, on the presence or otherwise of water, on the of 

meta for repairing r and, if we inp nidis ain 

appearances on Coast, at Fong, and the 
e, on the healthinas or unhealthinen the climate. 


crossed in spite of the of Soult; 
Diebitach the defended by the Turks; and 
Pollock forced his way through the Khyber; whilst 


features of & country, ed with a just appreciation of their 
influence on military is a very great power in war, A 
commander entering upon & cam -without such know 

may be likened to a man in ; with it he may 
Te wus bul eap nib mium oe ihe Tighe success. 
It was this of kn powsessed in the highest degree 
by all great that enabled Jomini to foretell the col- 


lmion of the French and Prussian armies at Jena in 1807, and in 
later years enabled a Prumian officer, when told that MacMahon 
had marched northwards from, Chalons, to point to 
Sedan as the place where the decisive battle would be 

As, then, all mili 


ion respecting it. Is it with much satisfaction that we 

can turn to the efforts made by this country to acquire that geo- 
cal knowledge which be of so much importance in 

of need? Though we had for years military establishments 


~ on the Gold Coast, and though we had more than once been 


engaged in hostilities with the Ashantees, and might reasonably 
Dave expected to be so again, no attempt appears to have been 
made to obtain information about the country north of the Prah, 


ere that the policy 

* appears to have adopted as the last soldier of Pollock’s relieving 

dus was at last to be broken, and thet an 
on well found in every 

It seemed an awakening from the alumber of the last 

uring which we were content to stay at home in inglorious 

ease, resting under the shadow of the gteat mountain ranges of 


oe eee oe pets pesiormed at great =i and 
|. d comparo 


; bat w 
those that would have been brought back by English officers, or 
by travellers, such as Mr. Shaw, Mr. Ney Elias, and others? 
It has been said that if officers travelled in countries w 
vernment could no piotect them, they might be killed 
the natives, and that then, if the murders were not y; 
England would suffer loss of But is this the case? As 
a matter of fact, the number of travellers who lose ves at 
the hands of the natives of the countries i 


D 


mision may date the commencement of a new era, during 
enterprise may be encouraged, or at any rate not 
amongst the officers of the any, and if fey will now 


88 


who has followed ts can fail to have been struck 
“by the intense activity of their phical staff—an activity 
that can only be com to that of land at the period when 
Burnes, Wldved Potes Wood, Abtei Connolly, and others 
whose names are ever fresh in our memories, were 
into the wildest recesses of Central Aste. Ta alluding to the 
contributions of war to hicel science, it is perhaps hardly 
necessary to mention the obvious manner in which military 
teach us by directing our attention for the 
time to the country in which they are being carried on, or 
to the direct results that have followed many campaigns from the 
days of Alexander to our own. The Russians are indeed far in 
advance of us in all that relates to those survey and 
that geographical which should always be carried on 
ly with the ef an expeditionary force into 
an'unknown or {but partially known country ; they have long 
since realised the , almost , of accurate geo- 
know based on sound systematic survey, and, 
leamed in time the lesson that opportunities once lost 


i 


each column had attached to it an astronomer and 
it 
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excellence, 
ide by side with the establishments in the 
don ae ee vali i sede in 
cpartments, sometimes 
to sixty officers, whose duty it is to a See 
o all informa- 


Hr 
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rapid 
the short duration of i the 
slegity iba Sper the reae at = of previous preparation 
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for war; and the publication of the 


pean countries has given an impetus ore unknown to the 
studies I have to. 

The of the and expecially of our 
own, has been marked by many results which have - 
fluenced the advancement science, Such are the 


comparison of the standards of length of foreign 
India, Australia, and the Cape of Good Hope, with our standard 


of chromo-lithography to the uctlon of as exemplified 
in the Dutch process of Col. and the ; and 
the employment of electrotyping to obtain duplicates of the 


plates. The pein ol copying maps by photography 
any error in scale, or any on that can be detected 
by the mos rigid examination, was first proved to be practicable 
and was adopted in the Ordnance Surrey in 18 
or-General Sir Henry James, for the of facili 
the cation of the Government maps of the United: Kingdom 
on the various scales. Since thar date the pecu rapidly 
producing, mul ying, enlarging, 5 cing ma) tended 
uda EE A t of various photographic processes 
which have been brought to such a high state of ection. 
During the last five years photographic n ves on cover- 
ing an area of 10,071 squaie feet were produced at the Ordnance 
S Office for map-making purposes alone, and from these 
negatives 21,760 square feet of silver prints were prepared and 
used in the vari 


J 


varlous scales by the photosincographic ch was 
introduced by Major-General Sir Henry James. It was by simi- 
lar processes that were enabled to provide the enor- 


mous number of copies of the various sheets of the map of 
France required during the war of 1870-1. Any comparison of 


the maps of various countries w ee occupy much 
time, so I will only add that as ens of engraving the 
sbeets of our one-inch map are and that no foreign 


maps can compare for accuracy of detal and beanty of execution 
ith ihe sheet, of our sis fact bur quy: Our great national Sur- 
vey is the most mathematically accurate in E and it 
mach fot tho ability of tha ofeem mH lavé. broaght it to its 
present state of perfection, that from the very ere et 
e af ertrems adenine accuracy in their work, and 
that they have never had to withdraw from the position they have 
taken up with regard to the many questions of detail that have 
arisen from time to time. 

Before concluding this portion of my address I would draw 
your attention to the appliances used in the minor schools of this 
country for teaching geography, as they would seem to need some 

t. The appliances to which I allude ere models or 
maps, wall maps, atlases, and globes. The use of models 
asa means of conveying hical instruction has been too 

E rd yone considers the difi- 


culty a pupil has bt understanding the dra of a steam- 
and tho ease with which he grasps the m of the ; 
model, and how studying the model and comparing it wi 


from 
drawing he ually learns to comprehend the latter, he 
Se hah eicicl ol a oni (edd Miis 
cach the reading of k man M arei. Relief maps of 
arge areni on E small scalo 


to make them ap 
objection, however, does not apply to models of limited areas on 
a soffictent scale, which always give a truthful and effective repre- 
sentation of the ground. One reason why models have not been 
Mes with GE D and at UL expecta are cacy ac 
them with rapidity, and at slight expense, are qui ac- 
cumalating cas, z A a Labs O e 
blshed, Instruction ln geography sould begin at 
home, and I would suggest that as the six- su progresses 
each decent school the should be provided 
with a model and a map of the district in which it is situated. If 
this were done, the pupils would soog learn to read the model, 
and having once succeeded in doing this, it would not be long 
before they were able to understand the conventional manner ín 


Survey are 
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which t phical fentures are represented on a plane surface» 
and the power of Tot only the of their own 
neighbourhood, but any map which was p ore them. In 


our wall maps I think we have been too much inclined to pay 
attention to the boundaries of countries, and to neglect the 
general features of the ground. It is difficult to say whether the 
maps have followed the teachers or the teachers the maps, but I 
fear instruction in physical geography too often comes after that 
in political hy, instead of a knowledge of the latter being 
based on a owrlodge of tho BERGER features, of the carth: My 
meaning iay ps be exp by reference to a wall map 
probably well known to everyone, that of Palestine, which fre- 
quently rather than ornaments the walls of our school- 
rooms. In map there are usually d shades of red, yellow, 
and green to distinguish the districts oe Judes Samana, and 
Galilee, ond perhaps another colour for the Trans-Jordanic 
region, with a number of Bible names inserted on the surface, 
whilst the natural features are quite subordinate, and sometimes 
not even indicated, There is perhaps no book that bears the im- 
preas oF the country in which 1t was written so ly as tho 
e ; but itis quite impossible for a teacher to enable his pupils 
to realise what that country is with the maps at present at his 
disposal. The first obect of a wall map should be to show the 
geographical ueber oie not ir boundanes, and for 
is purpose details should be omitted, and the grander features 
have attention paid to them. In school atlases the same 
physical features 
odinate to political divisions ; and there 


too often made sub- 
also in many cases 
a tendency to overcrowd the maps with a multitude of names 
which REA to confuse the popil and divert his attention 
from the main points. ‘The use of globes in our schools should 
be encouraged as much as possible, asjhere are many physical 
phenomena which cannot well be explained without them, and 
they offer far better means of conveying a knowledge of the rela- 
tive positions of the various countries, seas, &c., than any maps. 
The great expense of globes has hitherto prevented their very 
general use, but some ents are at present being made 
with a view to lessening the cost of the construction, which it is 
hoped may be succesaful. I cannot pass from this subject with- 
out alluding to thet class of maps which gives life to the lage 
volumes of statistics which are accumulating with such rapidity. 
On the Continent these maps are employed to an extent unknown 
in this country, both for purposes of ieference and education, 
and they convey their information in a minple and effective 
manner, 

I will only detain you to notice briefly a few of the most im- 
portant ical events of the year, and foremost amongst 
these the publication of Dr. Schweinfurth's work which 
every one has recently been reading with so much interest and 
pleasure. Dr. Schweinfurth, who received the Founder's medal 
of the Royal Geographical Society this year, is, I am happy to 
say, amongst us at present, and has contributed a valuable paper 
on the oases of the Libyan Desert. 

Liceut. Cameron, R.N., has reached Ujiji, and extracts from a 
journal which he has sent home will be read to you. The obser- 
vations which he has made are of high value, and the presence 
of a tramed surveyor on the shores of Lake Tanganyika cannot 
fail to be followed by great results, A short report of Dr. Nach- 

s travels has been prepared for this Section ; and Dr. Rowe, 
who,acted as Chief of the Staff to Sir John Glover during his 
recent operations on the Gold Coast, will read an interesting 

on the country passed through on the march to Coomassie 
thence to the coast. Two Engineer officers, Lieuts. Watson 
and Chippendale, have recently left England to join Col. Gordon 
at Gondokoro, with the special object of surveying the territory over 
which Col. Gordon has been appointed Governor by the Khedrve. 
In Algeria the French have been acttvely on the surrey 
of the country, and the exact level of the Choltmil-Rhir has been 
determined, Mr. Stanley's second expedition to the east coast 
of Africa, under the ices of an English and American news- 

, should not unnoticed, and I cannot pass from 

without ing my deep regret at the death of Dr. 
Beke, whose travels in yon wero rewarded by the gold 
medal of the society, and whose observations in that country 
were, for their great accuracy, of so much service dming the 
A 


war. 

he of Palestine, a work which has been sald by a dis- 
tinguished German her to mark the esca s of a 
new era in P research, 1s progressing favourably, and 
has led to formation of an American society for the explora- 
tion of the country east of Jordan, and of a German soclety for 
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the exploration of Phamicia. The Rev. Dr. Porter, from whose 


^ labours in Palestine everyone who has visited or takes an interest 


{n the country has derived so much profit and pleasure, will read 
& paper on the lesser known parts of Eastern Palestine, which 
he has recently visited ; and & paper on the progress of the survey 
has been prepared by Lieut. ors dau Gr i 
Our own survey is, I regret to say, languishing for want of 
whilst that of the Americans is receiving thar support from the 
people which it deserves ; the serious loss which the fund has 
h the death of Mr. Drake, who recently succumbed 
to an attack of fever at Jerusalem, and who had previously 
devoted his best energies to the work, must be still freah in your 


memories. Lient. Gil, R.E., who accom CoL V. Baker 
last year on a tour to Meshed, and the waters of the 
has an account of thelr j Some most interest- 


oumey. 
ing culars of the visit of a portion of Mr. Forsyth’s mission 
to the Great Pamir and Wakham have been kindly lied by 
Col Biddul R.A. from letters received from his ther, 
Capt. Biddulph, The success of the party has, however, been 


purchased by the loss of Dré Stoliczka, who died from the effects. 


of o and exposure within z fen marhe of Lei, Mr. 
Delmar Morgan hes a on Russian 
Ee Coreen ae M * aE MacGahan, 
the correspondent of the New York Zril, whom r remarkable 
journey acroes the Desert to join General 's column 
when marching on Khiva astonished the Russians, has for- 
warded some interesting notes on the Russian erpedition 


Khiva. ; 
In Australia the gtographical event of tho year has been 
Col, Warburton’s journey Alice S near Moant 
Stuart, on the line of overisind to Koebourne, in Nichol 
- Bay, for which neve diac R See oes ue of the 
` Royal Goographi l. i ourney as 
have been ee edt. rad heute comme of ths Coloni 
- Office and of Mr. Dutton, the Agent-General for South Australia, 
will be communicated to you. 
E In America, whilst the coast and inland have been 


Dr. on, who was the first to disclose to us the 


p 
s 
: 
E 
à 
1 
4 
; 
: 
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country. 

Dr. er will, I hope, give us some account of the cruise 
of her Majesty's ship Challenger, which cannot fafl to interest 
the people of this town, from Prof. Wyville Thomson’s former 
connection with it. Capt. Warren, R.E., whose name is so 
well known from his work at cun. has forwarded a valu- 


purposes, M. Mazznoir, secretary of the French Geogra- 
phical Society, has forwarded a paper on the objects sought to 
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be obtained by the International Congress to be held at Paris in 
spring of next T 





asistante, Admiral Sherard Osborn has kindly forwarded a 


Smith on a very remarkable voyage 
read an account of the discoveries 


be no doubt that that by Smith's Sound woul: 
rtant scientific results, and would offer great 
x the Pole itself. It should not be forgotten 


aent otit drom thir ao hate 
despatched with special object of ini fate 
of Sir John, Franklin, and thet was not a principal 
object. Vie, ioo Ri e Ad MAIS en ceeds Ante 
travel was [reduced to a very perfect system, that thet distance 
from the point reached by the Polars; to the Pole:is less than 
has already performed in some of the aledge journeys, and 
journey, it is impoe- 
tion be able to 
reach the Polar area. In the words of a well-known Arctic 
explorer, ‘‘ What remains to be dohe is a mere fleablte to what 
has already been accomplifhed.” Morton, the second mate of 
the Paaris, mys, as the result of his third voyage, that he is 
more than ever convinced of the practicability and possibility of 
reaching the Pole; and if I may my own opinion, it 
would be in the woids attached to a picture at the last 
of the Academy in London, ‘‘It is to be done, and England 
ought to do it.” s 





REPORTS. 


Report om the Rainfall of the Britith Isles for the yeass 1873-74. 
We extract from the-report the part relating to the rainfall of 
the British Tales during the years 1872-73. The very exceptional 
character of the rainfall of 1872 was mentioned in our last 
butin accordance with & custom which has now Pede n 
Duero qoe it was only ineldentally raferved to, the detalla being 
until the two years 1872 and 1873 could be ed 
together. This course, which was originally adopted with a view 
to economy im printing, has in the present instance had the fortu- 
nate result of together two very remarkable features of 
each, of which we must speak separately. 

Rainfall of 1972.—R ecards of rainfall have been collected and. 
discussed in our previous reports, which enable us to compare 
the total fall in any from 1726 to the present time with the 
mean fall. One of these tables (that facing p. 286 Brit. Ass. 
Report 1866) contains mne long registers, extending over 140 
consecutive years, but the excess oven at a single station 
was only 58 per cent. (at Oxford m 1852) In 1872 this value 
was largely exceeded at a number of stations, as is shown by 
Tables L and I, whence it appears that at fourteen stations out 


.of 115, or I2 per cent, it exceeded this previously unparalleled 


value. At thirteen the excess was greater than 60 per cent, and 
it reached or exceeded 70 per cent. at the following stations :— 


Shropahire, Shiffnall . Rainfall 77 per cent. above average 1960-69. 
» » 75 , 
35 Hengoed, » 7o "m i 
Northumberland, Bywell n 77 a ib 
East Linton » 7 4i ja 
Aberdeanshire, . "m 78 


No similar falls have occurred since 1726, and there is no ovl- 
OEA a AM e e 
to 


think it ma 
remarkable a fall has goomied ata period when, Gwinn 
to the operation of this committee, the system of observation is 
in a state un entedly near perfection.e ~ : 
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of the other, and in many instances with much more than twice. 
How rare is this occurrence may be j from the fact that 
there is no case in the 140 years’ table just referred to. The 
nearest ap es are—Chatsworth, m'1788, 19:86 inches, in 
1789, 36°31, the former being 55 percent of the latter. A still 
nearer ap occurred at Co , in Surrey, in 1851 and 
1852, when the totals were 17°38 and 3479 inches respectively, 
the former being 51 per cent. of the latter. In Table IT. no cases 
are admitted unless much more striking than the above. The 
districts in which these exceptional ratios occur are (as might be 
expected) principally those in which the excess in 1872 was 
greatest, but there are also a few of which the explanation 1s not 
zo obvious It is very sati to feel thet these two excep- 
tional years have found in the British Isles the most nearly per- 
fect system of observation in the world. 

Your committee cannot close their rt without expressing as 
far as words can do so the loss which they have sustained in the 
death of Prof. Phillips, one of the original members appointed 
in 1865, who, notwithstanding the numerous other demands upon 
his tme, wes always as willing as he was able to assist the com- 
mittee in any of the various diticalties which the extent of their 
operations imevitably involve. 

Preliminary Report on Dredging on the Coast of Durham and 
North Yorkshire. : 

The dredging off the coasts'of Durham and North Yorkshire, 
provided for by a grant fiom the British Association last year, 
was carried out during the week beginning on the 13th July. A 
suitable vessel was en and being on the whole favoured 

the weather, we dredged every day until the 18th inclusive. 

two days the R.A. M. Marman accompanied us. We 
were indebied to him for valuable assistance in naming some of 
our specimens, as well as for kindly undertaking to report on 
some sections of the work. 

On two days out of the six the sea was too 10ugh to allow 
of the dredges being worked very successfully, and one dredge 
was unfortunately lost by getting fast on hard ground while a 
very strong tde wns running, but with these exceptions the work 
was canled out satisfactorily. The dredging ranged from near 
Tynemouth, on the north, to Scarborough, on the south, the water 
vaiying in depth from 20 to 45 fathoms, the greater portion of 
the time being devoted to a belt known to fishermen as the 
" inner bank,” lying from four to eight miles from the 
shore. One day, however, was spent at the greater distance of 
thirty to foity miles fiom shore, and another day at a distance of 
about seventeen miles. 

Time has not allowed of anything more than safely to pre- 
serve and our captures, On a future occasion we hope 
to give a full account of the 1esults oLtamed. 








NOTES 


Tur final programme of the Oriental Congress, to be held in 
London next month, was settled on Tuesday ; we hope to be able 
to say something about it next week. 


M. ALLUARD, düector of the Meteorological Observatory 
which is being erected on the Puy-de-Dôme, regrets that, owing to 
the backward state of the works, the building cannot be opened in 
the end of September, as was expected. It is hoped, however, 
that the work of the Observatory will be commenced before 
winter. The construction of the telegraphic line which will con- 
nect the station on the plain at Clermont with the station on the 
summit of the Puy-de-Dôme has been completed. The formal 
inanguration will take place next summer. One main cause of 
the delay is owing to the fabulous prices demanded by the small 
proprietors through whose lands the approaches to the Observa- 
tory must be made; no blame whatever for the delay can be 
attached to the staff of the Observatory, The Government 
authouitles, central and local, have shown the greatest real in 
forwarding the construction of the works. 

THE Emperor of Austria has conferred the decoration of 
Knight of the Order of the Iron Crown, with 2 patent of here- 
ditary nobility, on Dr. Julius von Haast, director of the Museum 
of Canterbury, New Zealand, in fícognidon of his eminent 
scientific merits and attainments, 





Srz WILLIAM FAIRBAIRN, Bart, F.R.S., died on the 18th inst., 
in his elghty-fifth year, having been born at Kelso, in Scotland, in 
1789. What Sir William has done to improve the manufacture 
of iron is well known. He was ons of the founders of the 
British Association, and was its president in 1861. Many papers 
by Sir William appeared in the Philosophical Transactions, ın 
the Reports of the British Association, and in the Transactions 
of the Philosophical Society of Manchester. Some of his works, 
however, were also published separately. Among his chief pro- 
ductions may be specified treatises on “ Canal Navigation,” on 
“The Strength and other Properties of Hot and Cold Blast 
Iron,” on “The Strength of Locomotive Boilers,” on “The 
Strength of Iron at Different Temperatures,” on “ The Effect ot 
Repeated Melting upon the Strength of Cast Iron,” on “The 
Irons of Great Britain," on “ The Strength of Iron Plates and 
Riveted Joints,” on “The Application of Iron to Building Pur- 
poses in General,” on “ Useful Infomation for Engineers,” &c. 


IT is stated that the Crown has appointed Mr. John Ferguson, 
M.A., to the chair of Ghemistry in Glasgow University, vacant 
by the retirement of Dr. Thomas Anderson. 


THE subscriptions announced up to Saturday last on behalf of 
the University of Edinburgh Buildings Extension Scheme amount 
to 69,017/. The total sum required from the public is 100,000. 


THE Council of the Ray Soclety, in presenting their Thirty- 
first Annual Report, congratulate the members on the continued 
prosperity of the Society. The arrears in the issue of the annual 
volumes, long & cause of much inconvenience, have been at 
length overcome. Since the last meeting, at Bradford, two 
volumes, those for the years 1872 and 1873, have been distibuted ; 
a third volume, that for the year 1974, is finished, and will be 
issued in October. The volumes for the years 1872 and 1873, 
consisting of the first part of the Buitish Annelids, by Dr. 
McIntosh, although containmg less text and fewer illustations 
than in some of the previous memoirs, have been in the matter 
of production equally costly. The very beautiful plates, pnnted 
in colours by lithography, required many stones for their proper 
development, and necessitated a corresponding outlay. The 
volume for the present year, on the Spongiade, by Dr. Bower- 
bank, completing the series on that subject, and, illustrated by 
ninety-two plates, is also a most excellent example of work both 
on the pat of the artist and the lithographer. As the cost of 
this volume has been in excess of the yearly income, it is hoped 
that a considerable addition of subscribers will justify the money 
expended. The proposition alluded to in the last Report, viz, 
that of reducing the price of certain of the earlier works of the 
Society, has been much appreciated by the'members, and has 
proved a financial success. It bas been suggested that the ma- 
chinery of the Society might be more largely employed in the 
production of Monographs on the Fauna and Flora of Great 
Britain; the Council therefore solicit assistance from authors 
who possess the requisite knowledge and who may be willmg to 
assist in the undertaking. In conclusion, the Council, in order to 
obtain funds sufficient to carry out the objects of the Socicly, 
urge upon members the necessity of gaining new subscribers. 


IN an address iecently delivered before the Dublin Obste. 
trical Society, Dr. Evory Kennedy discussed the elevelopment 
and spread of scrofula from an evolutionary point of view. This 
is an aspect of hereditary disease which admits of much cxten- 
sion; one which 1equires a much larger accumulation of statis- 
tics than we yet possess, and a far deeper insight mto the phy- 
siological basis of pathology than we can expect for some time 
to come. There is one argument brought forward by Dr. Ken- 
nedy that deserves especial attention, which is, that as scrofula 
tends to early death, or the production of a few early dyinc 
offspring, the fact that 1t is not dimmshing in its ravages proves 
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that it is being continually developed de nove by surrounding 
circumstances, Is this not a sufficient stimulus for increased 
sanitary legislation ? 

Tir& Governor of Minnesota hes called on the general Go- 
vernment for aid, as, owing to the ravages of gramhoppers for two 
years past, many thousands are suffering for want of food.” The 
American naturalists suggest that the grasshopper 
eaten, just as it is in portions of Africa and Western Asla. 


The new Minister of Public Instruction visited the Observa- 
tory of Paris last week, and expressed his satisfaction to M. 
Leverrier with what he had seen and with the explanations 
which had been given to him, 


THx ownership of the grounds between -the old Paris Obeer- 
vatory Gardens end the Boulevard Arago, more than two acres, 
has been disputed between the Government and the city of Paris. 
The right of the city was acknowledged, but the Municipal 
Council have let it to the Observatory for the nominal rent of 
20 francs a-year, On these grounds a magnetic service is to 
be established. ^ a ° 


ONZ of the very few scientific members of the Verailles 
Assembly has departed. M. Fland, an engineer, died at Dinan, 
- »rhere he was appointed Mayor seventeen years ago. He had an 
engine manufactory at Brest, and was appointed by contract the 
constructor of the celebrated Giffard injector, M. Fland was 
originally a pupil of the Ecole des Arts et Métiers d'Angers. ` 


Mz. THOMAS MUR, M. A., F.R. S.E, Asistant Professor of 


in Mathematics, has been sppointed suc- 
cessor to Dr, Bryce in the Mathematical Masterthip of the High 
School of Glasgow. a t 


. Mz. CHARLES MOORE, the Gardex states, who recently brought 
a good-many valuable and very novel plants to this country from 
-the South Sea Islands and Australis, returns to Sydnsy by the 
` “next mail, having visited many of the best botanic gardens and 
nurseries ir Europe, and selected an immense collection of 
. valusble and rare plants for the Sydney Botanic Garden, which 
. is mid to be one of the most beautiful in the world. ^ 
." WE learn from /rom that the Academy of Sclences of Berlin 
offers a prize of 200 dols., payable in July 1876, for the best 
essay recording experiments as to whether changes in the hardness 
. and friahility of steel are due to chemical or physical causes, or 
' to both, Papers in German, Latin, English, or French, are to 
~ be sent in before March 1876, 
` - THE Report of the Council of the Leicester Literary end Philo- 
> sophicel Society, presented at the annual meeting of June 15 last, 
is on the whole very gratifying. The Society contains & large 
. number of members, and is working in the right direction in 


trying to interest not only the members, but the inhabitants of : 
Leicester generally, in science as well as Hterature. During last 


E 






should be: 











winter a very judiciously planned course of lectures was delivered 
in connection with the Soclety, which was fairly attended, and 
would, we believe, have been still better attended, had there been 
no free seats. The Society is divided Into sections, three of which 
are sclenti&c —(1) Meteorology and General Physics, (2) Geology 
and Paleontology, (3 Natural History. reports 
are given in Nos. I and'^3, the: latter having set itwelf to the 
collection of statistics of the nafmralhiztory of the county, and 
the former, among other things, toa regular series of meteor- 
ologicg] cbeervations. We hope the Leicester Society will perse- 
vero in its work 5 2 
i WE havo recelved as No. 1 of the “Proceedings of tho Chester 
Society of Natural Sclence,” a very excellent list (with remarks) 
of birds observed in Werral, Cheshire, by J. F. Brockholes, The 
list contains j68-species. 


- THE Seventh Annual Report of the Trustees of the Pes- 
body Museum of American Archeology and 

(Harvard) contains some account of the valuable serl& of objects 
connected with South American and Pacific archeology and 
ethnology, which ‘he late Prof Agassiz acquired during his 
voyage in the Haussler in 1871-2, and which have been trans- 
ferred to the Peabody Museum. The collection 1s very valuable 
and comprehensive ; there are 330 specimens of Peruvian skulls . 
alone. The Report contains a very ingenious paper, apparently 
by Mr. J. Wyman, the Curator, On the human remains in the 
shell heaps of the St. John's River, East Florida, in which the 
author argues, from the condition of the bones and other cir- 
cumstances, that the Floridan aborigines were in all probability 
cannibels, 


One of the many valuable results of the work of the U.S. - 
Geological Survey of the Territories, is & Synopsis of the Flora . 
of Colorado," by T. C. Porter and J. M. Coulter, This work is 
intended to be a type of a series of handbooks of different 
branches of natural history, to be publi from time to time as - 
a part of a series af *‘ Miscellaneous Publications” for the uso of 
students. No. 3 of the series is nearly ready, and has been - 
prepared by the eminent ornithologist, Dr. E. Coues. It will . 
form an octavo volume of several hundred pages, bringing the 
whole subject of western ornithalogy up to date, ^ . 


A Paper by Dr. H. D. Schmidt, of New Orleans, U.S.A., 
On the construction of the dark or double-bordered nerve-fibre, 
occupies a large part of the last number of the’ Microscopie 
Journal, and is Illostrated by three plates, _In the same number 
is the first instalment of a communication by Rev. S. J. Brakey 
on the theory of immersion. vY 


THE additions to the Zoological Society's Gardens during 
the past week include two Chukar Partridges (Cacabis: chukar)’ 


.from N. W. India, presented by the Hon. Justice Jackson ; four 


Sandwich Terns ( Yeras cantiaca), four Avocets (Recurvsrestra 
avoceta), European, purchased; a Common Crowned Pigeon 
(Goura coronata), two Bronze-winged Pigeons (Phaps càalcoptera), 
hatched in the Gardens ; a Black-eared Marmoset (Hapale peni- 
cülata) from Brazil; and two Suricates (Swricate semik) from 
South America, deposited. 








FRENCH ASSQCIATION FOR THE PROGRESS | 
OF SCIENCE 


Tae Lille Sessign mur Opened on Aug. 20 by the 

address of M. Wurts, which you have received 

a copy, and which has been published in all the French | 
The Débats, by an i access of ‘real, 

published ttm day beni jt was 1 

On Friday Colonel Lafftssedat read at a general session 

a report on the results of the last session. ^ - 
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On Saturday ing a lecture on the Transit of Venus 
was delivered 5 M. Faye, before a very large audience 
at the Cercle du Nord, a magnificent building, richly 
fitted up. The accomplished astronomer referred mostly 
to the arrangements at tbe French stations, deeply re- 
gretting that all civilised nations had not been united 
into a find of federation for working in combihation at a 
problem of such magnitude ; he hopes that it will be so in 
1882. He insisted upon the importance of photography; 
which has been used to such good purpose by the 
Americans, and he trusts that in future times photography 
will take the lead in such observations. He gave inter- 
esting details as to the Yokohama station, to which a Japan- 
ese prince educated in France will be attached as a photo- 
pher. The consequence will be that M. Jannsen and 
is associates will be admitted into the interior sea of 
Japan, where, up to the present moment, not a single 
foreign vessel has ever sailed. 

Owing to the coincidence of the meeting of the British 
Association est Belfast, Led any English savans are 
present here. The only British member I have seen up 
to the present moment is Dr. Sylvester, the celebrated 
mathematician, He bas been nominated the hono 
president of his section, the acting president being 
Catalan, who, though a Frenchman, is ed as a 
representative of Belgium. Ten years ago be settled in 
Hae where he is a professor in the University. 

e interest felt b the ple generally is not nearly 
so great as in fhe case of the British Association in 
England. The inhabitants of the city do not appear to 
understand fully the extent of the honour conferred on 
them. A “rain dc plaisir has been organised to visit 
distant workshops, but Lille workshops have not been 
opened for inspection. l 

Newspapers are glad to publish the transactions of the 
several sections, but the Association has not authorised 
any one of them to publish them at full length. 

Last Saturday a most interesting experiment was tried 
with success on the Northern line. . Giffard, the in- 
ventor of the injector, has constructed a new waggon 
which is suspended by powerful springs at both ex- 
tremities, thus completely avoiding oscillation. It is 
veiy easy to read and even to write in these new carriages. 
The invention will be exhibited very shortly to the 
English public. W. DE FONVIELLE 


Lille, Aug. 23 








OPENING ADDRESS BY THE PRESIDENT, 
M. WURTZ, AT THE MEETING OF THE 
FRENCH ASSOCIATION 


The Theory of Atoms tn the General Conception of the 
Universe 


FRANCIS BACON conceived the iden of a society of 
men devoted to the culture of science. In his ‘New 
Atlantis,” in which he descilbes the organisation of this society 
and its influence upon the destinies of a wisely governed people, 
he shows ıt rising to the dignity of a State institution. e pro- 
of civilisation by the search for trutb, and tuth discovered in 
te order of natuie by experiment and obscrvation—such are the 
ends proposed and the means made use of. Thus, in an age 
when the syllogism was still supreme, and which was firmly held 
beneath the scholastic yoke, the English Chancellor assigned to 
science at once its true method and its mission in the world. 
The plan of Bacon embraced all branches of human know- 
ledge. The land was overrun by a multitude of observers, en- 
gaged, some in studying the monuments of the past, the lan- 
guage, the manners, the history of the nations; others in 
observing the con tion and the productions of the soil, 
noting the superficial structure of the globe and the traces of its 
revolutions, co all the data concerning nature, the organi- 
sation and distribution of plants and animals. Other men, 
located m various 1egions, culated the exact scences. Towers 
were constructed for the observation of stars and meteors; vast 
edifices, arranged for the study of physical and mechanical laws, 


contained machines which supplied the deficiency of our forces, 
and instruments which added to the precision of the senses and 
rendered abstract demonstrations sensible. This immense labour 
was uninterrupted, co-ordinated, controlled ; ıt had its origin in 
self-abnegation, it was regulated by piecimon, and had time for 
its sanction. Thus was it fruitful. 

Such was the idea of Francis Bacon. To observe all things; 
by the rational comparison of these observations to disclose the 
hidden connections of phenomena, and to ilse by induction to 
the discovery of their real nature and thelr causes, oll with the 
view ‘‘ of extending the empire of man over entire niwe, and of 
executing everything possible for him to do ;” such 1s the object 
whlch he has pointed out to us ; such 1s the function of science. 

rbis frest erplóration ofthe earth which he desired to institute, 
this patient exact research of the laws of the universe, this 
deliberate intervention of science in the affairs of life and of 
the universe,—could all this be the work of his own time? He 
knew it too well to venture to hope it himeelf, and it 1s on this 
account, doubtless, that he placed the fortunate country which 
enjoyed so noble an institution in «he solitude of thc great 
Two centuries and a half ago the conception of Bacon was 
regarded as o noble utopia ; to-day it is a reality. That magni- 
ficent programme which he then aie out, is ours, gentlemen ; 
ours, not in the narrow sense of the word, for I extend this pro- 
gramme to all who, in modern times and in all countries, pve 
themselves io the search for truth, to all workers ın science, 
humble or great, obecure or famous, who form m reality, in all 
parts of the globe and without distinction of nationality, that vast 
association which was the dream of Francis Bacon. Yes, science is 
now a neutral field, a commonwealth, placed in a serene region, 
far above the political arena, inaccessible, I wish I could say, 
to the strifes of parties and of peoples; ın a word, this property 
is the patrimony of humanity. It is, too, the prinçipal conquest 
of this centuy, which my illustrious predecessor edisi, 
with so much justice, as the century of science. 

Modern iong are spectators, indeed,“of a magnificent 

or a century past the human mind has directed an 
immense effort to the study of the phenomena and the laws of 
the physical universe. Hence an astonishing development of all 
the sciences founded on observation and experiment. New idens 
which have arisen in our days in the correlaton and conservation 
of forces have been like a revelation to some of these sciences. 
Mechanics, physics, chemistry, physiology itself, have found at 
once s aie i and a bond of connection. And this power- 
Facer pergis uy dhe West eae by the progress of the 
me I should say by the more careful exactness of obseiva- 
tions, the perfect delicacy of experiments, the more rigorous seve- 
tity ofdeductions. These are the springs of this movement which 
hurry the sciences, and of which we are the astonished 
and mi witnesses. It is to propegate it broadcast over our 
country that we hold, each year, this parliament, to which are 
invited all who take part or areinterested in the war against the 
unknown, Science is indeed a war against the unknown ; for, 
if in literature it is enough to give ession, and in ait a body, 
to conceptions or beauties divóntel either in the human mind 
or in nature, it is not so in science, where truth is deeply 
hidden. She must be conquered, she must be stolen, like the 
Promethean fire. 

It is of some of these conquests that I wish to speak to-day, full 
of doubt and apprehension in presence of so great a task, To 
respond to the demands of his position and to follow noble exam- 
ples, your president ought, at the beginning of this session and of 
the ceremonies which inangurate our young association, to trace 
the progress accomplished in the sciences, mark by a few bold 
lines the various routes over which it has recently run, and the 
culminating points which it has attained. I shrink from sucha 
Peers cud do uo not exceed the powers of some of my 
co oubtless of some amo: it d 
mine. Less justified and lai daning than, wan Comore at 
the end of last century, I only psrceive the outlines and some 
bright patches of the sketch which he attempted to draw; and 
to see it accomplished, I shell call to my assistance those who 
will follow me m the honourable and perilous post I now occupy. 

I shall confine myself, then, gentlemen, to speaking to you of 
what I know, or of what I think I know, by directmg your 
attention to the science to which I have cevoted my life. 

Chemistry has not merely grown, it has been nerated 
since Lavoisier. You know the work of that imm master. 
His labours in connectlon with combustion gave to our science 
an immovable basis by fixing at once the notion of simple bodies 
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moment of combination. 

Hence thet conception of Lavoisier that a simple body such as 
is constituted, speaking, by the intimate 

of the ponderable matter with the imponderable fluid 

ich constitutes the p of and which he named 

caloric—a found con w modern science has 


cetved what is ph cUm the phenomenon of com and 
that an atcem ould be e to rehabilitate the of 
C which It is true 


Fhlogirton overturning. 

that buing hodie lose something ı “It is the combustible 

punspis si the partisans of T blogiston.; = Tita colonics said 
volsier; and he adds, an cssen thing, that they gain in 
Tos Lavoisier perceived completely the phenomenon, of 

which the &uthor of the phlogiston theory, G. E. Stahl, 


had only:& of the Exp appearances, and of which 
he miscon the characteristic fi Such is, gentlemen, 
I maintain, the foundation and the origin of modern chemistry. 
Is that to my that the monument mised upan these bases by 
Lavoisier his contemporaries subsists in all its parts, and that 
it was at the end of last cen ? It would not 
be from want of materials, and even in its outlines we may notice 
Hines which have in tinie diss ^. It has then been added 
to and in hiansformed ; but it still rests upon the same foun- 
dations, Such has been'ín all sciences and in all times the lot 
of rheoretical conceptjpns ¥ the best of them. contain obscnrities 

become the occasion of im- 


which was discovered by him in his researches on combustion. 
- All these bodies are formed of two elements; their constitution 
aep Bar IE ee on Some, oxides or 
acids, contain a simple body to, oyge $ otherh, more 
com are formed by the combination of acids and oxides 
among themselves, a ion which gives rise to salts 
These last then aro formed of two constituent each of 


parts, 
ch contains oxygen united to a simple body. Such is the 
formula of Lavoisier on the constitution of salts ; it is in harmony 
the fundamental idea which he enounced on chemical com- 


É 


.his consent, in French nomenclature, the work of Guyton de 
Morvean, the principle of which may be thus summarised : two 
words to designate each com one to mark the genus, the 
other the Thus, one of the fundamental tions of 
ound a 


y 
tomas. pao oche cosa tied We 
E h 
aa ar he cliem in omnis Kd ges un 


profound th of chemical . This elective attrachon 
which the particles of matter exercise upon each other 
- was referred to electric 


Another theoretic conception gure & body to the electro- 
chemical h and has ances solid basis to chemistry 
asawhole. We speak of atomic theory, revived from the 
Greeks, but which took, at the commencement of this century, 

new form and a ion. It is due to the penetra- 
tpn of an Eng thinker, Dalton, a teacher of chemistry in 


representation of well-established facts, vix., the parity of the pro- 
ing to which bodies combine, and the simplicity 
express the multiple combinations between 


Perfectly identical for the same simple body, 
one element to another in their relative weights, 
their form. Affinity sets them in motion, and wh®n two bodies 


atoms, which are in juxtaposition one to, one, or one to-two, or 
one to three, pr two to three—in other words, according to 
ampie tions, bat invarieble for a given combination— 
ts therefrom that the smallest particles of this combination 
present a fixed composition rigorously similar to that of the 


invariable weights, Berzelius compared these atoms to minute, 
magnet He imagined them to have two poles where the two 
electric fluids are separated but un ually distributed, so that one 
of them is in excess at one of the ies * There exists,” he said, 
*' atoms with sxcess of positive fluid and others with excess of 
negative fluid; the first attract the second, and this attract 

the source of chemical affinity, preserve the atoms under all 
combinations. At the moment that these last are formed they 
are set in motion ; in the completely formed compound they are 
at rest, and aro divided as ce M Ee. 
gether and msintained in opposition by the two electric fl g 


opposite kinde. - " 
the electro-chemical theory, ingeniously adapted to the 
hypothesis of atoms, raised the dualism of Lavoisier to the dig- 


or the genius af experimenters amassed without ceasing were very 
soon co-ordinated. 

Without attempting to enumerate the older works ing to’ 
the decompostda of alkal, to the nature of chlorine seere a 
as a simple bay, to various newly-discovered such ag 
selenium, tala, iodine, we shall mention ina manner 
among so many discoveries, that of which we owe to 


in such combinations lends 
ions, ag does chlorine in the chlorides, 
was a great step the progressive. march of science. . 
Hence the defnition : cyanogen is à com radical, and the 
triumphant appearance of the doctrine of radicals. It had been 
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give rise to an immense multitude of distinct com which 
are true chemical i But what is the arrangement of these 
atoms? What is the structure of these organic molecules, so 
mach alikesin the nature of their elements, so wonderful in the 
infinite diversity of their properties?  Berrelrus solved this ques- 
tion without hesitation. Compermng organic compounds to the 
bodies of inorganic chemistry, he divided both classes of atoms 
into two lots; grouping o one sde carbon and ee 

and on other, oxygen, electro-n And when, 
at a later time, chlorine was artificially i uced into organic 
on 


both variably found in binary - 
EG lay formed ths dictos ; the 


the electro-neg«tive element, the 

atoms of carbon and hydrogen constituting the electro-positive 
radical. 

Thus the great promoter of inorganic istry attempted to 

fashion organic molecules according to the of those mole- 

cules of dead matter which he had studied so y. The 


paths which Lavoisier traced in this domain he wished to 
extend to the world of products formed under the influence of 
life; they resulted in a dead-lock. In proportion as the 
riches of sciemce increased it was necessary, in order to uphold 
the system, to accumulate hypotheses, to invent radicals, to con- 
struct, with insufficient or i data, formule more and 
more complicated—a thankless task, in which the feeling of expe- 
rimental realities and sober appreciation of facts often gave place 
to ou and subtleties.. These barren 
efforts of & great mind the decline or marked the 
termination of the dualistic which were at the foundation of 
what has been called, ioproperiy perhaps, the old chemistry. 
The new began at that point. eat discovenes, cleverly and 
boldly interpreted, gave it an impulse which still endures. 
. There were then—I speak of forty years ago—e number of 
young men, with Dumas and Liebig at their head, m the oppo- 
alte camp, who cultivated with ardour the investigation of organic 
Convinced that the constitution of these com- 
of 


This, then, is the e but precious 
contribution which it is able to furnish for ripae or tt 
eternal problem, the constitution of matter. 

From the researches which were made at this and in 
this spirit, an all-important fact issued ; it relates to the action of 


chlonne on compounds, This simple body depiives 
them of hydrogen and may be substituted for that el atom 
for atom, without affecting the molecular equilibrium with- 


out, adds Dumas, modi the fundamental properties. This 
Ben aarti v tae. most violent contradiction. 
ow could chlorine take tho place and its part 
in combinations ? Tes two demens mad Berl, are en- 
dowed with opposite properties, if the one is the 
other cannot Kin lute Ga Ge ee aia 
brothers, little, and by no means fit to be kept in the same 
house. These critics and many others have not prevailed agamst 
facts, The theory of substitutions has come trium y out of 


this great discussion, which marks a date in the of our 
science. Its development has gradually introduced into 
it new ideas on the of chemical compounds, on the 


mode of combination of the elements which they contam. 
These seas have oe Oe ee eee - 
sons, Lament considered o ic com as f of 
nuclei with both one and the other admitting 
into their structures atoms grouped with a certain symmetry. 
Dumas compared them to edifices of which the atoms constitute, 


conceptions the chemical materales 
a whole. A little later Dumas compared 
systems ; and here he veritably shot ahead 
i y of atoms main- 
movements, 
gravitation 
atoms and 


duced into sclence very soon occupied a 
brought to it important elements of All the 
compounds derived by substitution from the same body were 
ranged in the same family, of which the latter was, so to spenk, 
the chief. Hence arose groups of bodies perfectly distinct from 
each other, and the n of which were being constantly in- 
cieased by daily discoveries. It was necessary not only to intro- 
duce order into all these tribes, but to connect them with each other 
byacommon bond. The honour of having discovered the supe- 
rior p: of classification belongs to Laurent and Gerhardt, 
valiant champions of French sclence, from whom 
death has matched, if ngt victory, at least the 
victory. Laurent was the fmt to say that a certain number of 
mineral and organic compounds possessed 
water, and this idea, brilliantly developed i 
was generalised by Gerhardt. According to the n all 
ionic Mid. organie. com ds may be connected with a 
number of which h acid, water, 
chief. In these com relatively 
Bp onu may. be ope by ai er element, or by 
a group of atoms performing the function of a radical, so that 
thes rubatitution gives rise toa multitude bf various compounds 
bound together by the analogy of their structure, 1f not by the 


of their properties. . 
gehe eee 


on the arrange- 
n oc ad us the inorganic 
under er, are, accordmg 
Eo eer their 1adicalz, powerful bases, 


, bat it 
discus- 
sion and the germ of a real progress. 


These typical compounds reprenent at bottom various forms 
of combination, the diversity of which it is necessary to refer to 
elements themselves. 


and a 
chlorine are so formed that to one 
needs to be added to 


of them a single 
form h ic acid; then that an atom of oxygen takes two 
atoms iydiogéa to farm water, that an atara of re- 


It is pow admitted that atoms are not motionless, ever? in bodies 
the most fixed and in completely formed combina- 
Hons At the moment when these are formed the atoms 


disengagement of heat is ordinanly observed, 


i gear iran which the atoms have lost in the 
m” and the intenmty o 
energy 


eae 
their srode; it was of this elective attraction that Bergman spoke 







ww & century ago, and which the form of the combinations. 
-he atoms of the various bodies are not endowed with the 
same aptitude for combination, with each other ; thy wre not, 
equivalent to esich other. This is what is called atomicity, and* 
the foridamiental property of atama is; withoat doubt: connected 
with the various modes of 
odralły furrows, I congratulate you. You may . 
_| the which you amass be the true treasure of gclence , 
not thm science be one day embarrassed and as if encum-. 
bered with sa much riches, and will the strongest memory be. 
ahlo ode pue the weigiit ? Ifthe danger exists, there is no^ 
need to fear it The ion of all these materials will free 
us from embarrassment, In a well-arranged edifice; each stone 
requires to be 1 before - ing its place; but the. con-- 
suction accom ; all do not the.eye equally, thongh 
each has its use; only the codi laccoriceiue aid 
the salient pars, are noticed. It will be thus with the monument 
of science, The details which have for*thelr end.to fill up 
the f the principal and: the crowning of the 
edifice. TOF HER > e. ES 


the of the atoms which each molecule of these 
bodies contains, But what ! is this merely an ingenious exercise 


interpretation of their properties, for the of their metamor- Gentlemen, chemistry thus constituted, physics have 
phoses, for the discovery of their reciprocal relations, —all things | between them connections. the one snd the 
which are in connected in each body with the nature | other the properties of bodies, and it 1s evident that, so 


. combinations, the 3 of as many compounds as 

nature alone to have the prinlege of ing—m a word, | of light, of heat, of electricity, of which it is the sup 

4+ the greater of chemical "which have enriched wo French savans, Dulong and Petit, discovered some time 
scienco and the world for twenty founded on this | ago a very law which connects the weights of atoms-with _ 
inductive the only efficacious and the only rational one | their specific It is known that.the quantities of. hert.” 
in the sciences. I shall cite only one example among many to by ono degreo tho tempesta of the tnit 
UE chan "T the discovery of that brillant substance, br estes Harting heat nd kee aioa i. 
‘A he to o ; but wW 
ofa. r le, which is known under the name of fuchsine vie epa napis a a uk mtu 
or i E kan iyeli deberciings tes com skilled inves- | comparable, {he same variations of tem are tf 

find its molecular structure. Soon it is wn how to | we apply these quantities of heat not to the unit of ht but to 

modify it, to multiply the number of its derivatives, to vary the | the atomic weight; in other words, the atoms of these 
sources of their production, and fiom attentive study of all these | bodies possess the same ‘specific heats, though their relative 
reactions, issue a pleiad of ous substances whose diverse are verv unequal. 
colours rrval in the ri tints af the rainbow, A V as to this heat which is.thus communicated to them, and, 


ut 
which raises their temperature equally, what is in reality its mode 
of action? It angments the intensity òf their vibratory more- 


Such isa discovery which issued from the womb of 
sciente, dnd of scienco the most abstract; confirming precon- 
cei ved. ideas on the relations of composition and of atomic struc- 
And this will not be the last produet of thin Beadtifal derelop- 
ment of chemistry. Future conceptions on the intimate structure 
of complex organic compounds will be so many landmarks for 


. structure, to indicate their useful applications ; to surprise, m a It can be as affinity, Hberat&d as trans- 
word, the secrets of. Nature and to imitate her, if not in her pro- | formed into dynamic movements. It is this which f stored 
cesses, atleast in some of ber uctions—such is the noble aim | up in the innumerable com elaborated by the 

of contemporary sblence. She can only reach it by the sure but n MK provokes the of , 
slow paths we ha indicated ; experiment guided by theory. In acid and of tho. vapour of water by the’ most delicate 


chemistry, st least, eplricum has had its day ; problems, clearly 


* 


Aug. 27, 1874] 


c principles which are formed and accumulated, 
in vegetable cellules That mode of motion of ether which was 


“light” is become another mode of motion which is * affinity," | 


sways the atoms of an organic com In its tym this force 
thus stored up is again w the organic tompounds 
are destroyed in the p of combustión. Affimty, satisfied 
and as it were lost by the combination of combustible elements 
with oxygen, in becomes heat or electriaty. Wood in 
burning, and In becoming oxidued, p ce sparks or 
flames: & metal which exhausts its affinities in decompomng an 
acid warms the liquid, or, mder other conditions, produces an 
electric current, warming it less when the current is exterior. And 
in another order of phenomena, heat which distributes or propa- 
fates iel unemially Deren (WO Kurs ribbing one against 
e other, or in a crystal that is warmed, or in two metals united 


by solder, pertelly as such and manifests itself 
as statie el ty or as an electrıc current. Thus all these 
forces are equivalent fo one another and appear under diverse 
forms, wh they are passing from atoms to ether or from 


ether to atoms ; but we never see them pear or lose their 
force—only ttansform themselves and perpetually renew their 
youth. : 

And this is not all) These vibratory movements which sway 
atoms and which whirl about in ether can cause movements of 
the mass, displacement either of the bodies or of 'the molecules. 
Warm a bar of iron, it will dilate with a force almost irresistible ; 
a part of the heat will be employed in producmg a certain pulling 
asunder of the molecules. Warm a gas, it will in like way dilate, 
and a part'of the heat Ferr ppenring as aieh, will produce a separa- 
tion very connderable in this case the gaseous molecules ; 
and the proof of the consumption of heat in the work of dilation 
is not dieat to give, for if you warm the same gas to the same 
degree, but prevent ıt from dilating, less heat need be given to 
it in the former case, The difference between the two 
„quantities of heat corresponds exactly to the mechanical work 
performed by the molecules in dilatation. That is one of the 
most simple considerations, on which is founded the principle of 
the mechanical equivalent of heat so often now referred to in 
mechanics, in physics, and in physiology. 

In ph iau explain tha sa atery of latent tical af ean aka 
of volatilisation, But how is it that heat supplied continuously 
to a boiling liquid to maintain ebulhtion does not ever raise the 
temperature of the liquid above a point which under similar 
‘pressure remains fired? The reason is that this heat is continuall 
absorbed, and disappears as such to produce the mechanical wor 
“of driving apart the molecules, And so in the phenomena of 
fusion, the constancy of the temperature indicates the absorption 
of the heat consumed in molecular work. These conceptions 
have modified and thrown much light on the definitions which 
physicists have applied to different states of matter, and it is seen 
. that they are in harmony with chemical theories of the constitu- 
tion of bodies. These are formed of molecules which represent 
systems of atoms animated by harmonic movements, and whose 
equilibrium ıs exactly maintained and strengthened by these 
movements, 


angm 
very considerable, a change of condition, solid 
liquid, and liquid becoming gas ; in the last, the driving apart 
of the molecules is become immense in relation to their di- 
` mensions; Thos ing on the atoms which compose the 
molecule and amplif their trajectories, heat can disturb the 
equilibrium which exists in the system, causing a conflict of these 
atoms with those of another molecule in such a way that this 
disturbance or this confilct leads to fresh systems of equilibrium, 
that is to new molecules. There commence the phenomena of 
decomposition and dissociation, or, inversely, of combination, 
which is the mainspring of istry, and it 1s seen they are but 
the continuation or consequence of the physical phenomena we 
have just analysed, the same hypothesis, of atoms, applied 
to one and the other with an equal simplicity. 

I ask, wil it not be easy to that the physical and 
chemical forces which act on ponderable bodies are applied also 
to diffuse continuous matter in some way, and s it not natural to 
suppose that there are limited and particles which repre- 
sent the polonis or appliratidti of all Liese forora 7 And this view 
ought to apply to o two sorts of matter which form the mi- 
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ds, 


for the most part, those which are prodnced by the simple bodies 
of our-planet. Marvellous conquest of physics which reveals at 
once to us the abundance of forces which environ the sun and the 
simplicity of the constitution of the universe | 

A solar ray falls upon a prism and is turned aside in its 
and decomposed into an infinity of different radiations, 

take each a i direction, and all themselves in 
bands in juxtaposition, and spread themselves out in the spectrum 
if the hght thus received and decomposed is thrown on toa 
screen, The visible part of this shmes with all the 
colours of the rainbow ; but besides this, beyond both ends of the 
coloured bands the radiations are not &beent. The heat-rays can 
be made to reveal themselves beyond the red; the chemical 
rays, more poweríui than the others to make and destroy the 
chemical combinations, ate known beyond the violet the 
forces which manifest themselves on the surface of our globe, as 
heat, light, and chemical energy, are sent to us in a ray of white 


But this brilliant spectrum is not continuous. Fraunhofer has 


discovered in it an ity of black lines cu the shi 

band ; these are the ‘dark eve is eee un hee 
has found that a certain number of them occupy the same posi- 
ton as the ‘bright hnes" which occur in the of metallic 
substances when in a state of incandescence This last physicist, 
generalising an observation of Foucault, hag seen, further, that 
under given circumstance: these t lmes can be obscured 
and “reversed,” coinciding then with the dark lines of the solar 


life, is formed of elements 

These elements are hydrogen 

and metals in a state vapour. They are not distributed 

equally m the mass of the sun and in his rarefied envelopes; the 

hydrogen and most volatile metals are raued Doa rc cee 
T 


The fromáer throw ves 
above 
the gaseous sphere ; these are the “pro " and they 


our ordinary metals, except gold, 
have little affinity for oxy 


ee maing . But, on the contrary, in the solar spectrum 
are "'Imes" different from those which the metals of our earth 
give, but which are like them. The Hnes of the metalloids are 


The lines of Fraunhofer are dark, only the lines of the protu- 
berances and those seen a moment after the disappearance of the 
sunin an eclipse, and a moment before its rea: are 
bright, like those which chargcterise the spectra of incandescent 
metallic vapours. Here we have a curious relationship which 
has furnished most important and precise indications on the 
ph is cone inon ALAS mm. e 

vo spoken of the chemistry of the sun, but the spectro- 
scope has explored all the far-off of heaven. The light of 
hundreds of sters has been analysed, and nebule, scarcely 
visible, have had the quahty of their radistions revealed by its aid. 
i s e OM e M Men 
stars > MAR spectium mith dark lines like ‘the solar 
aportin, this fact proves to us that the constitution of 
stars is like that of our sun. Aldebaran sends us records 
of hydrogen, magnesium, and- calcium, which abound ın solar 
but also those of metals which are rare or absent, as 
antimony, and mercury. 
Nebule, twenty thousand times less brilliant than a candle n 


` 


^ 


c 
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a distance of 430 metres, have still given & spectrum, for their 
light, although (sole, every simple in its constitution, and the 
w 


spectrum ~i -consists only of two or three 
UO qut of brii, the cbe Irene n aa 


Traces of magnesium are also met 
with, of iron, and perhaps of sodium, and if it is true that 
Sidus was a red star in the time of the ancients, it owed per- 
haps its tint to the greater dbandance of hydrogen at that epoch. 
their spectra th hydrogen ieee 6 ae eis 

e are ' 
metalic hnes are fine and numerous. e 
so hot, andare older. In consequence of their ago they emit less 
vivid light. In them there is Hitle or no hydrogen. Motallic 
lines abound, but one also finds channelled spaces like the Imes 
of com The perature being lower, these latter can 


SH 
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brated in immortal verse, is met with in the world of the in- 
finitely little. There also all is co-ordinated movement, and 
these atoms, whose accumulation forms matter, have never any 
repose ; a grain of dust is full of inmumerahlo multitudes of mate- 


which peeple & drop of water. Hear the words of Pascal: “I 
wish to picture not only the visible universe, but the immensity 
of nature that one can conceive within the limits of an atom ; 








Such is the order of nature, and as science penetrates ft far. 
us este light both the simplicity of the- means set at 
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FIFTH REPORT OF THE SCIENCE 
COMMISSIONS 
IL 
O much has been written recently here and elsewhere 
on the origin and growth of the admirable Owens 
College, Manchester, that we shall not repeat the details 
on these points furnished by the Report of the Com- 
mission. Since it was opened in 1851, it has held its way 
through many discouragemepts, and now, despite its 
comparatively narrow income, it is, at least from the point 
of view of scientific teaching and research, one of the most 
efficient institutions in the kingdom. Considering its 
comparatively recent origin and its provincial situation, 
the gifts bestowed upon it have been almost lavish ; and 
yet the same complaint is made in the case of the 
-Manchester College as is made by the two London in- 
stitutions : the efficiency of the work of the College, and 
especially of its scientific side, is seriously crippled from 
want of adequate resources. i 

The whole endowments of the College, from its foun- 
dation till the present time, have amounted to 34,5827. In 
connection with the recent movement for the erection of 
new buildings,Gncluding various general and special en- 
dowments, an additional 168,300/ has been obtained ; but 
even this is short by 60,2004. of the sum required to 
carry out the proposed extensions. With the prospect 
of this deficiency the Governors of the College cannot at 
present undertake the establishment of any new chairs. 
If, however, they had adequate resources, it has been 
stated that they would probably proceed to divide the 
professorship of English and its History, and to found new 
chairs of Mixed Mathematics, of Applied Geology- and 
Mining, of Astronomy and Meteorology, and of Archi- 
tecture. 

The total number of students in Owens College in 
1873-4 was 356, being an increase of 19 on the previous 
year, and excluding 140 students belongmg to the Me- 
dical School. 

The number of students entering the evening classes 
in 1872-3 was 557, which in 1874 rose to the very large 
number of 889. » 

With regard to the, Owens College, the Commission 
makes the following recommendation :— 

* Considering the strenuous and Ura Pra 
made by the great commercial community by which the 
Owens College is surrounded, and the cordial sympath 
which these efforts have evoked, and which has ment 
fested itself in the incorporation of other societies and 
schools with the College, and in the subscriptions and 
benefactions for special objects by which the exertions of 
the governing body have been seconded; we are of 
opinion that this institution has established a claim to aid 
fram the national funds. We therefore recommend, in 
accordance with the views which we have expressed with 

to the two metropolitan colleges, that the Owens 
College should receive assistance from Government both 
in the form of a capjtal sum to be ed as a contri- 
bation towards its ding fund, and also in the form of 
an annual grant in aid of 1ta working expenses, with the 
especial view of enabling it to complete the curriculum of 
studies by the establishment of new’ chairs.” 

* Confined from p. 33». 
VoL, x—No. 253 


The Newcastle College of Physical Science originated in 
a feeling on the part of the authorities of the University 
of Durham, that that University did not completely meet 
the educational wants of the North. To render the Univer- 
sity more generally useful, it was thought that the best 
step that could be taken would be to establish a School of 
Physical Science in connection with it Newcastle, as 
the site of this school, was preferred to Durham, in defer- 
ence to the wishes of all the eminent local employers of 
labour. ' 

The College was founded in 1871: for the teaching of 
physical science, particularly in its practical application 
to engineering, mining, manufactures, and agriculture. 
The funds necessary for its endowment were provided in 
part by the University of Dugham, which gave, in the 
first instance, 1,009. a year in perpetuity, which has since 
been increased ; and, in part, by a subscription raised in 
the north of Englanti. 

From local sources, and by amalgamating with the 
College the other scientific institutions of Newcastle, 
117,000}. may be obtained. 

The amount originally subscribed was of course insuffi- 
cient to provide buildings for the new institution, and the 
College has at present to pay rent for the premises which 
it occupies, It is the opinion of the witnesses that it is 
extremely desirable that the College should be provided 
with buildings of its own. Sir William Armstrong says : 
“ We consider the present accommodation as a makc- 
shift, but without Government assistance it would be 
scarcely possible to undertake” to provide separate build 
ings appropriated solely to the College. 

It was proposed, in the first instance, to provide four 
professorships, viz, of Pure and Applied Mathematics, of 


Chemistry, of Experimental Physics, and of Geology. To 


these professorships, lecturers have been added in literary 
sukjects, in Greek and Latin, in English History and 
Literature, in French, and in German, besides a lecture- 
ship in- Mechanical Drawing. Itis thought very desirable 
by the founders of the College that other professorships of 
Science should be added to those already founded ; in- 
deed, a professorship of Biology has been recently estab- 
lished. . 

The number of students in 1873-4 was 78, The course 
of study is one of two years, there being two examina- 
tions, one at the end of each year; the candidates who 
pass the formal examination in Physical Science at the 
end af the second year to receive the title of Associate in 
Science of the University of Durham, 


* There appears,” the Report states, “to be every reason 
to think that the Nemeast College of Science is serving 
a most useful peers in its own neighbourhood. There 
can beno doubt that local colleges in the great centres of 
manufacturing industry are in a position to meet local 
requirements which central institutions jn Landon or the 
national universities are unable to do. 
“ According to Sir Wm. ee character of 
the instruction should be mainly, ar ost entirely, of a 
y scientific character, because at present there is no 
culty as regards practical kno while on the 
other hand there is no means of acquiring scientific 
The claims which the oters of the e con- 
sider themselves to have von the Dada assist- 
ance are founded upon the national usefulness of thc 
institution, and on the amount of local support which it 
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Z - € We concur to a considerable extent in the opinions 
- these witnesses. -The of success 
^ -which attended the College of Physical Science at 
Newcastle-upon-Tyne, both in the collection of local sub- 
“scriptions and in the organisation of its system of instruc- 
! on liada ù to xp re ad t wi the hope that by 
er efforts of the same kind it will before long be 
in a position to establish its claim to assistance 

- -from the State.” 2" 2 ; 
With regard tó the Catholic University of Ireland, while 
. the Commission believes .that it is calculated to do much 
good to the cause of scientific education, it cannot recom- 
‘mend: Government to grant it any endowment. 
.. “Ona review of the evidence,” the Rep “we 
-are satisfied that the establishment the Scientific 
“Faculty of the Catholic University has not been without 
advantage to the jnstru ctlon of Pipe d 
- vantage which might be considerably in if this 
faculty could be morg Pompe organised, and its pro- 
. fessors incréased in“number and supplied with adequate 
i ing. And we have not failed to 


Hien afforded. by it. "i 
“Tt is also indisputable that the Catholic University has 
: received, and still continues to receive, a large amount of 


support, The permanency, however, of this 


of whi 
cipate; the- incompleteness of a 
arrangements for the teaching of science, and the uncer- 
. tainty of its income, preclude us from recommending that 
it should receive a grant from public funds" — - 


The geperal outcome, then, of the Fifth; Report of tho 


"Science Commission is, that University and King’s Col- 


.leges, London, and Owens College, Manchester, ought 
-certainly to receive assistance from Government, that the 
Newcastle College is in a fair way to prove that it deserves 
S such assistance, and that it would not be advisable to sub- 
‘gidise the Catholic University of Ireland, as it is at pre- 
sent constituted. -~ j. S. K. 
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THE APPLICATION OF THE LAWS OF 
SELECTION TO AGRICULTURE 


N every phase of life the law of selection comes into 

, play. At one time it is nattral, at another time it is 
more or less brtificial At every time, and in every place, 
we see evidence of the plastic character of the materials 
on which the vital principle operates. 

In devoting my holidays to an agricultural tour in 
England this season, I have visited several seed-growers 
who are conferring gieat advantages on the public by care- 
ful selection of parent-plants. I can speak on this point 


y 





with the experience which a wide range of observation - 
gives. I have myself, by selection, doubled the quantity 
of solid matter iñ turnips, and nearly doubled the number 
of seeds in ears of wheat... = 

If the principle of selection were universally applied 
with skill and care fh the raising of our seed corn, what 
an enormous increase would thereby be made to the 
wealth of the agricultural classes of Great Britain and 
Ireland ! ; vs SNPRA: p 

In our agricultural live ‘stock ẹ series; of results, 
which are truly marvellous, have been,accamplished by 
selection, And yet.the principle is understood of ptac-^. `- 
tised only by a very small'percentage of our farmers. . Vn 

If any reader wishes to understand in a general way the 
change that has been made within the last quarter of a 
century, which is the measure of the life-time of the 
Royal Agricultural Society of England, let him take 
the Society’s prize lists of 1839‘and 1874. In the interval, 
several new breeds of sheep and cattle have come to be 
recognised as having distinct types. Natttre has had’her - 
share in the work. The soil and climate of evéry distritt 
impress certain characters and qualities’on the animal ; 
and, in his‘artificial selection, the farmer preserves these 


in whole or part. In‘studying, some years ago, the origi 


of the older breeds, I was much struck with the extent to 
which their distinctive characters were due to the natural 
conditions under which they rose. And th, a recent- in- 
quiry into the. history of the newly-establishéd breeds, 
the same leading truth has beconid‘still-plainér;” «|, 
To give point to this short paper I derive an illustration 
from the influence exercised on the art of sheep-breeding 
by the remarkable change which, common observation tells 
ug, Bas taken place in the material of’garments in còm- 
mon use. I -efer to the well-known fact. that tweeds and 
coarse eloths are now much more commonly used than in 
the last generation. To meet the demand thus created - 
the farmer hes produced sheep which carry wool of longer . 
staple than the old breeds. s 
My is well illustrated in the great plains 
in the west of Ireland, where the flock-owners have estab- 
lished a splendid new breed, called the Roscommon 
Sheep.” In the production of this variety the breeder has 
of course exercised his skill in selection, He crossed 


“Leicester tups of the very best English -strains of blood 


with the native ewe ; and he repeated this over and over 
again until he obtained an animal of the type which 
suited him, Nature aided him in his art. It may be 
safely, asserted that some of the peculiarities of the wool, 


‘as well as same of the peculiar conformations of the body, 


have been fhe work of Nature, And it is in retaining | 
what was so well done by Nature that the highest skill is 
manifested. In England the best example of the argu- 
ment is possibly afforded by the Lincoln breed of sheep, 
which stands so deservedly high in public estimation, 
affording as it does great weight of carcase with a remark- 
ably heavy fleece of lustrous wool. Then, again, let us 
take the dark-shaded breeds—South Down, Shropshire ' 
Down, Oxfard Down, and Hampshire Down. The South 
Down used to be more popular than it is now. It has - 
been giving way in many places to an animal withra larger 
frame and with a fleece longer in the staple. The first 
that arose to displace it was the Shropshire, which has 
been followed by the Oxford Down, Each of these breeds 
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pays best under a given set of circumstances ; and this 
only shows the wide field open to British farmers for pro- 
fiting by the laws of selection. 

I look to the development of this great principle as one 
of the soundest and surest means of promoting the inte- 


rests of the agricultural classes. 
THOMAS BALDWIN 








DARWIN'S “CORAL REEFS” 

The Structure and Distribution of Coral Reefs. By 
Charles Darwin, M.A., F.R.S., &c. Second edition, 
revised. 1874; pp. 268. (Smith, Elder, and Co.) 

To rising generation of naturalists and geologists 

has not had, and most probably will never have, 


such feelings of intellectual pleasure as fell to the lot of 


the first readers of Charles Darwin’s book on Coral 
Reefs, which was offered to science more than thirty years 
since, The. recent researches into the nature of the 
deposits of the deep sea, and the discoveries of the bathy- 
metrical rones of water of very different temperatures, are 
certainly full of vast interest, and will afford the data for 
the development of many a theory ; but the clear exposi- 
tion of facts, and the bold theory which characterised the 
book on Coral Reefs, came unexpectedly and with over- 
powering force of conviction, The natural history of a 
zoophyte was brought into connection with the grandest 
phenomena of the globe— with the progressive subsidence 
of more or less submerged mountains, and with the dis- 
tribution of volcanic foci. The forces of the organic and 
inorganic kingdoms were shown to unite in the pro- 
duction of those circular growths of coral which appeared 
to rise from profound oceanic depths; and it was made 
evident that the existence and persistent growth of fragile 
Porites and Madregpora were dependent upon movements 
of the crust of the globe, the result of forces acting almost 
from the beginning—upon movements so vast, equable 
and slow, that over thousands of square miles the coral 
grew upwards, whilst the supporting rock, its base, and 
the mother crust subsided in a wonderful unison. The 
pristine condition of the globe was in fact brought in 
relation with the formation of those beautiful islands, 
the theme of romance and poesy, the delight of the 
missionary, the dread of the navigator, and which should 
be, according to Dana, the luxurious home of enervated 
and used-up investigators, 

The theory of the formation of barrier reefs and atolls 
is stated with Darwin’s usual lucidity :—“ From the 
limited depths at which reef-building polypifers can 
flourish, taken into consideration with certain other cir- 
cumstances, we are compelled to conclude that both in 
atolls and barrier reefs the foundation to which the coral 
was primarily attached has subsided ; and that during this 
downward movement the reefs have grown upwards.” 
“There is not one point of essential difference between 
encircling barrier reefs and atolls; the latter enclose a 
simple sheet of water; the former encircle an expanse 
with one or more islands rising from it. Remove the 
central land, and an annular reef like that of an atoll in 
an early stage of formation is left" It was necessary, in 
order that this theory should be valid, that the depth at 
which reef-building carals can exist below the surface 
should be ascertained, and also that direct or indirect 


proofs of subsidence over a vast area should be offered, 
The nature of the bottom of the sea immediately sur- 
rounding Keeling atoll was carefully examined, and more- 
over soundings with the wide bell-shaped lead, with 
tallow armings, were carefully taken, off the fringing reefs 
of Mauritius. In Keeling atoll outside the reef it was 
found, “to the depth of ten or twelve fathoms the bottom 
is exceedingly rugged and seems formed of great masses 
of living coral, similar to those on the margin. The 
arming of the lead here invariably came up quite clean, 
but deeply indented, and chains and anchors which were 
lowered in the hopes of tearing up the coral were broken.” 
“Between 12 and 20 fathoms the arming came up an 
equal number of times smoothed with sand and indented 
with coral; ar anchor and lead were lost at the respective 
depths of 13 and 16 fathoms. Out of twenty-five 
soundings taken at a greater depth than 20 fathoms, 
every one showed that the bottom was covered with 
sand.” Off the reef at Mauritius, “from 15 tó 20 fathoms, 
the bottom was with few exceptions either formed of sand 
or thickly coated with Seriatopora (one of the Tabulata), 
At 20 fathoms one sounding brought up a fragment of 
Madrepora which I believe to be the same species as that 
which mainly forms the upper margin of the reef ; if so, it 
grows in depths varying from oto 28 fathoms. Between 20 
and 23 fathoms I obtained several soundings, and they all 
showed a sandy bottom with one exception at 30 fathoms, 
when the arming came up scooped out as if bythe margin of 
a large Caryophyllia,” “The circumstance of the arming 
having invariably come up quite clean when sounding 
within a certain number of fathoms off the reef of Mau. 
ritius and Keeling atoll (8 fathoms in the former case and 
12 in the latter), and of its having always come up (with 
one exception) smoothed and covered with sand when the 
depth exceeded 20 fathoms, probably indicate a criterion 
by which the limiting of the vigorous growth of coral 
might in all cases be ascertained.” Darwin admits that 
this limit might be exceptionally transgressed, but insists 
upon the importance of the gradual change, as depth pro- 
gresses, from living clean coral to a smooth sandy bottom, 
in endeavouring to fix the depth at which the reef-builders 
can grow. 

Even at this period of Darwin's life, the import- 
ance of the struggle for existence had been recognised 
by him, and had influenced his thoughts. He remarks 
that “we can understand the gradation only as a pro- 
longtd struggle against unfavourable conditions.” All 
subsequent investigations by many independent observers 
have proved the correctness of this bathymetrical limit of 
the flourishing of reef-builders, and of late years the 
general characters of the coral which can exist at a greater 
depth and even on oceanic floors have been shown to 
differ essentially from those of the forms which live and 
flourish amidst the rush of the wave and Darwin 
Notices that where the sea is very shallow, as in the Per- 
sian Gulf and in parts of the East Indian Archipelago, 
the reefs lose their fringing character and appear as sepa- 
rate and irregularly scattered patches, often of consider- 
able area. Around the Philippines the bottom of the sea 
is “entirely coated by irregular masses of coral, which, 
although often of large size, do not reach the surface and 
form reefs.” There are huge clumps of Porites and many 
sponges on the floor of the sea off Cuba, but although 
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noticec the absence of active volcanoes in the presumed 
areas of subsidence, and their frequent presence in areas 
of elevation, the exceptions being very few. In acknow- 
ledging Dana’s suggestive criticism that he had’ not laid 
sufficient weight on, the mean ,temperature of the sea in 
determining the! distribution of coral reefs, Darwin very 
properly urges that someother cguse must account for 
the absence of coral growth in localities-where the surface 
temperature of th& sea is sufficient, and he refers especially 
to the islands which rise up from the abyssal sexin the 
Atlantic ; but he indicates that temperature evidently has 
much to do with the absence of reefs on the west coast of 
Tropical America, the cold current reducing the mean, : 
emperature of the sea there below 68°. z 

Although investigations made subsequently to those of 
Darwin add almost invariably to the-proofs of his theory 
of atoll formation, and it is received as correc} by every 
teacher, still there have been one or two able criticisms of 
its general applicability. For instance, Semper, in -his 
description of the Pelew Islands, doubted the evidence of 
subsidence. His opponent, with his usual justice and 
candour, gives Semper’s objections the most careful con-` 
sideration, and indeed they deserved this treatment. “He. 
(Semper) states that the southern islands consist of coral i 
rock upraised to the height of from 400 to 500 feet; and. 
some of them before their upheaval appear to have existed 
as atolls, They are now merely fringed’ by living reefs. 
The northern islands are volcanic, deeply indented by 
bays, and are fronted by barrier reefs. To the north there 
are three true atolls. Prof. Semper doubts whether the 
whole group has subsided, partly from the fact of the 
southern islands being formed of upraised cordl rock ; 
but there seems to me no improbability in their having 
originally subsided, then having been upraised (probably 
at the time when the volcanic rocks to the north were 
emptied), and again having subsided. . The existence of 
atolls and barrier reefs in close proximity is manifestly not . 
opposed to my views. On the other hand, the presence’ 
of reefs fringing the southern islands is opposed to my 
views, as such reefs generally indicate that the land has 
either remained stationary or has-been upraised. It 
must, however, be borne in mind that when the land is 
prolonged beneath the sea in an extremely steep slope, 
reefs formed there during subsidence will remain closely 
atteched to the shore and will be undistinguishable from 
fringing reefs. Now, the submarine flanks of most atolls 
are very steep; and if an atoll after upheaval and before 
the sea had eaten deeply into'the land.and had formed a 
broad flat surface, were again to subside, the reefs which 
grew to the surface during the subsiding movement would 
still closely skirt the coast" The appendix, which con- 
tains æ detailed description of the reefs and islands in the 
well-known coloured map, is of the greatest value to the 
physical geographer, and ,it includes notices of nearly 
every known coral 

After reading and pondering over this long-prized work, 
there comes the feeling that Mr. Darwin should at some 
future time enlarge its scope and deal with the distribution 
of coral species, and trace back in time the reefs of ald. 
Who would not be glad to be taught from the vigorous 
pen of the man whose theory has lasted more than thirty 
years, and will last assong as science, what was the con- 
di-ion of the vast Pacific area prior to the age of reefs 


these corals belong to reef-building genera, still as species 
they are not those which grow on flourishing reefs, The 
reef-builders evidently grow with great rapidity, and their 
struggle against the tide and currents and waves neces- 
- sitates a constant process of reparation or of growth to 
replace fractured branches. They flourish in the warm, 
highly a#rated, rushing water, which is full of living things 
—their proper food. Beyond the reach and influence of 
these conditions other species and genera exist, which 
add to the bulk of the coral mass, but which of themselves 
would never build up a reef, and itis some of these which 
have been dredged up from cotisiderable depths. The 
simple corals and the branching forms without a cellular 
exotheca to hold them together have an enormous bathy- 
metrical range, and can live in water of 76° F. close to 
the surface; and also at'a depth of more than 1,000 
fathoms in a temperature of less than 32°. Buf the true 
reef-builder requires a high temperatere, and it therefore 
becomes very important to discover, as has been sug- 
gested by Dr. Carpenter, whether the vast sub-zone of 
cold water which underlies the superficial and heated 
water has not much to do with this restriction of certain 
species to definite depths. "We must wait for the results 
of systematic dredging at great depths in the Pacific before 
this question can be for ever settled, but at present all 
our knowledge tends to prove that this deep stratum of 
cold water would prevent reef-builders from living at any 
- considerable depth, and therefore that they never could 
have risen by growth from the ocean floor itself. Growing, 
therefore, on submerged rocks, the reef-builders must 
have their foundatlotr slowly subsiding, if they are to 
. attain a great thickness and to assume the bulk and the 
characters of atolls, The direct proofs of subsidence 
advanced by Mr. Darwin were noticed especially in 
Keeling atoll. '* Appearances indicating a slight encroach- 
ment of the water on the level are plainer within the 
lagoon : I noticed in several places, both on its wind- 
ward and leeward shores, old cocoa-nut trees falling 
‘with their roots; undermined and the rotten stumps 
of others on tho beach, where the inhabitants 
assured us the cocoa-nut would not grow. Capt. Fitz- 
roy pointed out to. me near the settlement the founda- 
ton-posts of a shed, now washed by every tide, baut 
which the inhabitants stated had seven years ago stood 
above high-water mark." “From these considerations I 
inferred that probably the atoll had subsided to a small. 
amount ; and this inference was strengthened by thg cir- 
cumstance that in 1834, two years before our visit, the 
dsland bad been shaken by a severe earthquake, and by 
two slighter ones during the ten previous years.” The 
observations of such authorities as Williams, Kotzebue 


and Stutchbury, respecting the encroachment of the sea on, 
and the destruction of parts or the whole of islands, were 
noticed be Darwin in his early edition, and comparisons 
were made, as in the case of Whitsunday Island, between 
old and new charts, in support of the evidence of subsi- 
dence, The existence of submerged or dead reefs is very 
properly advanced as an indirect proof of subsidence, and 
the condition of the Great Chagos bank was considered 
to explain the effects of a rapid subsidence which killed 
thecorals; But the principal and most interesting evl- 
dence is afforded ‘by the relative positions of active 
volcanic vents and barrier reefs and atolls, Darwin 
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and atolls? Mountains of different heights are now more 
ar less submerged, and either capped with vast thicknesses 
of coral, or their tops are girt with barrier and fringing 
reefs, Take away the sea and the coral growth, and 
imagine the conditions which prevajled during the slow 
piling up of these volcanic rocks, their denudation and 
final overwhelming by the inrush of the ocean incident 
to the first phase of subsidence. Little is known con- 
cerning the age of the raised reefs of the Pacific, and 
therefore of the duration of the existing state of things ; 
but in the Caribbean there have been reefs in consecutive 
ages since the early Cretaceous period, and in that area 
there have been during past ages subsidences and up- 
heavals with contemporaneous volcanic action, following 
the same laws as those so elaborately described by Darwin 
as influencing coral growth in the Pacific. 


P. M. D. 








LETTERS TO THE EDITOR 


[The Editor dees not hold hisnsel fresponsible for opssions expressed 
by Ass correspordents, No noice ts taken of anonymous 
CONLSHMSECOTMO RET .] 

The Long Peruvian Skull 


IT was not my intention to have replied to Dr. J. B. Davis's 
I sudare ad epu) petoce lg oig pues Wee inu 
as I ye an Oppo ty ong o i 
ject in detail before scientific readers. TE, ever, by letters 
from England that an answer is expected from me. To it 
seemed httle more than a retteration of his disbelief in the exlst- 
ence of such a type; while it leaves unnoticed what I specified 
as the main point m the discussion. 

Dr. Davis demands the uction of '' half a score of ancient 
Pervrian dolichocephalic the ap ce of which totally 
precludes the possibility of Interference by art, or other deforming 

" Had an anonymous co ent so stated the issue, 

should pave MED that the writer had never seen half a 
score of Peruvian in his life. The collection presented by 
Mr. Hutchinson to Prof. Agassiz numbered 368 ; and out of this 
Prof. Wyman reports only even not flattened or distorted. Is 
Dr. Davis prepared to rlo the remaining 357 out of court as of 
no value in relation to his brachycephalic type? This question of 
Peruvian long and short heads must be settled in connection with 
& deforming element aff both types, or it cannot be settled 
at all. Hence my specification of the real issue. Keeping this 
in view, I xut bek leave meanwhile to refer, for the mie of 
brevity, to my statements in NATURE, vol x p. 48, in reference 
to examples previously adduced ; while I now point out others 
easily acceamble to Dr. Davis. 

The large collection fmnished to Prof Agassiz was obtained, 
apparently at one time, from a mngle locality, ** Ancom and its 
neighbourhood.” Hence no doubt the umformiiy of type. 
Doubling this number of skulls from the same locality would add 
nothing to the evidence. Itis otherwise with the London Anthro- 
pological Institute. Its collection was obtamed at different 
times, partly from the same accessible locality ; but also fiom 
Santos, Ice, Pessamayo, end Cerro del Oro. "These include 
places hun of miles apart; and Prof. Busk, after minute 
study, reports that the evidence of the existence of e dolicho- 
cephalic type afforded by the collection, though ‘‘not very 

is nevertheless decistoe.” 

It is a case precisely analogons to the remarkable dolicho- 
cephalic Britsh type by the scute of the 
late lamented Di. Thurnam, in the Uley, Kennet, Littleton 
Diew, Rodmarten, and other long borrows in Wiltshire, &c., as 
illustrated in the Crania Britannica, for which so great a debt 
ad npud in dus to Dr. Davis and his gifted colleague. Those 
dolichocephzlic skulls gre exceedingly rare ; ER 
with brachycephalic skulls; but, as Dr. umam showed, 
accompanying elements suggestive of the latter as an inferior or 
servile clas. Long ago, ina in the Canadian fourual of 
September 1862, I ielerred to anzbegy this ts to the 
long. c eR sinll eee in tho- mace ca cemeteries 
with cranta of a markedly diverse type. 


No multiplication of specimens of the less rare brachycephalic 
skull of the Brit clat or round barrow will imitar ex 
ceed rare but valnable dolichocephelic British u 
he ene and the exhibition of & Bine cargo of 
b halic skulls fram the accessible coast cemetery of Ancona 
is equally ineffective in disproof of the rare Peruvian dolicho- 

c skull of Titicaca and other ancient burial-grounds. 

. Davia refers to an error in one of the woodcuts of my first 
edition of *' Prehistoric Man.” To anyone conversant with the 
difficultes of a Canadian author correcting proof-sheets for the 
London press, the chances of error, with proofs passing while 
the woodcut swere in the engrever's hands, and their mere titles 
or blank spaces in lieu of them, must be obvious enough. Dr. 
Davis will find the error pointed out in the preface to the second 
edition. 


University College, Toronto, Aug. 6 


Pollen-grains in the Air 


I AM very sorry to find that, owing to my absence from home 
at the time, a question addressed to me by Mr. A. W. Bennett, 
in NATUR, vol. x ate escaped my notice hitherto and 
remamed Bennett, allading to my letter on 
“Microscopic Examination of Aur”? (NATURE, vol. ax. p. 439), 
asks on what ground I refer the “ triangular pollen” captured 
on my slide to the birch and hazel Tho identification resulted 
from comparison under the microscope. The pollen 
which I obtained from catkins of birch and hazel exhibited three 

icuons i prominences (pores) ing each grain a 
angolar oe I cannot now kii diy an appear- 
ance was equally distinct before and after immersion in glyce- 


DANIEL WILSON 


rine: probebl there was a change of sha due to osmosis, I 
confess that I used the word tangalar” not in its strict 
cal meaning, but in order to mgik a feature which dis- 
ed the -grains of birch and hazel from those of 


poplar. Referring to my notes, I must admit that the shape of 

the grains which I identifed with birch pollen would have been 

more accurately described as ‘‘ spherical with three large pro- 
- HUBERT 


tuberances. IRY 
Blackheath, S.E., Aug. 3t 


Chrysomela Banksii 


I SHOULD be much obliged if you would allow me to ask the 
following question of Coleopterists in the columns of NATURE :— 

Does Chrysomela Saggi ead any quality, such as that of 
exuding an acrid liquid or the like, which would be likely to 
make it distasteful to spiders or other animals? J have seen it 
first taken and then rejected unharmed bya Trapdoor Spider, 
and as these spiders feed largely on beetles, T am led to supposo 
that this particular beetle has some special protection. 

J. TRAWERNE MOGGRIDGE 
2, Foxton Villas,’ Richmond, Surrey, Aug. 27 





The Aurora Borealis 


May I ask the readers of NATURE for information on the 
follo points :— 

I. can I find references to any observations on the 
polarisation or otherwise of auroml light? 

2. Are there any published Lists of auroim arranged witha 
view to determine the penodicity of its recurrences; or, if not 
so arranged, sufficiently extended for such an investigation ? 

3. Has any observer besides Mr, Backhouse noted the ieln- 
tive proportion between castward and westward movement of 
auroral rays? HENRY R. PROCTER 

North Shields, Aug. 29 

2. 


ROBERT EDMOND GRANT, MD., ER.S. 


ON Sunday, August 23, after an illness of about a 
fortnight, died Dr. R. E. Grant, for many years 
Professor of Zoology and Comparative Anatomy at Uni- 
versity College, London. The family from which Dr. 
Grant was descended had its head-quarters in the county 
of Elgin, whence his father removed to Edinburgh, 
settling as an accountant and a writer to the signet in 
Argyll Square. He was one of fourteen children, twelve 
brothers and two sisters, being the seventh son, and the 








' till 1828 contributed several zoological 
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EEE of den all? Neither he nor any of his 
“fag rig one sister was, but she left no 
children. He was born in 1793. fon NM ake 
he was a pupil at tho High Sch after 
leaving Meme te Un aL OF bar asa 
medical student, attending the lectures of Drs. Monro, 
E Gregory, can,and others. He took his doctor's 
degree in 1814, for five years after which hs devoted his 


"time to trav on the Continen x Msi Paris, Rom 
Florence, as as Germany, se ee 
Austria, In 1822 he settled in Edin then 


pepers to different 
Scotch scientific societies and journals, including one to 
the Wernerian Natural History Society, in 1827, on the 
circulation of fluids through the structure of sponges, in 
which attention was first drawn to the function of the 
ossicula and pores of thoge animals, and which led Mr. 
Fl to give the generic name Grantia to one member 
of the 

` In June tay, whilst still in Edinkurgh, Dr. Grant was 
elected Professor of Zoology and Coriparative Anatomy in 


` the new University of London, then being formed ; his 


first lecture was not however delivered until October 1828. 
For the first few years after he settled in London he 
communicated-several on zoological subjects to the 
P gu Committee of thé Zoological ig An dn of 
yrhi n points in the anatomy of S. 
and bw redd id 1833, dre to be eii ds de 
volumé of their Transactions. From that time Dr. Grant 
- published no papers of im 
In-1836 Dr. Grant was 


cie 
sity a Professorship of Physiology at the’ Royal 
Thstitution in Street. 

- At his classes, during. one capes is said thet Dr. 
* Grant bad only two attendants, these Mr. Hallam, 


- the illustrious historian, and a young boy ; it was always 


a matter of to the other students of the college 
how he managed t his lectures to the mental 
ty of this trying audience. 
bang the fatty sm years that he held his s professorship, 
he never missed a single lecture. It was his determina- 
tion, if he had lived, to resign his appoiùtment during the 
resent year 
In isposition Dr. SERS retiring and seclusive, 
" and a great readen., He travelled much and was an ex- 
ERREEN so fond of languages was he, that only 
= -attended lectures on pisi in 
University his ;will Dr. Grant leaves his 
extensive library. eod all his.private colleczion to Univer- 
sity College, together with a sum of money to be employed 
-in maintaining and the z 
mical department of the library of the co 
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: CONFERENCE FOR MARITIME 
METEOROLOGY 


JA, GENERAL wish having of late been es: 
that the measures for the prosecution of Maritime 
Meteorology, proi at the International Conference at 
` Brussels 1853, should “be reconsidered, now that the 
"experienct of 2s than twenty years of the operation of 
"these - measures meteorologists to form 
opinions as uer atm & conference is now being 

Eo at the M cal Office, 116, Victoria-street, 

of the slow ee oa psa —R. 
er K. bebo Nowe c o elgium— 

Mui Ryssel ion Sciod, Ostend. Bengal— 

Calcutta, Chma— 

d D dic E Connie of Maritime 

E Ek Capt N. aoe Meteorologi- 
cal Institute, Co rance—C. - Samte-Clarre 

Deville, tipes of Me constorical Stations ; A. Dela- 





a Fellow of the Royal | 
in 1837 he was appointed to the triennial’ 


Bm and xooto-' 


Ministry of Marine, Paria, German —W. H.. von 


marche, 

Freeden, Deutsche Seewarte, Hamburg ; G. Neumayer, 
Hycrographes, Berlin ; Capt. Stempel, İmperial Navy ; Navy ; 
H. A. Meyer, Commissioner for Inv 
,Seas, Kiel Great Britain — (Board of T 
"Toynbee ; R H. Stt, Director Meteorological Office, , 
Hon. Sec. ; *(Admiralty, Rear-Admiral To. RJ. 
Mann, M.D, ident M cal Society. ae 
— Buys Ballot, Ro Meteorological- Inmet 

President; Lieut. J. E. Cornelissen, R.N. * d jor 
N. Canevaro, RN. Norway—H. Mohn, Meteorological 
Institute, Christiana. Portugal—J.C. de Britó m tg 
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Partes 


be the Report of the Brussels Serene above : 


dr to, with some other heads to instructions, 

&c. The Conference will difidéd into 
two sub-committeé#:—1. Instruments ; 2. Observations, 
A Report of the will be published by'the-- 
Meteorological Committee. A’ programme has already 
appeared'in NATURE, vol x p. 152. 





DEEP-SEA SOUNDINGS IN. THE PACIFIC 
EAN” TN 
E take the fo extracts on this subject frond 


report made to the United States Secretary ofthe, 
Commander George E. Belknap, dated United 


teamer Tuscarora, 


UR 


Navy 
States 


m Be ern began the work of soun homeward on* 
passing through the i of T& of 
the AL Alectian group, and towards p cede Sound. en 
about 100 miles east by south from hasan or Sendai 
Bay, on the esst coast of Japan, the sank to a depth 
of 3,427 fathome, showing a descent of 1,594 fathoms in 
a run of io miles, "The result seems at so 
short a ce from the lend, but the next coast revealed 
& depth still more astonishing, the sinker the 
wire down 4,643 fathoms without reaching the bottom." 

* On this occasion, when some 500 fathoms of wire had 
run Out, the sinker was suddenly swept under the ship's 
“bottom by the-strong und and ali efforts to get ^ 
the wire clear und keep.it from tending underneath were 
unavailing pe. mcr A increased by a_ fresh 
breeze vy-séa:' Finally, when 4643 
fathoms x re pee nd ai y 150 En of wire 


Were lef-on the reel, it broke’ Eee Ne 
"about fire miles were lost. — - S 

3 Thé straim on: the: reel was very g Sand notwith- - 
standing’ à Weight of; sd hold con thé amd line, it took 
three men to. hold the*drum; and the wonder 


"was that “the wife’ hot parted, gooner, -This great 
Strain-‘must have been due t the action. of the ‘strong 
andercurrent upon ths sinker, sweeping it with. great 
force from the ship, as since that cast:we.have sounded 
repeatedly in depths of more than 4,000 fathoms; and had 
no trouble in reaching the bottom. 

“The position of the cast, aa shows by observation 
wees aout s mule u cum the eons one, the 
strong curren’ ciiried the ship beyond the position 
c rS e E 


“1 ausi 40 fas back abe add dii rhe iras 
je perveni eb epe Komoto, in latitude . 
north: I also concluded to increfse the weight of the ” 

sinker some 20 lb. . 
“Te will be seem, by an inspection of ‘the track chart, of 

sounding, that the moment: ! 

the coast of Niphón and. „enters, the edge of the Japag-. 
Mrs Ke met his uc 


1 
* - 


akodadi, Japan, June 26 :— ` 
. “I left Yokohama on the 8th inst. and at dawn the,” 


e second line diverges from, ' 


e 
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stream, but yet runs pese tothe island VENUE 
Begins io deepen rapidly, and at the cast No. 24, or the 
third cast from the ini point of curve, a depth of 3,493 
fathoms is found. Forty and eighty miles further on 
depths of 3,587 fathoms and 3, fathoms are reached ; 

then the ocean bed or trough of the stream drops nearly a 
statute mile in the run to the next position, where the 
sinker is not detached until it has descended to the extra- 
ordinary depth of 4,340 fathoms. 

“A good of bottom soil was brou 
that great depth, and the Millers Casella 
No. 18,136, came up a perfect wreck. . 

^ The next six casts were made in over 4,000 fathoms 
water, the last two revealing depths of 4,411 fathoms and 
4655. tathoms respectively, and on both occasions the 
wire was lost. . a - 

“ Sometimes the wire comes in much easier than at 

oniy th a7 cast No. 31, made in 4,120 fathoms, occupied 
47m. 423. 

The diference must be due to the varying action of 
he undercurrents upon the rod, en cup, and small 
lead, increasing or Simina the resistance in hauling 
in, according to the extent of curve from the perpen- 
dicular 


t up from 
ermometer, 


“The conditions under which all these deep casts were 
made were eminently favourable. Believing that such 
deep water would be impracticable for cable purposes, I 
resolved to run inshore and sound back along the CE 
of the Kurde Islands to the position of cast No. 22 
to return and skirt those islands and the coast of Kaan 
schatka as far as Cape Chipounsky, then passing over to 
the Alutian group..... 

“Tf the time on the great circle route for the proposed 
cable has failed, at least for the present, the ts of 
these soundings will be of interest and value to bydro- 
graphic science, as establishing the fact of depths in the 
sea hardly to be ted, 1n view of the numerous 
soundings made by her Majesty's steamship Challenger 
and this ship, over wide expanses of the Atlantic, Pacific, 
and Indian Oceans, and confirming the existence of a 
very deep pee under the Japan stream, similar to that 
cut by the Gulf Stream on our own coast. . 

“ As we passed by Sturup, of the Kurile group, dense 
volumes of smoke were seen rising out of a crater on the 
east end of the island.” 


PROCEEDINGS OF THE FRENCH 
ASSOCIATION 


ON Sunday the 23rd there was an excursion to Bou- 
logne, to visit the steel-pen factory established = 
the Blanzy Company, and the Laboratory of Zoolo 
which Prof. Giard of Lille has organised by the seasi 
On Monday many members paid a visit to Trreoing an and 
Roubaix, two large manufacturing places in the vicinity 
of Lille, where the visitors were received with much cour- 
tesy ; every workshop was eagerly thrown open for 
ection. 
ta general session held in the evening, M. Méaier, 
the large chocolate manufacturer who has realised an 
immense fortune in his trade, delivered a very appro- 
lecture on the creation of wealth by science. No 


one has had so E aerei: experience on that subject. 


in the society. M. Alglave, formerly a professor in the 
Academy of Douai, gave an impressive address on coal- 
mining in Morem. Fran nce. It was the first time that 
M. Alglave, who is very popular in Northern France, was 
allowed to deliver ap ad s since he got into difficulties 
with the Government. His address created quite a sen- 
sation in the city. 

On Tuesday there was a general excursion to Anzin 
coal-mines. A splendid luncheon was given to the 
visitors by the Anzin Companys in a large storehouse 
tastefully ornamented for the occasion with national flags 


357 
and a trophy of all implements used by miners in their 
daro industry. M. Marsilly, the general direc- 


tor, proposed “ The Visitors,” in the name of the Council 
of Administration. M. Wurtz in return, proposed “ The 
Council and the illustrious President,” whom he did aot 
name, but who is no less a person than M. Thiers, at the 
mention of whose name enthusiastic cheers broke forth, 
errupting M. Wurtz for more than five minutes. M. de 

n illy delivered a very long and able address, sum- 
marising all that the mining industry owed to science, and 
iving & few curious elaine to his Company. It 
1s 137 years old, and was the first French firm to import 
steam-engiues from England. The number of hands is 
15,000, and persons depending upon them 60,000. They 
are now constructing steam-engines, of 500 horse-power, 
for und 2 work. The society visited the Haveley 
pit, one of the fe oriy pela nging to the Company, whose 
concession covers about 100, acres, and 1s said to be 
worth more than 8,000,000 sterling. On the same evening 
M. Gaston Tissander delivered an address on aerostation 
specially considered as to its meteorological uses The 


lecture was illustrated by diagrams showing fcrms of 
clou optical phenomena connected with zerosta- 
tion, &c. 


On Wednesday all the Sections were busy discussing 
the several communications, and held two sessicns M. 
ie Den gave a most interesting address in the Engineer- 

me Depa on ae the boring of the tunnel between 
France and England He said, upon authority, that the 
French Government had sent to Lard Derby a rote ask- 
ing him if he objected to the granting of the exclusive 
right for a number of years to a private Company. If the 
English Government does not raise any objecticn, the bill 
will belaid before the Versailles Assembly at the end of 
the present parliamentary holidays. Special provisions 
will be made for inundating the tunnel in case of war 
breaking out between the two countries. The holders of 
the concession can renbunce their rights after spending 
80,0097. in a gallery of exploration at least 1,100 ft. 
under the sea from low-water mark. The works are to 
begin on the French side as soon as the concession 
wil have been granted. MM. Léon Say, Rothschild, 
André, &c. are amongst the petitioners, 

There was a very discussion in the Aathropologi- 
cal Section on some theological points which had been 
raised. 

In the evening Col. Laussedat delivered a lecture on 
optical military telegraphy. Almost all the cfficers of tho 
inm were present at the lecture, which wes practically 

ustrated by various experiments. 

In the morning of Thursday the business of the Sections 
was transacted as on the previous day, and at one o'clock 
a general meeting was held in the Hôtel de Ville under 
the presidency of M. Wurtz. Some modifications of the 
by-laws and regulations of the society were unanimously 
adépted, and the committec was instructed to ask from 
the Government a decree declaring the. ead of t 
utility. This isa step necessary, according to the 
laws, to give societies the nght of holcing Medi 
accepting legacies, and obtaining parliamentary grants. 

M. Warts bad directed a message to the British Asso- 
ciation asking them to send a delegation to take part in 
the Lille meeting. This could not be accomplished, 
owing to the distance, but it ended in an exchange ot 

egraph 1C courtesies between the two societies. 

ntish Association being our model, it 1s necessary 
for us to study its workings, in order to adapt them as far 
as we can to our French circumstances and scientific 
pecul'anties. Consequently, the commitcee was instructed 
not to name the opening day for the 1875 mecting beforc 
ascertaining whether it shall not coincide with the opening 
of the next session of the British Association. 

Two cities were 1n competition for the 1875 meeting— 
Clermont Ferrand, where the Puy de Dome Observatory 


358 


NATURE 


[Sept 3, 1874 





will be inaugurated next year; and Nantes. It was gene- 
rally supposed that Clermont Ferrand would be selected, 
but Nantes had sent a special delegate with the power of 
offering the grant of a large sum of money. ermont 
Ferrand is poor and has drained its exchequer in helping 
M. Alluard in his admirable work; consequently Nantes 
was all but unanimously selected. The president for the 
* Nantes meeting (1875) will be M. d'Eichtal, a gentleman 
of t fortune and influence, y connected with the 
railway interest, and possessed of high scientific quali- 
fications, having. been educated at the Polytechnic School 
The assembly appointed M. Faye, the astronomer, to be 

ident of the 1876 meeting, but the town where it is to 

held has not been decided on. The meeting was 





THE SIDEROSTAT* 


T SERE is in use at the present moment in the Paris 
Observatory an instrument of a new construction 
which is destined to play a large part in the Astronomy of 
the future. It is not too much to say that the new instru- 
ment will play as important a part in, and will be as 
essential to she new Astronomy, as the transit instrument 

plays in the Astronomy of position. 

or this instrument in its present form we are indebted 
to the genius of Foucault, who also gave it its name, the 
Sıderostat. 

The use of the present instruments obliges the astro- 
nomer to change his position to follow the eye-piece, and 
consequently to observe frequently m uncomfortable 

itions. To escape this inconvenience the Germans 
ve long employed the bent telescope, meridian circles 

* In part translated from an artclo by M. A. Fraisscnet, in La Nafw e. 
For the woodcuts we are indebted to the kindness of M. -Villars. 


brought to a close by a banquet given at the Hétel de 
Ville, by tne Mayor of the city. ; 

The number of the m of the Association is 
800; itis an excess of 200 on the number of the Lyons 
meeting. The ladies are very few. Madame Thureau de 
Villeneuve, the wife €f the secretary of the Société de 
Navigation Ardenne, was the only lady who delivered an 
address. This was in the section of phy. 

The Paris papers have published very short articles on 
the proceedings of the iation ; none have shown 
so much interest ae the Trmes, who sent a special re- . 
por and published long telegrams on the work of the 

ections. 

Lille, August 39 


W. DE FONVIELLE 





Fia.  —Clockuak mcvement, with isochronous regulator 


and theodolites, But the use of this arrangement is 
limited to small instruments, while it is precisely in the 
case of the largest instruments that it would be most 
useful 


Foucault, who died in the midst of his most im- 
portant labours, wished in the latter years of his life to 
give to the equatorial the power of making the entire 

eavens before the observer without his having to 
disturb himself or to displace the instrument. A telescope 
fixed horizontally in an invariable position, before which 
a plane mirror PR successively the various points of 
the sky—such was the Siderostat in his mind, the idea in 
all probability having occtrred to him frém a singular em- 
ployment of the heliostat by M. Laussedat in observations 
of the eclipse of 1860, (See Fig. 1. 

The instrument was constructed after the death of its 
inventor, by M. under the direction ofthe Com- 
mission charged with carrying out and the publica- 
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tion of the works of Foucault, and at the expense of the 
Imperialtreasury. It was presented to the Academy of 
Sciences on December 13, 1869, then given by Napoleon 
s to the Observatory, where it has been installed since 
1972. 

The instrument, as designed by Feucault, of which M. 
Wolf has published a complete and detailed account, 
rests on a brass stand supported by three screws, with 
two levels placed crossways, and a ing azimuth 
movement. There are three distinct parts—the mirror 
and its mounting, the polar axis and the mechanism which 
connects this axis with the mirror, and lastly the regulator. 

freins mirror, 30 centimetres in diameter, was con- 
stru by M. Ad. Martin, according to the method de- 
vised by Foucault ; it is carried by a horizontal axis on 
the top of two vertical anpporta; which tum round a 
centre. This movement is perfectly effected by means of 
a circle of small wheels placed at the foot of the supports. 
The mirror is kept in its mounting by means of cleats 
and spiral springs, in order to avoid all irregularity of 
surface, In the centre of the moun is fixed perpen- 
dicularly a directing handle, which slides through a ring 
carried by a fork jointed to the lower extremity of the 
horary axis. The direction of the incident ra ios d 
that of the axis of the fork, and the length of this f 
being equal to the distance of its point of articulation 
from the horizontal axis of the mirror, the line which 
measures that distance gives the constant direction of the 
reflected ray. . 

Finally, a clockwork movement, the isochronous regu- 
lator of Foucault (Fig. 2), placed at the foot of the instru- 
ment, communicates to the mirrora motion sensibly 
to the diurnal motion, so that the celestial bodies main- 
tain invariable positions in the field of a horizontal tele- 
scope, in front of the apparatus directed towards the 
mirror. 

The entire ap the principle of which is the 
samc as that of the heliostat, rests on a triangular support; 
a hole on the north side receives the ht which drives the 
clock. A wooden cabin, moving on wheels from north to 
south, forms a shelter for the instrument. For the purpose 
of observation the siderostat is completely penale by 
TO the hut towards the north. The telescope, sup- 
ported on two pillars, is placed in a brick hut, some little 
distance from the siderostat; this hut is very slightly 
elevated for the rie ie of intercepting the least possible 
portion of the southern sky. A telescope with a mirror 
of silvered glass, pierced in the centre to receive the eye- 
glass, isthe one at present employed. 

If ıt is desired to bring into the telescope the light pro- 
ceeding from a star whose polar distance and right ascen- 
sion are known, this is done by two circles, which corre- 
spond, the one to the polar distance and the other to the 
horary angle for the moment of observation in the usual 
way. Then, the circles being fixed, the clockwork is put 
in motion and the mirror ws continuously into the 
telescope the rays proceeding from the star under observa- 
tion. e clock movement, already applied to some 
equatorials, is per regular, and obtained for its clever 
maker, M. Eichens, the Sea rus in the mechanical arts 
at the Universal Exhibition of 1867. 

It was necessary to possess, for the siderostat, some 
means of adjustment so as to be able to vary in very 
small quantities the horary angle or the polar distance 
without stopping the movement. The former variation 
is Obtained Uy means of a subsidiary wheelwork which 
has already been long in use. But the variation of the 

olar distance was more difficult to accomplish; M. 
Sichens, howevea has solved the difficulty after a very 
ingenious fashion. 

e siderostat, since its construction, has been almost 
exclusively employed forphotographic experiments in con- 
nection with the approaching transit of Venus, Con- 
sequently we do not yet know what results we have a 


right to look for. But in the ideal of Foucault, the 
instrument ought to be an indispensable auxihary of 
physical astronomy ; this is its proper purpose. Experi- 
ments which demand perfect steadiness will be advan- 
tageously made, such as the measure of the positions of 
spectrum lines and of the displacement of these lines by 
means of fixed sat vag ta of large dimensions. It is 
easy to conceive, besides, the numerous advantages result- 
ing from the fixed direction of reflected rays. We may 
henceforth adapt, with the greatest ease, to the observin 
telescope, the apparatus necessary for the work of cel 
photography for photometric researches, 

The complete instrument, telescope and siderostat, 
placed in the plane of the meridian, may be regarded as 
a meridian instrument; and the determination of the 
Tight ascensions and polar distances of known stars will 
enable us to rectify the adjustment already made of the 
relation between the telescope and the siderostat. The 
purpose is evidently thus not to obtain a transit instru- 
ment, but only to get an approximation equal to that of 
equatorial observattons. It is, besides, always in our 
power to increase the precision by V DUE the star 
under observation with a well-known neighbouring star. 

Observations by means of the siderostat may be made 
in two ways—with the mirror fixed, or turning under the 
action of the clockwork. In the former case, the instru- 
ment becomes to some extent an equatorial, but with the 
advantage to the observer that he has not to change his 
position. An inconvenience appear here ; each time that 
the mirror is a the ese o Ho pc move- 
ment changes, and consequently it mes n 
to make a new adjustment of the micrometer threads. 

This inconvenience is more serious if, when the mirror 
is in motion, it is desired to effect measurements of 
double stars. In this case.the direction of the diurnal 
motion changes the angles of position. It is then neces- 
sary to measure the angles of position by starting with 
the vertical and the horizontal, and, by means of the hour 
of observation, reducing them to the ordinary form. 

The real defect of the siderostat, which, however, it 
has in common with all other instruments of obscrva- 
"tion, is that it does not enable us to examine the entire 
heavens. But the most interesting region for research is 
comprised between tbe pole and the southern honzon, 
and the siderostat which we have described permits ob- 
servations between these limits; Should it be desired to 
investigate the rest of the sky, a second siderostat would 
be necessary, reflecting the rays towards the north. 

Let us not, in conclusion, forget that the reflection from 
the mirror of the instrument causes a slight loss of light ; 
the proportion of light reflected 1s constant and equal to 
93-100.of the incident light for new silver. 

From this description it is clear that 1t is only from thc 
standpoint of physical astronomy that the employment of 
thejnstrument will be most useful ; and no doubt, in this 
direction, it will give numerous and important results. The 
problems of the universe offer, indeed, a productive and 
inexhaustible mine, and the new astronomy, with its 
powerful means of dai aay gives us reason to hopc 
that future researches bring to light some brillant 
discoveries. 








NOTES 

Tox Western Morning Nems has received from its correspondent 
on board the CAaUenger an account of the voyage to New Zealand, 
which has been stormy and protracted, The result of the sound- 
ings has been most satisfactory, and it is confidently expected 
that New Zealand will be telegraphically connected with Eu- 
rope next summer. The bottom was sand and mud, gradually 
shelving to a depth of 2,600 fathoms, at which it remained very 
evenly for a long distance, the temperatme at this depth being 
33 degrees and at the surface 64 degrees. At this point the 
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soundings commenced getting less, and the next was found to 
be 1,975 fathoms (temperature 36 degrees). Two days after this 
1, 100 fathoms was recorded, the temperature rising to 36 degrees. 
These indications of shallow water were not without cause, 
for on the second day they came unexpectedly into 400, 350, and 
at last only 275 fathoms. This was about 200 miles from land. 
The future movements of the Challenger have now been arranged, 
and are thus stated -—At Welllngton we remain till July 6, then 
proceed along the east coast, probably calling at Auckland for a 
few days, after which a course will be shaped to Tongataboo 
(Friendly Islands), and from thence to Kandsvan (Fiji Islands), 
where a supply of coal will be taken on board prior to leaving for 
New Guinea. Here a complete series of explorations and 
soundings will be made, and it is expected that the dredge and 
trawl will bring even greater wonders of manne life to the 
sutface than have yet been secured, while the question ot coral 


reefs and thelr history will havé special attention. After cruising’ 


about Polynesia generally for some time, we expect to reach 
Hong Kong early in November, where probably a month will be 
spent in coaling, provisioning, refitting, &c. 

THE last number of Petermann’s Mittheahinge: contains a 
summary of the recent work done by the Challenger Expedition, 
which is accompanied by an excellent and ingeniously constructed 
series of coloured diagrams, showing the distribution of tempera- 
ture in the North and South Atlantic, as well as the configuration 
of the bottom over welch the Challenger hos sailed. The 
number also contams the continuation of Piof. Hans Hofer's 
peper on the structure of Novaya Zemlya. 


. THE growth of tee and sugar in European soil are perhaps 
. branches of culture which we can scarcely expect to be remune- 
rative in a commercial point of view. Be this as it may, the 
sugar-cane is now grown and sugar manufactured to some extent 
In the neighbourhood of Malaga, Spain. Tea has also been 
introduced into the southern districts of Sicily, and though the 


first attempt made lost year to raise the plants on a large scale” 


was not successful, owing, it is said, to the injury caused 
to the plants and seeds by immersion in sea-water on their 
_ transit from Japan, it is confidently hoped and believed by the 
promoters that another attefnpt with healthy seeds and plants 
will prove quite successful Meanwhile tea is being grown 
at the Cinchona plantations in Jamaica, and 2 sample has recently 
been received at the Kew Museum which was grown and manu- 
factured as above from Assam tea plants received through Kew 
in 1868. So far as the appearance of the sample is concerned, 
it is roughly manipulated, not being sufficently twisted or curled, 
and apparently not sufficiently roasted. Nevertheless, its manu- 
facture is little inferior to that of the ealiest samples of Assam 
tea that appeared in the English maket, Its quality, however, 
is another thing, for it produces a very watery infusion of a very 
herby flavour, and devoid of the aroma for which tea is nofed. 
Care, however, in the cultivation of the plant, as well as in the 
selection and manipulation of the leaves, may in time produce 
a more marketable article. . 


THE Ochro (Addmaschius esculentus), a Malvaceous plant, is 
' well known in all tropical countries, being cultivated for the 
sake of its huit, which are gathered in a green state, and either 
boiled and eafen as a vegetable, pickled in vinegar like capers, 
or used for thickening soups on account of the mucflage they 
contain—a common property of the Malvacem. In Indis the 
seeds are sometimes boiled for making a mucilagmous drink. 
But we now learn that 2 fine oil has recently been discovered in 
them of a quality equal to olive oil, and that it is intended to 
Introduce this oil to commerce. Supposing the oil to be all that 
is said about it, the question arises as to the supply of seeds. 
Though the plant is easily cultivated, can 1t compete with other 
oleagmous plants? 


We some time since noticed the formation, in connection with 
the French Geographical Soclety, of a Commission of Commercial 
Geography. Under the patronage of this Commission a joint 
stock company has been formed for the publication of a weekly 
journal to assist in carrying out the objects aimed at by the 
Commission. The titl8 of the journal will be L Exsoratewr, 
Journal Géographigue a Commercial, 


EXPERIMENTAL verifications are becoming daily more nu- 
merous in favour of the view that the phenomena attending the 
electrical stimulation of the brain are, in reality, dependent on 
the indirect excitation of the cerebral basal ganglionic centres by 
the currents employed. Besides the observations of Dr. San- 
derson on this pomt, already published in this journal (NATURE, 
vol x. p. 245), Dr. J. J. Putnam has recorded the results at- 
tending electrical stimulation of the so-called surface-centres after 
their almost complete separation from the rest of the hemisphere 


‘in the form of flaps, He finds that under these circumstances no 


movements follow the excitation; but that if the fla is raised 
and the surface below it irritated, a current slightly more pow- 
erful than the minimal required in the uninjured condition pro- 
duces exactly similar results, The details of these experiments, 
taken from the Basten Medical and Swrgrcal Journal, wil be 
found in the London Medical Record for last week. 


TOERE has been issued from the Standards Depaitment, by 
Mr. H. W. Chisholm, an account of the comparisons at that 
department between two Russiau pendulums and Repeold’s scale 
of 21 old French inches, and between Repsold’s scale and tho 
standard subdivided imperial yard. 


Tue French Geological Society has decided upon holding its 
next meeting at Mons, in Belgium, a most interesting place for 
excursions, It is very seldom that Fiench Scientific Societies 
meet in a formgn land, 


- 


On Friday evening M. Flammarion, the French astronomer, 
started from La Villecte gas-woiks, Paris in a balloon called 
Lunsen, at half-past seven, with a brisk breeze from the north-west. 
The balloon was under the guidance of M. Jules Godard, 
and M. Flammarion, who was married in the beginning of 
August, was on board with his young wife ; he wishes to spend his 
lune de said in Italy. Such atrip was proposed inthe beginning 
of the century to tke celebrated Mdme, de Stnel by the great 
philosopher, Saint-Simon ; but the Indy declined. ‘The moon 
was full and bright. 


THE use of carrier pigeons for press purposes is on the increase, 
and the breed is rapidly improving. By careful '' selection" and 
allowing only the ''survival of the fittest,” powers have been 
developed which = few years ago would have been thought 
impossible. They can be specially trained to fly over 500 miles, 
and it is no uncommon thing for despatches to be brought to 
London from Paris, Lisbon, or Brussel Zand and Water 
records & case of interest. An ocean hommg bird, of great 
docility, intelligence, and spirit, has been found in Iceland which 
files at the meteor-like speed of 150 miles an hour. A pair of 
these birds whose present home is in Kent, within ten mules of 
London, recently carried despatches from Paris to their home in 
one hour and a quarter. Press pigeons carried on the despatches 
to London, and the whole journey of the despatches from Pans 
to London occupied only one hour and a half. The prem 
pigeons now commonly used are not the ordinary carrier pigeons, 
but are bred by Mesa Hartley, of Woolwich, from pnre 
birds selected from the best lofts of Antwerp, Brussels, and 
Lage. 

T AN alarming shock of earthquake was felt in the island of 
Poito Rico on the morning of Aug. 26; at 6.15 A.M. The 
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vibration lasted two minutes. No report of the extent of damage 
done has yet been recetred. 


AN eruption broke out in Mount Etna on Sunday evening last. 
The lava issued from the crater by three mouths, all of which, 
however, are happily some distance frorshuman habitations. 


THE Timer of India states that the report which M. Victar de 
Lesseps and Mr. C, Stuart will have to make on their return to 
Europe on the feasibility of the great Central Asian Railway 
scheme will be of a character to render it likely that preliminary 
funds will be subscribed to enable the first surveys to be effected 
with 2 view to definitely settle the route which it would be desir- 
able to follow. 


Wr have received from Mr. Stanford the Alpine Club Map of 
Switzerland, edited by Mr. R. C. Nichols, the preparation of 
which we noticed in vol. vi p. 205. Itis a very fine specimen 
of map making, and a credit to English cartography. We hope 
soon to notice it in detail. , 


IF the observations recorded by Mr. F. M. Balfour at the 
recent meeting of the British Association, on the development of 
the notocord from the hypoblastic, instead of the mesoblastic 
layer of the embryo in the shark, are confirmed, they will shake 
to the foundation the importance of the elaborate arguments 
which have been, of late, so frequently based upon the origin of 
the different morphological elements of the living frame. 


WE are sure many of the recent visitors to Belfast must have 
found an invaluable aid in thelr wanderings about the town and 
district, which so abounds m varied interest, m the very excellent 
“(Guide to Belfast and the Adjacent Counties” (Belfast, Ward 
and Co.), which has been bionght out under the care of the 
members of the Belfast Naturalists’ Field Club. Great pro- 
minence is of course given to the scientific aspects of the districts 
embraced in the Guide, but a fatr portion is also devoted to the 
ordinary objects of interest, to trade, commerce, manufactures, 
&c. The Guide is well arranged under the various headings of 
Physical. Geography, Geology, Botany, Zoology, Topography, &c., 
and is amply illustrated with forty-six roughly executed but very 
useful plates, mostly of objects of antiquarian interest. We heartily 
recommend the book to any vuitor who wants an intelligent 
guide to the counties of Down and Antrim, a good map of which 


is appended. 


THE additions to the Zoological Society's Gardens during 
the past week include a Cassowary (Carwariwsf) from N.E. 
New Guinea, presented by Capt. Maisby ;;2 Javan Chevrotain 
(Tragulus javanicus) from Java, presented by Mr. G. Mannmgs ; 
- a Formosan Deer (Cervus $sewdaxis) from the Island of For- 
mose, presented by Mr. Abel A. J. Gower; two Black Swans 
(Cygnus atratus) from Australia, presented by Mr. R. EL. Bower; 
an Indian Python (Python molnrus); a Verret Monkey (Cervo- 
fithecus lalandi) from South Africa, presented by Mr. C. 
Haman ; two Black-eared Marmosets (Hapale penicillata) from 
Brazil, presented by Mr. J. P. Harrison. 








THE BRITISH ASSOCIATION 


"THE Belfast Session of the British Association was 
brought to a conclusion on Wednesday, the 26th ult, 
with mutual congratulations between all concerned. In 
our animadversiogs on the high charges for sleeping ac- 
commodation charged from some of the members "of the 
Association, we of course meant in no way to reflect on 
the local authorities or local committee, who exerted 
themselves to the utmost to render the meeting in every 
way a success, 'The'vote of thanks to the Mayor was 
thoroughly deserved, as was also [the tribute of praise 
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awarded by the Rev. Dr. Henry to the * ing zeal” 
of Dr. Andrews in behalf of this meeting of e Associa- 
tion. One very picesing result of the meeting, and of a 
discussion in the Economical Section, was the sudden 


termination of the extensive strike which had existed in 
Belfast for a considerable time. The various excursions 
open on Thursday were a decided success. 
next meeting opens at Belfast on A 25, 1875. 
The Committee, among other things, have recom- 
mended, and their recommendation has been adopted, 
that the Council of the Association be requested to take 
such steps as they may think expedient to urge upon the 
Government of India the desirableness of continuing 
solar observations ; that the Council of the Association 
be requested to take such steps as they may think desir- 
able with the view of appointing naturalists to vessels 
engaged on coasts of little-known parts of the world ; 
that they be requested to tabe such s as they may 
think desirable to promote any application that may be 
made to her Majesty's Government by the Royal Society 
to promote physiological and biological lorations in 
the seas round the British Isles; that they be requested 
to take such steps as they think desirable for supporting 
a est to her Maj s Government to undertake an 
Arctic expedition on the basis proposed by the Council 
of the Royal Geographical Society at the inning of 
the present year, and which will be made Mie pun t 


The following is a synopsis of ts of money appro- 
priated to scientific purposes by the General Committee 
at the Belfast Meeting 


MATHEMATICS AND PHYSICS, 


“Cayley, Prof.—Printing Mathematical Tables 2. A100 
“Belfour Stewart, Prof.— etisation of Iron ... 20 
*Brooke, Mr.—Bntish dis Se sei 120 
*Glaisher, Mr. J.—Luminous Meteois — ... E . 30 
Maxwell, C.—Testmg the Exactness of Ohm’s 
law  ... 2 sss oe ia s vo 50 
Stokes, Prof—Reflective Power of Silver and other 
Substances 


*Herschel, Pro£ —Thermal Conducting Powers of Rocks IO 
*Tait, Pro£ —Tlhemo-Electricity (renewed) ose ES 
CHEMISTEY. 
*Williamson, Prof A. W.—Records of the Progress of 
Roscoe, — Specific Volumes of s - i 
Allen, Mr,—Estimaton of Potash and Phosphoric Acid IO 
^Armstrong, Dr.—1someric Cresols and their Deirvatrves 


(renewed) Sis s 20 
GEOLOGY. 

*Willett, Mr. H.—The Sub-Wealden Exploration 100 

“Lyell, Sir C, Bait. —Kent's Cavern loration 100 


"Lubbock, Sir J.—Exploration of Victoria Cave, Settle... 
*Bryce, Dr.— quakes in Scotland (renewed) ie 20 
Hål, Prof.—Underground Waters in New Red Sand- 
stone and Permian : a ae . m 
BIOLOGY. 


Dresser, a a o Onnitho! Dp ETE 
Rolleston, Prof. — epi tree of Myxinoid Fishes 


GEOGRAPHY. * 
Wilson, Major.— Palestine Exploration Fund ... 

STATISTICS AND ECONOMIC SCIENCE. 

*Houghton, Lord.—Economic Effects of Trades’ Unlons 25 
MECHANICS: 

Froude, Mr.—Instrnments for Measuring the Speed of 

Ships (renewed) ix es s 2n us 

Total 


^ Roappointed. 
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ON THE HYPOTHESIS THAT ANIMALS ARE 
AUTOMATA, AND ITS HISTORY* 


AT this period of the meeting of the British. Association I am 

quite sure it is hardly necessary for me to call to your minds 
the nature of the business which takes place at our sectional meet- 
ings. Wo there register the progress which science has made during 
the past year, and we do our best to advance that p by 
original communications and free discussion. But when the 
honourable task of delivering this evening's lecture was ` im- 


posed upon me,‘or rathér as my friend the President has just 
. said, when I undertookyto deliver it, it occurred to me that the 
occasion of an ing lecture might be turned to a different 


evening 
purpose, that we might with much propriety and ad turn 
piu he pust o omar wn ad pepe 
the great men of old, who “had gone down into the grave 
their weapons of war," but who had fought bravely far the cause 
of truth while they yet ltred—to iecognuse their merits, and to 
show ourselves duly grateful for their services. Ip 
"fore, to take a retrospect of tHe condition of thet branch of science 
with which it is my business to be more or less femiliar—not 
to a very remote period, for I shall go no further back than the 
seventeenth century, and the observation which I shall have to 
-offer you will be confined almost entirely to the biological science 
of the time between the middle of the seventeenth and the middle 
of the eighteenth centuries. I to show what great 
‘ideas 1n biological sclence took thar o at that time, in what 
manner the speculations then originated have been 
and in what relation they stand to what is now understood to be 
the body of scientific biological truth, The middle of the 
sixteenth , Or rather early part of it, is one of the 
Erat epocas of jologloal science. lt was at that time that an 
ides, w had been dimly advocated previoualy, took the solid 
form which can only be grven to scientific ideas by the definite 
observation of fact—I mean the idea that vital phenomena, like 
all other of the physical world, are le of 
mechanical explanation, that t are reducible to law and 
order, and that the study of biology, in the long rm, is an 
. application of the great sciences of phymcs and chemistry. The 
man to whom we are indebted for bringing that idea into a 
lain and tangible shape, I am proud to sey, was an i , 
William explain the 


. Harvey was the first clearly to 
mechanism of circulation of the blood, and by that remark- 
of his, and by the clearness and ion with 


able disco 

which ho reduced that process.to its mechanical elementa, he 
Jaid the foundation of a scientific theory of the larger part of the 
Processes of living ose piocesses, in fact, which we 
now call processes of E zaid by his studies of de- 
velopment he, farther, first laid the fi of a scientific 
knowledge of reproduction. But besides these great powers of 
living bemgs, there remams another class of functions—those of 
the nervous system— with which H did not grapple. It 
was, indeed, left for & contem "9 his, a man who, as he 


$ pert ena of the nervous sitem, 
“which, in my judgment, is equal in value to that which Harvey 
plages ii regard to the circulation. And when we consider who 
escartes was, how brief the span of his life, I think it is a 
truly wonderful circumstance that this man, who died at §fty- 
four, should be one of the leaders of philosophy— 
that, as I am informed by competent authonty, he was one of 
the first and rost pagioel icians who hes ever lived, 
and that, at. the same time, the fertility of his intellect and the 
grasp of hig genius should have been so great that he could take 
~as I believe he must, beside the immortal Harvey as a 

ph; And must recollect that Descartes was not 
merely, as some been, a happy speculator. He was a 
working ansjomist and physiologist, conversant with all the 
anatomical and physiol lore of his time, and practised in 
all methods by which anatomical and physiological discoveries 
were then made ; and it is relaced of him—and a most charac- 
teristic anecdote it is, and one which should ever put to silence 
those shallow talkers who speak of Descaries as a merely 
h etical and speculative philosopher—that a friend once 

ing upon him in Holland ed to be shown his library. 


Descartes led him into a sort hed, and, drawing aside a 
curtaip, displayed a dissectihg-room of bodies of animals 
courte of ction, and said, ‘There is my hbrary.” It would 


ee by Trof Horley, F R S., at the Pritsh Assocation, Belfast, 
"Eon ' i . 


there- - 


COn! 


take us a very long time if I were to attempt to e the method 
which would be requisite for the full establiment of all that 


Im about to say ; that is to say, if I were to quote the several 
poses of Descartes works which bear out my ascription to 
Hers of the scd gros which I am going to 

ore you. And you, to be so 
as to trke it uc ud pe for die ect although for 


the only, that there are to be found expressed 
in warks the propositions which I shall proceed 
to lay before and each of which I shall compare as 


we on, as as may be, with the existing state of 
physiological scenog, in order that you may see in htt palio 
with respect to physlology—ay, even to the advanced physiology 
of the present time—this man stood. And, happi , the matters 
with which we shall treat are such as to no extensive 
knowledge of ana-omy—no more, in fact, than such as, I pre- 
roe ae De miliar to almost every person. 

I think I need only premise that what we call the nervous 
system in one of the er animals consists of a central apparatus, 
com of the brain, which is lodged in the skull, and of a 
cord pr from it, Which is termed the marrow, 
and which is lodged in the vertebral column or spine, and 
that from these soft white masses—for such they are— 
there proceed cords which are termed nerves, some of which 
nerves end in the muscles, while others end in the organs of sen- 
sation. ‘That bare and bald statement of the fundamental com- 
position of the nervous system will be enough for.our present 


The first Proposition called from the works of Descartes 
which I have to lay before is one which will sound very 
familhar. It is the new, which he 


whether ee passiona ere OF were not located in the 
s 


ominal viscera. therefore, was a . It 
is a statement which Descartes iue fromthe besmisins, sud 
from which he never swerves. In the second place, Descartes 
lays down the propositlon that all the movements of animal 
bodies are effected by the of form of a certain part of the 
matter of their bodies, to which he applies the eneral term of 
muscle, You must be aware of this in 3 you 
must use the terms in the sense in which he used them, or you 
will not understand him. That is a proposition which is now 
placed beyond all doubt whatever. If move my arm, that 
movement is due 4o the change of this mass of flesh in front 
called the biceps muscle : it is ahortened and it becomes thicker, 
1f T move any of my limbe. the reason is the same, As I now 
speak to you, the cifferent tones of my voice are due to the ex- 
‘quisitely accurate adjustment of tho contractions óf a multitude 
"of such portions of flesh ; and there is no considerable and visible 
movement of the anımal body which is not, as Descartes myr, 
resolvable into these changes in the form of matter termed 
muscle. But Descartes went further, and he stated that in the 
normal and ordina-y condition of things, these changes in the 
form of muscle in the living body only occur under certain con- 
ditions; and the essen condition of the change is, says 
Descartes, the motion of the matter contained within the nerves, 
which go from the central apparatus to the muscle. Descates 
gave this mo matertal a cular name—the animal spints. 


nerve, and that that molecular 
certam vel A 
Nererth 
that which arian | in opr 
bx reg A oe ee "itas 
on o pagrted molecular change. M hyaiology 
haa miessmrei th rened 


our knowledge of its characters, but the fundamental conception 
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remains exactly what it was in the time of Descartes. Next, 
- Descartes says that, under ordinary circumstances, this change 
in the contents of a nerve, which gives rise tò the contraction of 
a muscle, is bya e In the central nervous appe- 
iatus, as, for example, in the brain. We say at the present time 
exactly de seme thing. Descartes guid ghat the animal spirits 
were stored up im the brain, and flowed out al 

nerves. We say that a molecular takes in the 
brato that i pro al the motor nerve. e evidence 
of that is abun supplied by experimental research. Further, 
Descartes stated that the sensory organs, or those a 

which give rise to our fe when acted upon by the influences 
which produce sensation, caused a change in the sensory nerves, 
which he described as a flow of animal spirits al those 
nerves, which flow was to the bram. If I look at 
this candle which I hold before me, the light falling on the retma 
of my eye gives rise to an affechon of optic nerve, which 
affechon Descartes described as a flow of the animal spints to 
the brain. We should now speak of it as a molecular 

p ed along the optic nerve to the brain; but the funda- 
mi ideg is the same. In all our notions of the operations of 
neye we are building upon Descartes’ foundation. Not only 
so, but Descartes lays down over and over again, in the most 





distinct manner, a on which is of paramount importance 
not only for physi but for psychology. He says that when 
a body which is competent to produce a sensation touches the 


sensory organs, what happens is the production of a mode of 
motion of the 


rasa! csr That mode of moton is - 

gated to the biain. which takes place in the brain is stil 
but a mode of motion. ‘But, in additon to this mode 

of mo 

himself, 


there is, as body can find by experiment for 

ing else can in no way be compared to 
moton, which 1s utterly unlike it, and which is that state of con- 
seloukntas Which-weo cill a sensation. Descartes insists over and 
over again upon this total disparity between the agent which 
excites the state of consciousness and the state of consciousness 
itself. Ho tells us that our sensations are not pictures of 
external but that they are bols or signs of them ; 
and in doing that he made one of the greatest possible re- 
volations, not only in physiology but in philosophy. Till 
his tme it was concei that visible ies, for example, 
gave from themselves a kind of film which entered the eye 
and so went to the brain, stecres infentionales aw they were 
called, and thus the mind recerved an actual copy or picture of 
ner mich lao off from it Itisto Descartes we owe 
that complete revolution in our ideas, which has led us to see 
that we have really no knowledge whatever of the causes of those 
phenomena which we term external things, and that the only 
certainty we possess is that they cannot be c those phenomena, 
In laying down that proposition upon what I imagine to be a 
died irrefragable Descartes laid the foundation of that 
orm of philosophy which 1s termed idealism, which was sub- 
sequently expanded to its uttermost by Berkeley, and hes since 
taken very venous shapes, 

But Descartes noticed not only that under certain condi- 
tlons sn impulse made by the sensory organ may give rise 
to g sensation, but that under certain other conditions it 
may gtve rise to motion, and that this motion may be effected 
ae sensation, and not only without volition, but even 
contrary to it I trouble you with as little reading as I can, 
because ıt occupies so much time; but I must ask your patience 
for one very remarkable passage which 1s contained in the 
answer that Descartes gave to the objections raised by the 
famous Port Royalist Arnauld to hm Fourth Mediteton. 
Descartes says: “It appears to me to be a very remarkable 

ce that no movement œn take place either m the 
bodies of beasts or even in our own, if these bodies have not in 
themselves all the organs ond instruments by means of which the 
very mme movement would be accomplished m a machine, so 
that, even in us, the spuit or the soul does not directly move the 
limb, bat only determines the course of that very subtle liquid 
which is called the animal spirits, which, running continual 
from the heat by the brain into the muscles, is the cause of 
the movements of our limbs, and often may cause many different 
motions, one as eamby as the other. And it does not even 
always exert this determination, for, among the movements which 
take place in us, there are many which do not depend upon the 
mind at all such as the beating of heart, the digestion of 
food, the nutrition, the respiration of those who and, even 
in those who are awakd, walking, smgmg, and other similar 
actions when they are performed without the mind thinking about 
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them. And when one who falls from a height throws his hands 
forward to save his head, it is in virtue of no ratiocination that he 
performs this action ; it does not upon his mind, but 
takes place merely because his senses, being affected the 
present danger, cause some change in his brain, which deter- 
mines the animal spirits to pass thence into the nerves in such a 
manner as {s-required to produce this motion, in the same way 
as in a machine, and without the mind bemg able to hinder it.” 
I know m no modern treatise of 2 more clear and precise state- 
menm oka more perfect Illustration then this of what we under- 
by the automatic action of the brain. And what is very 
remarkable, in speaking of these movements which arise bya 

sensation being as it were reflected from the central a pa 
and 





very phrase that we at this present 
he speaks of the rits ríféckir" the reflected 
spints ; that this was no mere,happy phrase lost upon his 
contemporaries will be obvious if you consult the famous work of 
Willis, the Oxford professor, ‘Do Amma Brutorum," which 
was published about 1672. giving en account of Descartes! 
views he borrows very phrase from him, and speaks 
of this reflection of the motion of a sensory nerve into 
the motion of a motor nerve, ‘‘sicut undulatione reflexe,” as 
if it were a ware thrown back; so that we have not only 
the thing reflex action i but we have the phrase 
“reflex” in its full ce. 

And the last great service to the physiology of the nervous 
system which I have to mention as rendered by Descartes 
was this, that he first, so far as I know, sketched out a 
physical theory of memory. What he tells you in substance 
that when 2 sensation takes place, the animal spirits 

the sensory nerve, to the appropriate of 
the brain, pod there ag te were Ghd dd el ME 
substance of the brain. And he says that 
taken place, when the paticles of the bram 
have themselves been, as it were, shoved aside a little by a 
single passage of the animal spirits, the passage is made easier in 
the same direction for any subsequent flow of animal spirits ; and 
that the repetition of this action makes it easier stil, until, at 
length, it becomes very easy for the animal spirits to move these 
particular particles of the bram, the motion of which gives rise to 
the appropriate sensation; and, finally, the passage is so easy 
that t any tm which stirs the animal spints causes them 
to flow into these 


by a former sensory impression. This view is essentially at one 
with all our present physical theories of memory. That memoiy 
is dependent upon 2 phymcal stands beyond question. 
The results of the study of dicus the results of the action 
of poisonous substances, all conclusively point to the fact that 
memory is inseparably connected with integrity of certain 
material parts of the brain and dependent upon them, and I know 
of no hypothesis by which this fact can be accounted for except 
by one which 1s essentally similar to the notion of Descartes, n 
notion that the impression once made makes subsequent im- 
pressions easier and therefore allows almost any indirect 
distufbance of the brain to call up this particular image. 

So far, the ideas started by Descartes have mmply been 
expanded, and defined by modern research’, theyre 
the keystones of the modern phyuology of the nervous system. 
But in one respect Descartes proceeded further than any of his 
contemporaries, and has been followed by very few of his suc- 
cessors in later although his views were for the best pert of 
& century largely dominant over the intellectual mind of Europe. 
Descartes reasoned thus : **I can account for many of the actions 
of living beings mechanically, since reflex actons*take place 
without the Intervention of consciousness, and even in oppoaition 
to the ilL" As, for example, when a man in falling mechani- 
cally puts out his hand to save himself, or when a person, to use 
another of Descartes’ illustrations, strikes at his friend's eye, and 

h the friend knows he does not mean to hit him; he 

ertheless cannot prevent the muscles of his eye from winking. 
“In these cases,” Descartes said, ‘I have clear evidence that 
the nervous system acts mechanically without the intervention of 
consciousness and without the intervention of the will, or, it may 
be, in opposition to it. Why, then, may I not extend this idea 
further? As actions of a certam amount of complexity are 
brought about in this wey, why may not actions of still greater 
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complexity be so produced ? Why, in fact, may it not be that 
the whole of man’s physical actions are mechanical, his mind 
living apait, as it were, and only occasionally mterfermg by 
means of volition?” Aad itso happened. tha Descartes wer 
led by some of his ons to believe that bensts had no 
zouls, and consequently could have no consciousness ; and thus, 
his two ideas ham together, he developed that famous 
hypothesis of the automatism of brutes, which is the main sub- 
ject of my present discourse. What Descartes meant by this 
was that animals are absolute machines, as if they were mills or 
barrel ; that they have no feel ; that a dog does not 
see, and docs not hear, and does not smell, but that the impres- 
sions which would produce those states of consciousness in our- 
selves, give rise m the dog, by & mechanical reflex process, to 
actions which correspond to those which we orm when we 
do smell, and do taste, and do see. On the of it this ap- 
pears to be a most surprising hypothesis, and I do not wonder 
that it proved to be a stumbling-block even to such acute and 
subtle men as Henry More, who was one of Descartes’ corre- 
spondents ; and yet it is a very singular thing that this, the 
boldest and most paradoxical notion which Descartes broached, 
has reccied a mnch mad ea dà pt from modern physio- 
logical research as any other of ypotheses. I will enden- 
vour to explain to you in as few words as possible what is the 
nature of that support, and why it is that Descartes’ hypothesis, 
although I am bound to say I do not agree with it, nevertheless, 
remains at this present time not only qmte as defensible as it was 
in his own time, but I should say, upon the whole, a little more 


defensible. 
If it should ha to a man that by accident his spinal 
cord is drvided, he would become paral: below the point 


of injury. In such cafe his limbs would be absolutely para- 
ERRA would have no control over them, and they would 
be devoid of sensation. You might prick his feet, or burn them, 
or do an else you like with them, and they would be abso- 
lutely insensible. Consciousness, therefore, so far as we can have 
any ledge of it, would be entirely abolished in that part of 
the central pereos ea pA which les below the injury. But 
although the man er these circumstances 15 paralysed in the 
sense of not being able to move his own limbs, he is not - 
lysed in the sense of their being deprived of motion, for uf you 
tickle the soles of his feet with a feather the limbs will be drawn 
up Just as vi Die a little more vigorously, than when 
he was in fall possession of the consciousness of what happened 
to him, Now, that is a reflex action. The impresmmon is 
transmitted from the skin to the spinal cord, it is 1eflected from 
the spinal cord, and passes down into the muscles of the limbs, 
sad (ey are drmeged ap in this manner digred away from the 
sources of irmtation, though the action, you will obseve, isa 
purely automatic or mechanical action, Suppose we deal with 
a frog a the same way, and cut across the spinal cord, The 
frog mto precisely the same condition. So far 2$ the frog 
1s concerned, his limbs are useless ; but you have merely to apply 
the slightest irritation to the skin of the foot, and the is m- 
stantly drawn away. Now, if we have any ground fo: argument 
at all, we have a ight to assume that, under these circum- 
stances, the lower of the s body is as devoid of con- 
sciousness as is the lower half of the man's body ; and that the 
body of the frog below the injury is in this case absolutely de- 
void of consciousness, is a mere machine like a musical bor ora 
berrel-organ, or a watch. You will remark, moreover, that the 
movement of the limbs is purposive—thst is to say, thet when 
you irritate the akin of the foot, the foot iq drawn away from the 
danger, just as it would be if the frog were conscious and 
rational, and could act in accordance with rational conscious- 
ness. Hut you may my it is easy enough to understand how so 
sunple an action might take place mechanically. 

Let us consider another i Take this creature, which 
certainly cafinot feel, and touch the skin of the mde of the body 
with a little acetic acid, a little vinegar, which in a frog that could 
feel would give rise to great pain. In this case there can be no 
pain, because the application is made below the point of section ; 
nevertheless, fio rog lifta up tha litib of Ebe damo midas and ap 
plies the foot to rubbmg off the acetic acid ; and, what is 
more remarkable, if you hold down the limb so that the frog 
cannot use it, he will, by and by, take the limb of the other side 
and tuin 1t across the body, and use it for the same rubbing pro- 
cem. It is impossible that the frog, if it were in its entirety and 
were iegsoning, could perform actions more purposive than 
these, and yet we have most complete assurance that in 
this case the frog is not acting from purpose, has mo con- 


scloumess, is a mete eutomalic machine. But now suppose 
that instead. of your section of the cord in the middle 
of the body, you had made it in such a manner as to divide the 
hindermost part of the brain fiom the foremost part of the brain, 
er hee et two-thirds of the brain entirely taken 
away, is absolutely devoid of any spontaneity ; it 
will remain for ever where you leave it; it will not stir unless it 
is touched ; it sits upright in the condition in which a frog habi- 
tually does mt 5 but it from the which I have just 


it cannot feel, it jumps or as well as the complete frog can 
do. But it canno: do more than this, 

Suppose yet one other experiment. Suppose that all that is taken 
away of the brain is what we call the cerebral hemispheres, the 
most anterlor part of the bram. If that operation is properly per- 
formed, the frog may be kept in a state of full y vi for 
months, or it may be for ; but ıt will sit for ever in the samo 
spot. Tt sees nothing ; it ears nothing. It will starve sooner than 
feed itself, although if food is put into its month it swallows it. 
On mritaton it jumps or walks; if thrown into the water it swims, 
d ier eee trang that it dhes i this “you pat it m 
the flat oz hand ; it sits there, crouched, perfectly quiet, and 
would mt there for ever. Then if you incline han, doing 
it very gently and slowly, so that the frog would naturally ten 
to slip off, you feel the creature's fore-paws getting a ttle slowly 
on to the edge of your hand mtil he can jast hold himself there, 
so that he does not fall ; then, if you turn your hand, he mounts 
up with great care and deliberation, putting one leg in front and 
then another, untl he balances himself with paket precision 
upon the edge of your band ; then if you tum your hand over, ho 
goes through the opposite set of operations until he comes to sit 
m perfect secunty upon the back of hand. The doing of 
all this requires a delicacy df co-ocdibatinm: and an adjustment 
of the muscular af poratun of the body which 1s only com 
to that of a rope- cer among ourselves ; though in truth a frog 
is an animal very poorly constructed for rope-dancing, and on 
the whole we may give him rather more credit than we should 
to a human dancer. These movements me performed with th 


utmost steadiness ond io , and ma the n 
of your hand, and the frog, so long aud Kin fonde 

in your movements, will work backwards and forwards like a 
clock. And what is still more wonderful is, that if you 
frog on a table, and put a book between him and the light, and 
give him a little jog behind, he will jump—take 21 jump, 
very poexbly—but ke won't jump against the book ; he will 
jump to the or to the left, pit hte. bad of the way, 
showing that although he is absolutely ble to ordinary im- 
presmons of light, there 1s still a something which passes through 
the sensory nerve, acts upon the machinery of his nervous system, 
and causes it to acapt itself to the proper action. 

Can we go further than this? I need not say that since those days 
of commencing anatomical science when criminals were handed 
over to the doctors, we cannot make experiments on human 
but sometimes they are made for us, and made ina very remarkable 
manner. That ooeration called war is a great series of phyxio- 
logical experiments, and sometimes it h that these physio- 
logical experiments rea Tory remarkable uM I am indebted 
to my frend General S ey for bringing to my notice an 
account of a caso which appeared within the last four or five days 
in the suentific article of the des Déats. A French 
soldier, a sergeant, was wounded at the battle of Bazeilles, one, 
as you recollect, of the most fiercely contested battles of the late 
war. The man was shot in the head, m the of what we 
call the left parietal bone. The bullet the bone. The 


sergeant enough vigour left to send hisffbayonet th 
Prussian who abot im. Thiol be saddeied a jew Lait eh 
outo village, senseless, but, after the action, was picked 

and taken to 2 Epil. whore ke ransined saris ee When 
he came -o himself, as usual in such cages of injury, he was para- 
lysed on the o side of the body, that is to say, the right 
arm and the leg were completely paralysed. That state of 
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things lasted, I think, the better part of two years, but sooner or 
later he recovered from it, and now he is able to walk about with 
activity, and only by careful measurement can difference 
between the two sides and his body be ascertained. inquiry, 
the main results of which I shall give has been conducted 
by exceedingly competent persons, they report that at pre- 
sent this man lives two lives, a normal life aad «n abnormal life, 
In his normal life he is perfectly well, cheerful, does his work as 


a hospital attendant, and is a respectable, well-conducted man. 


This normal life lasts for about seven-and-twenty days, or there- 
abouts, out of every month ; but for a day or two in each month 
he passes suddenly and without any obvious into his 
abnormal condition. In this state of abnormal life he is still 
active, goes about as usual, and is to all a just the 
same man as before, goes to bed and undresses gets up, 
makes his cigarette and smokes it, and eats and drinks. But he 
neither sees, nor hears, nor tastes, nor smells, nor is he conscious 
of anything whatever, and he has only one sense organ in a 
state of activity, namely, that of touch, ledit d 
delicate. If you put an obstacle in his way, he 

against it, feels it and goes to the one mde; if you push him 
in any directhon, he goes straight on until something stops him. 
I have said that he makes igaretteg, but you may supply 
him with shaving’ or of an iog elas inae OF tobeeco: d 
still i 


he will go on making. cigarettes 
are purely mechanical. e feeds voraciously, bat whether you 
give him aloes or assafoetida, or Mie nicat. thing posubl, iri 
on absolutely 
parallel to that of the frog I have just described, and no doubt 
when he is In this condition the fonctions of his cerebral hemi- 
are, at any rate, largely annihilated. He is very nearly 
—I don't say wholly, but very neerly—in the condition of an 
animal in which the cerebral hemispheres are extirpated. And 
his state is wonderfully interesting to me, for it bears on the 
. phenomena of mesmerism, of which I saw a good deal when I 
was a young men. In this state he is capable of performing all 
sorts of actions on mere suggestion. For example, he drop 
his cane, and a person near putting it into his hand, the feel- 
ing of the end of the cane evidently produced in him those 
Spacers o e DEE realy wenn serra ee 
sclousness, d have given rise to the idea of his rifle ; for he 
threw himself on his face, began feeling for his cartridges, went 
through the motions of touching his gun, and shouted ont to an 
imaginary comrade, *' Here they are, a score of them ; but we 
will give a good account of them.” But the most remarkable 
fact of all is the modification which this injury has made in the 
man’s moral nature. In his normal life he is an upright and 
honest man. In his abnormal state he is an inveterate thief. He 
will steal ‘everything he can lay his hands u and if he cannot 
steal anything else, he will steal his own things and hide them 
away. 
ow, if Descartes had had this fact before him, need I 
tell you that his theory of animal automatism would have been 
enormously strengthened? He would have said: “Here is a 
case of a men performing actions moie complicated, and to all 
appearance more dependent on reason, than any of the ordinary 
operations of animals, and yet you have positive proof that these 
actions are purely mechanical. DAMEN nave Jon to arpe 
agunst my doctrine that all animals are mere machines? ” 
the words of Malebranche, who adopted Descartes’ view, ‘‘In 
dogs, cats, and other animals, there is neither intelligence nor 
piritual soul as we understand the matter commonly ; they eat 
without pleasure, they cry out without pain, they grow without 
knowing it, they destre nothing, they know nothing, and :f they 
act with dexterity end in a manner which indicates intelli 
it is because heving made them with the intention of pre- 
serving them, He bas constructed their bodies in such a manner 
that they organically, without knowing it, everything 
which could injure them and which seem to fear. 
Descartes put forward this hypothesis, and I do not know that 
it can be positively refuted. e can have no direct obseryation 
of consciousness in any creature but ourselves, But I must my 
for myself—looking at the matter on the ground of analogy— 
taking into account that great doctrine of continuity which for- 
bids one to su that any natural phenomena can come into 
existence suddenly anf without some precedent, gradual modifi- 


cation t towards ıt, and taking into account the incontro- 
veitible fact the lower vertebrated animals in a less 
developed condition, that part of the bigin which we have 


reason to believe is the of consciousness in ourselves, it 
seems vastly more probable that the lower animals, although 
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they may not possess that sort of consciousness which we have 
ourselves, yet have it in a form proportional to the comparative de- 
velopment of the of that consciousness, and foreshadow moic 
or less dimly those feelings which we possess ourselves. I think 
that is the most rational conclusion that can be come to. It has 
this ad though. this is a consideration which could not 
be urged in ing with ons that are susceptible of demon- 
stration, but which is worthy of consideration in a case hke 
the present, that if relieves us of the very terrible consequences 
of making any mistake on this subject. I must confess that, 
looking at the terrible struggle for emstence which is here 
going on in the animal world, and considering the fnghtful 
uantity of pain with which that process must be accompanied, 
if animals are sensitive, I should be glad if the probabilities were 
in favour of the view of Descaites. But, on the other hand, 
considering that if we were to regard animals as mere machines, 
we might mdulge in cruelties and in careless treatment 
of them, I must confess I think it much betler to err on the nght 
side, and not to concur with Descartes on this point. 

But let me point out to you that akhough we may come to the 
conclusion that Descartes was wrong in sup that animals 
are 1nsengible machines, it does not in the slighest degree follow 
that they are not sensitiye and conscious automata ; in fact, that 
is the view which is more or less clearly in the minds of cvery 
one of us, When we talk of the lower animals being provided 
with instinct, and not with Begin what We rally mern iy tie 
although they are sensitive and although they are conscious, yet 
they act mechanically, and that their different states of con- 
sciousness, ther sensations, their thoughts (if they have any), 
their volitions G they have any), are the products and conse- 

arrangem 


ences of their ents. I must confess that 
is view us to my mind the only one which can be scientifi- 
cally adopted. We are bound b ing we know of the opcra- 


tions of the nervous system to that a certain molecular 
is brought about in the central part of the nei vous system, 

that in some way utterly anknown to us, causes that state 
of consciousness that we term a sensation. Itis not to be doubted 
that those motions which give rise to sensation leave in the brain 
changes of its substance which answer to what Haller called 
“ pestiga rerum," and to what that great thinker, David Hartley, 
“Vibratinncules,” The sensation which has passed away 

leaves behind molecules of the brain competent to its reproduc- 
tlon—‘* us molecules,” so to speak—which constitute 
the physical foundation of memory. Other molecular changes 
give rise to conditions of pleasure and pain, and to the emotion 
which in ourselves we call volition. I have no doubt that is the 
relation between the physical processes of the animal and his 
mental processes. In this case it follows inevitably that these states 
of consciousness can have no sort of relation of causation to the 
motons of the muscles of the body. The volitions of animals 
will be simply states of emotion which precede their actions. To 
make clear I mean, suppose I had a frog placed in my 
hand, and that I could make it, by turning my hand, perform 
this balancing movement If the frog were a philosopher, he 
reason thus :—‘‘I feel m uncomfortable and alipping, 

s deellog myself ura oko le, I put my legs out to save 
myself. wing that I shall tumble if I do not put them 
farther, I put them further still, and my volition brings about all 
these beautiful adjustments which result in my sitting safely.” 
But if the frog so reasoned, he would be entirely mistaken ; for 
the fræg does the just as well when he has no reason, no 
sensation, no possibility of thought of any kind. The only con- 
clusion, then, at which there seems any good ground for amving 
1s tiat animals Aro eee bat that they are conscious 


I might with propriety consider what I have now said as the 
conclusion of the o dons which I have to offer conceining 
animal antomatism. So far as I know, the problem which we 
have hitherto been discussing is an entirely open one? I do not 


know that there is any reason why any , whatever his 
opinions mgy be, should be i it he be so inclined, 
from accep the doctrine w I have just now put before you. 


So far as we know, animals are conscious automate. That doc- 
trine is perfectly consistent with amy view that we may choose to 
take on the very curious speculahon— Whether animals possess 
souls or not, and if they whether those souls are 1m- 
mortal or not. The doctrine to which I have referred 1s not incon- 
sistent with the perfectly strict and literal adherence totheScriptme 
text concerning ‘‘the beast that th,” nor, on the otber 
hand, does it prevent anyone from entertammg the amiable con- 
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victians ascribed by Pope to his untutored sa that when he 
passed to tho real of the biomed ‘his fathfal d 
im company.” In fact, all these accessory questions to which 
I have referred involve problems which cannot be discussed by 
phyrcal science, inasmuch as they do not lle within the scope of 
phyncal science, but come into the province of that great mother 
of all science, Philosophy. Before any direct answer can be 
given upon any of these questions we must hear what Philo- 
sophy has to say for or the views that may be held. I 
need hardly say. having detained you so long as I 
find I have done—that I do not propose to enter into that 
of discussion, and I might, properly enough, finish what I have 
to say upon the subject—especially as I have reached its natural 
lumits—if it were not that an experience, now, I nm sorry to say, 
extending over a good many years, me to anticipate that 
what I have brought before you to-night is not likely to escape 
the fate which, upon many occasions within my ection, has 
attended statements of scientific doctrine and of the conclusions 
towards which science is ing, which have been made in a t 
Intended at any rate to be as and as judicial as that in which 
I have now laid these facts before you. I do not doubt that the 
fate which has befallen better men will befall me, and that I 
shall have to bear in patience the reiterated aseertion that doc- 
nige fuch as T Bave put belore mes fety evil tendencies. T 
should not wonder if you were to be told by persons speaking with 
[isa Ae with that which is based upon 
knowledge and wisdom, but still with duthonty—that my intention 
in this subject before you is to lead yor to y the doc- 
trine I have stated, to man as well as brutes, an will then 
certainly be further asserted that the tendency of such a 
doctrine is Fatalism, Materalizm, and Now, let mo ask 
to listen to another,product of thet long experience to which 
T efened. Logical consequences are very Important ; but in the 
course of my experience I found that they are the scare- 
crows of fools and the beacons of wise men. Logical conse- 
quences can take care of themselves. The only question for any 
man to ask is—‘' Is this doctrine true, or is it false?" No other 
question can possibly be taken into consideration until that one 
is settled. And, as I have said, the logical consequences of doc- 
trines can only serve as a to wise men to ponder well 
whether the doctrine submitted for their consideration be true or 
not, and to test itn every possible direction. Undoubtedly I do 
hold that the view I have taken of the relations between the 
physical and mental faculties of brutes applies in its fulness and 
Ti EAE I MEME quan ca 
of that belief must land me in all these terrible consequences, I 
should not hemtete in allowing myself to be so landed. I should 
concerve that if I refused I should have done the gicatest and 
most abominable violence to everything which is deepest m my 
moral nature. cer m mr eB 
there is no such logical connection as is pretended between 
tho doctrine I accept and the consequences which poople 
profess to draw from it Some I ago I had occasion, 
in dealing with the philosophy of Descartes, and some other 
matters, to state my conviction pretty fully on those sub 
jects, and, although 1 know fiom experience how futile it is to 
endeavou to escape from those nicknames which many people 
mistake for ent, yet, if those who care to in ese 
questions fn somit cf eandoat &nd justice will MU M 
writings of mine, they will see my reasons for not ng that 
such conclusions can be drawn such . To those 
who do not look into these matters with candour and with a 
desire to know the truth, I MEM MELIA tay, CE 
to warn them on their own behalf what they do; for y 


if, fo. p such doctrine as I have preached to to-night, 
Iam cited before the bar of c opm, not stand 
there alone. On my one I shall have, among theol 5 


St. Augustine, John Calvin, and a man whose name should: be 
well known,to puras ips of Ulster—Jonathan Edwards— 
unless, indeed, it be the to neglect the study of the great 
masters of 
nowadays ; my other hand, among 
philosophers, Leibnitz; I should have Père Malebranche, who 
saw all things in God; I should have David Hartley, the theo- 
logian as well as philosopher ; I should have es Bonnet, 
the eminent naturalist, and one of the Pal zaoui p purs 
Christianity has ever had. I think I sh yo, wi casy 
reach, at any rate Jobn E Certainly the school of Descartes 
would be there, 1f not their master ; and I am inchned to think 
that, m due justice, a citation would have to be serred upon 
Immanuel Kant himself. In such society it may be better to be 
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a prisoner than a j ; but I would ask those who are likely 

og should bear | to be influenced by din and clamour which are raised about 
these questions, whether they are more likely to be t in 

-hat those men I have mentioned—the of 

the Church and the of Philosophy—knew what they were 


about; or that the who iaise din know better than 
they did what they m It is not necessary for any man to 
Tee aie roblems of this kind unless he so choose. 
Life 1s enoug to the brim, by the performance of its 
ordinary duties ; bnt let me warn let me you to believe, 
that if a man elec: to give & j u great ques- 
tions; still more, if he assume to hi tho responsibility of 
attaching praise or blame to his fellow-men for the judgments 
which they may venture to erp: unless ho would commit 
a sin more grievous than most of the breaches of the Decalogue, 
he must avoid a lary reliance upon the informatiofi that is 
gathered by prejudice and filtered passion. Let him go 
to those great sources that are open to him as to every one, and 
to no man more open than to an 3 let him 
to the fasts of nature, and to the thoughts of those men 
who for generations past have been the interpreters of nature. 

e 





THE CARNIVOROUS HABITS OF PLANTS* 


I HAVE chosen pees of my address to you from the 
chair in which the Council of the British Association has done 
me the honour of placmg me, the carnivorous habıts of some of 
our brother-organisms—Plants,: - 

Various observers have described with more or less accuracy 
the habits of such Je sportsmen os the Sundew, the 
Venus’s Fly-trap, and Pitcher-plants, but few have inquired 
into their motives; and the views of those who have most 
accurately appreciated these have not met with that general 
acceptance which they deserved. 

Quite recently the subject has acquired a new interest, from 
the researches of Mr. Darwin into the phenomena which ac- 
company the placing albuminous substances on the leaves of 
Drosera and icula, and which, in the opinion of a very 
eminent physiologist, prove,'in the case of Dionis, that this plant 
digests exactly the same substances and in exactly the same way 
that the human stomach does. With these researches Mr. 
Darwin ts soll actively engaged, and ñt has been with the view of 
rendering him such aid as my position and opportunities at Kew 
afforded me, that I have, under his instructions, examined some 
other carnivorous. plants, 

In the course oF my mquiries I have been led to look into the 
early hiscory of the whole subject, which I find to be so little 
known and so interesting that T have thought that a sketch of 
it, up to the date of Mr. Darwin’s investigations, might prove 
mid ims to the members of this Association. In drawmg it 
up, I hare been obliged to limit to the moet important 
plants ; and with to such of these as Mr. Darwin has 
studied, I leave it to him to announce the discoveries which, with 
his usual frankness, he has communicated to me and to other 
friends ; whilet with to those which I have m. studied, 


sent to Linnæus a dra of a plant, to which he gave the 
po name ger 'In the year 1765,” he writes, “ our 
e wor-hy frend, Mr. Peter Collinson, sent me a dried - 
men of this curious plant, which he had received from Mr, John 
Bartram, of Philadelp botanist to the late King.” Ellis 
flowered the plant in his chambers, having obtained living 
specimens fiom America, I will read the account which he 
ve of it to Linneeus, and which moved the great naturalist to 
dedareihal thorgh he had seen and exammed no small number 
of plants, he had never met with so wonderful a phenomenon :— 
‘The plant, Ellis says, shows that Nature may have some 
views towards its nourishment, in forming the upper joint of its 
leaf like a machine to catch food ; upon the dle of this lies 
the bait for the unhappy insect that becomes its . Many 
minute red glands that cover its surface, and “which peha 
discharge sweet l:quor, tempts the animal ip taste them ; and the 
instant these tender parts are irritated by its feet, the two lobes 
Tise up, grasp it fast, lock the rows of spines er, and 
squeeze it to death. And futher, lest the strong efforts for life 
in the creature just taken should serve to disengage it, three 
* in the of afd , British " 
pac te Dore! ly one sh man 





Sept. 3, 1874 | NATURE 367 
small erect sp are fixed near the middle of each lobe, among | leaves, tmning ibem black, and finally killing them. Finally, 
the effectually put an end to all its struggles. Nor | he details the useless les of a Curculio to escape, ns 


do the lobes ever open while the dead animal continues 
there. Bot it is nevertheless Corian that the plant cannot dis- 
tinguish an animal from a vegetable or mineral substance; for if 
we introduce a straw or pin between thelobes, it will gasp it 
fully as fast as if it was an insect.” 

This account, which in its way is scarcely less horrible than 
the descriptions of those medieval statues which opened to 
embrace and stab their victims, is substantially correct, but erro- 
neous in some calars. I prefer to trace out our knowledge 
of the facts in historical order, because it is extremely important 
to realise in so doing how much our appreciation of tolerably 
simple matters may be influenced by the preposseseions that 
occupy our mind. 

e have a striking illushaton of this in the statement 
lished by Linnzus a few years afterwards, All the facts which, 
T have ed to you were m his possession ; he wes evi- 
dently unable to himself to believe that Nature intended 
tho plant- tase s words—'* to recelve some nourishment 
from the anjmals it seizes ;” and he accordingly declared, that as 

soon as the insects ceased to struggle, the opened and let 
^ them He only saw in these wonderful actions an extreme 
case af tenit renes in the leaves, which caused them to fold up 
when irritated, just as the sensitive plant does; and he conse- 
quently regarded the capture of the disturbing insect as something 
merely accidental and of no importance to the plant He was, 
however, too sagacious to accept Ellis's sensational account of 
the coup de grace which the insects received from the three stiff 
hairs in the centre of each lobe of the leaf. 

Linneeus’s authority overbore criticism, if any were offered ; 
and his statements about the behaviour of the leaves were faith- 
fully copied from book to book. 

roussonet (in 1784) attempted to explain the contraction of 
the leaves by supposing that the captured insect pricked them, 
and so let ont the fluid which previously kept them turgid end 


expanded: : 

r. Darwin (1761) was contented to suppose that the Dionma 
soos Ill wid anc tjs to prevent depredations upon 
its flowers. 


Suty years after Linnscus wrote, however, an able botanist, 
the Rev. Dr. Curtis (dead but a few years since) resided at 
Wilmmgton, in North Carolina, the head-quarters of this very 
local plant. In 1834 he published an account of it in the Boston 
Journal of Natura] History, which is a model of accurate 
scientific observation, This is what he said :—'' Each half of 
the leaf is a little concave on the inner sde, where are placed 
three delicate hair-like organs, in such an order that an insect 
can hardly traverse it without interfermg with one of them, when 
the two sides suddenly collapse and enclose the prey, with a force 
Urin eae raters efforts to escape. The of hairs on 
the opposite sides of a leaf interlace, like ths of two 
hands clasped together. The sensitiveness resides only in these 
hair-like processes on tha inside, as the leaf may be touched or 
premed in any other without sensible effects. The little 
prisoner is not and suddenly d. as is sometimes 
supposed, for I heve often liberated captive flies and spiders, 
which sped away as fast as fear or joy could carry them. At 
other times I have found them en in a fluid of a muca- 

ous consistence, which seems to act as a solvent, the insects 
more or less consumed in it.” 

To Elhs belongs the credit of divi 
capture of insects by the Dlonse. But Curtis made out the 
details of the i Apai the seat of the sens- 
trveness in the leaves ; and he also pointed out that the secretion 
was not a lure exuded before the capture, but a true digestive 
rula poured out, lke our own gastric juice after the ingestion 


the purpose of the 


is happily still engaged in botanical research— while sta in 
Wesce dud studied the habits of the lake pretty enia 
fully, especially the points which Dr. Curtis had made out. His 
first idea was that “the leaf had the power of dissolving animal 
matter, which was tken allowed to flow along the somewhat 
like petiole to the root, thus furnishing the plant with 

i nitrogenous food.” By feeding the leaves with small 
malved and absorbed; the lenf oparlag spain ike eye 

i 3. o with a sur- 
face, and ready for anothet meal, ih pp eee 
what jaded. Ha found that cheese Tae ly with the 


thoroughly establishing the fact that the fluid already mentioned 
is actually secreted, and is not the result of the decomposition 
of the su ce which the leaf has seized. The Curculio being 
of a 1esolute nature, attempted to eat his way out,—'' when 
discovered he was still alive, and had made a small hole 

the side of the leaf, but was evidently becoming very weak. On 
opening the leaf, the fluid was found in considerable quantity 
sround him, and was without doubt gradually o him. 
The leaf again allowed to close upon him, ho soon died.” 

At the meeting of this Associaton last year, Dr. Burdon- 
Sanderson made a communication, which, fiom its remarkable 
character, was well worthy of the singular history of this plant ; 
one by no means closed yet, but in which his o ns will 
head a most interesting chapter. 

It is 2 generalisation—now almost a household word—that all 
living thmgs have a common bond of union in a substance— 
always where life manifesty itsel(—vwhich underlies all 
therr details of structure. This 1s called provoaser, One of its 
most distinctive properties is its aptitude to contract ; and when 
in any given organism the particles of protoplasm aro so arranged 
that they act as it were in concert, produce a cumulative 
effect which is very manifest in its results, Such a manifestation 
1s found in the contraction of muscle; and such & manifestation 
we y have also in the contraction of the leaf of Dionma, 

contraction of muscle is well known to be accompanied 
by certam electrical phenomena. When we place a fragment of 
muscle tn connection with a delicate galvanometer, we find that 
between the outside surface and a cut surface there 1s a definite 
current, due to what is called the electromotive force of the 
muscle, Now, when the muscle is made fo contract, this electro- 
motive force momentarily disappears, e needle of the gal- 
vanometer, deflected befo bua back towards the Eu 
rest ; there is what is a negatroe vartation, All students 
of the vegetable side of organised nature were astonished to 
hear from Dr. Sanderson that certain experiments which, at the 
instigation of Mr. Darwin, he had made, proved to demonsta- 
on that when a leaf of Dioncea contracts, the effects produced 
me precisely similar to those which occur when muscle contracts. 
ot merely, then, are the phenomena of digestion in this 
wonderful plant lke those of animals, but the phenomena of 
contractility agree with those of animals also, 

Dresera.—Not confined to a single district in the New World, 
bat distributed over the temperate parts of both hemispheres, in 
sandy and marshy places, are the curious plants called Sundews 
—the species of the genus Drosera. They are now known to be 
near congeners of Dionma, a fact which was little more than 
guessed at when the curious habits which Iam about to describe 
were first discovered. 

Within a ‘of each other, two percons—one an Englishman, 
the othera bserved that the curious hars which every- 
one notices on the leaf of Drosera were sensitrve. 

This is the account which Mr. Gardom, a Derbyshire botanist, 
gives of what hus friend Mr. Whateley, "an eminent London 
surgeon,” made out in 1780 :—" On some of the 
contracted leaves we observed a small insect or fly very closely 
imprisoned therein, which occasioned some astonishment es to 
how it ha ed to get into so confined a situation. Afterwards, 
on Mf. s centrically pressing with & pin other leaves 
yet in their natural and erui form, we observed-a remerk- 
ably sudden and elastic spring of the leaves, so as to become 
inverted upwards, and, as it were, encircling the pm, which 
evidently showed the method by which the fly came into its 

ing situation.” 

This must have been an account given from memory, and 
represents the movement of the hairs as much more rapid than 


it is. 

In July of the preceding year (though the acccfint was not 
der st two years aras) Koth, in Gemany, had 
remarked in Drosera rofuudifolia ond longifolia, “thot man 
leaves were folded together from the point towards the base, an 
that all the hairs were bent like a bow, but that there was no 
apparent change on the leaf-stalk.” Upon ing these leaves, 
he says, *'I found in each a dead insect; hence I ined that 
this plant, which has some resemblance to the Diowaa muscipula, 

also have a similar moving power.” 

' With a pair of pliers I placed an ant upon the middle of 
the leaf of D. rotundifolia, but not so as to disturb the plant 
The ant endeavoured to escape, but was held fast by the clammy 
julce at the points of the hairs, which was diawn out by its feet 
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into fine threads. In some minntes the short hairs on the disc 
of the leaf began to bend, then the lony naii, and laid them- 
selves upon insect. After a while leaf began to bend, 
and in some hours the end of the leaf was so bent inwards as to 
touch the base. The ant died in fifteen minutes, which was 
before all the hairs had bent themselves.” 

These facts, established nearly a century ago by the testimony 
of independent observers, have up to the present tme been 
almost ignored; and Trecul, writing in 1855, boldly asserted 
that the facts were not true. 

More recently, however, they have been repeatedly verified : 
in Germany by Nilschke, in 1560; in America by a lady, Mrs. 


Treat, of ew Jersey, 19.1877; nn PO country Dy Mr- Derwin 
and also by Mr. A. W. Bennett. 
To Mr. , who for some years past has had the subject 


under investigation, we are indebted, not merely for the complete 
confirmation of the facts attested by the earliest observers, but 
also for some additions to those facts which are extremely im- 
rtant, The whole in ion still awaits publication at his 
but some of the points which were estahlishcd have been 
announced by Professor Asa Gray in America, to whom Mr. 
Darwin had communicated them. 

Mr. Darwin found that the hairs onthe leaf of Drosera re- 
sponded to a piece of muscle or other animal substunce, while to 
any particle of inorganic matter they were nearly indifferent. 
To minute fragments of carbonate of ammonia they were more 


nsive. 
Y will now give the results of Mas. "Treats experiments, in her 


own words :— 
“ Fifteen minutes ten I placed bits of raw beef on some 
of the most vigorous leaves of Drosera longifolia, Ten minutes 
past twelve two of the leaves had folded around the beef, hiding 
VALUE Half pant eleven on tio same day, I placed living 
flies on the leaves of D. ifolia, At twelve o'clock and forty- 
eight minutes, one of the leaves had folded entirely round its 
victim, and the other leaves had partially folded, and flies had 
ceased to struggle- By half-past two, four leaves had each folded 
around a fly. leaf folds from the apex to the after 
the manner of its vernetion. I tried mineral substances, bits of 
dried chalk, magnesia, and pebbles. In twenty-four hours 
neither the leaves nor the bristles had made any move in clasping 
these articles, I wetted a pieco of chalk in water, and in less than 
an hour the bristles were curving abont it, but soon unfolded 
again, leaving the chalk free on the blade of the leaf.” 
Time will not allow me to enter into further details with 
einen to Dionæg and Drosera, The repeated testimony of 
ous observers spreads over a century, and though at no time 
warmly received, must, I think, satisfy you that in this small 
family of the Droseracese we have plants which in the firat- place 
capture animals for puposes of food, and in the second, digest 
and dimolve them by means of a fluid which is poured out for 
the purpose ; and thirdly, absorb the solution of animal matter 
which is so produced. l 
Before the investigations of Mr. Darwin had led other persons 
to work at the subject, the meaning of these phenomena was 
- very little appreci Only a few years ago, Duchartre, a 

French physiological botanist, after mentioning the views of 
Ellis and Curtis with 1espect to Dionsea, expressed his opinion 
that the idea that its leaves absorbed distolved animal substances 
was too evidently in t with our knowledge ef the 
fanction of leaves and the whole course of vegetable nutrition 
to deserve being seriously discussed. 

Perhaps if the Droseracese were an isolated case of a group of 
plants exhibiting propenntes of this kind. there might be some 
reason for such a cntcwm. But I think I shall be able to show 

that this 1s by no means the case, We have now reason to 

Tenere that there are many instances of these carnivorous habits 
in different parts of the vegetable kingdom, nnd among plants 
which havewothing else in common but thin 

As another illustration I shall take the ey ens group of 
Pitcher-planis which 1s peculiar to the New World. And here 
also I think we shall find it most convenient to follow the his- 
torical order in the facts. E É 

Sarracenia. —The genus Sarracenia consists of eight species, 
all similar in hebit, and all natrves of the Eastein States of 
North America, where they are found more especially in bogs, 
and even in places covered with shallow water. Their leaves, 
which give them a character entirely their own, aie pitcher- 
shaped or trumpet-like, and are collected m tuíts ipringing im- 
mediately from the ground ; and they send up at the flowenng 
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season one or more slender stems bearing each a solitary flower. 
This has a singular t, due to a great extent tothe umbrella 
like expansion in which the style terminates ; the shape of this, 
or perhaps of the whole flower, caused the Engliah settlers 
to give to the plant the name of Side-mddle Flower. 
rracenia pursxres is the best known About ten 
Minus ago it enjoyed dh evanescent notorlety from the fact that 
rootstock was proposed os a remedy for small-pox. It is 
found from Newfoundland southward to Florida, and is faily 
hardy under open-air cultrvation in the British Isles. At the 
commencement of the seventeenth , Clusius published a 
figure cf it, from a sketch which f: wey to ubon and 
thence to Paris, Thirty years later Johnson copied this in his 
edition of Gerard's Herbal, hoping “that some or other that 
tavel into foreign parts may find this elegant plant, and know 
it by this small expression, and bring it home with them, so that 
we may come to a perfecter knowledge thereof.” A few yems- 
afterwards this wish was gratified. John Tradescant the younger 
found the plant in Virgima, and succeeded in bringing it home 
alive to England. It was also sent to Paris fiom Quebec by 
Dr. Sarrazin, whose memory has been commemorated in the 
name of the genus, by Tournefort. ° 
The first fact w was observed about the pitchers was, that 
Whe hey d -hey contained water. But the next fact which 
yras about them wes curiously mythical Perhaps 
Morrison, who 1s responsible for ıt, had no favourable oppor- 


tunites Sasa a them, for he declares them to be, what is 
no means y case, intolerant of cultivation (respwere cul- 
turam videntur). . - 
He of tke lid, which in all the species is tolerably 
rigidly as being furnished, by a ial act of providence, 
with a This idea was adopted by Linnseus, and some- 


what amplified by shcceeding writers, who declared that in dry 
weather the hd over the mouth, and checked the loss of 
water by evuporetion. Catesby, in his fine work on the Natural 
History of Carolina, supposed that these water- tacles might 
“ serve as an asylum or secwe retreat focnauibods insects from 
frogs and other animals which feed on them ;’—and others 
followed Linnseus in regarding the pitchers as reservoirs for 
birds and other enimals, more especially in times of drought ; 
“ probe aquam sitientibus aoicuhs.” 

The superficia: teleology of the last century was easily satisfied 

without looking far for explanations, but it is just worth whue 

for a moment to o that, although Linnseus had no 
materials for making any real investigation as to the purpose of 
the pitchers of Sarracenias, he very sagaciously anticipated the 
modern views as to their affinities, Theoy are now regarded as 
very near allies of water-lilies— y the position which 
Linnseus assigned to them in his entary attempt at & true 
natural cloamsificalion, And besides this, he also suggested the 
analogy, which, improbable as ıt may seem at fust mght, hos 
been worked out in detail by Baillon (in apparent ignorance of 
Linngus' writings) between the leaves of i£ and water- 
lilies. 

Linnzus seems to have supposed that Sarracenia was originally 
aquatic in its hatıts, that ıt bad. Nymphæa-lıke leaves, and that 

en it took to £ terrestrial life its leaves became hollowed out, 
to contain the water in which they could-no longer float—in fact, 
he showed himself to be an evolutionist of the true Darwinian 
type. 

Catesby's suggestion was a very infelicitous one. The insects 
which vst these plants may find m them a retreat, but it is one 
from which they never return, Linnæug correspondent Collin- 
son iemarked in one of his letters, that ‘‘many poor insects 
lose their lives by being drowned in these cisterns of water ;” 
but William Bartram, the son of the botanist, seems to have 
been the first to put on record, at the end of the last century, 
the fact that Sarracenias catch insects and put them to death in 
the wholesale way that they do. 

Before stoppmg to consider how this is actually achieved, 
I will carry the history a little further. 

In the two species in which the mouth is unprotected by the 
lid 1t could not be doubted that a part, at any rate, of the con- 
tained fluid was supplied by rain. Butin Sarracenia verioarts, 
in which the lid closes over the mouth, so tgat rain cannot readily 
enter it, there is no doubt that a fluid 1s secreted at the bottom 
of the pitchers, which probably has a digestive funchon. 
Wiliam in the preface to his travels in 1791, described 
this fluid, but he was Mistaken in su ing thet it acted asa 
lure. There u i sugary secretion attracts insects, but 
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this is only found at the upper part of the tube. Bartram must 
be credited with the suggestion, which he, however, only put 
forward doubtfully, that the insects were ved in the fluid, 
and then became available for the alimentation of the plants. 

Sir J. E. Smith, who published a figure and description of 
Sarracenta variolaris, noticed that it secreted fluid, but was con- 
tent to suppose that it was merely the us products of the de- 
com on of insects that subserved the processes of vegetation. 
In 1829, however, thirty years after Bertram’s book, Burnett 
3 wrote paper containing 2 good many original ideas expressed 

in a somewhat quamt fashion, in whi he very strongly insisted 
on the existence of a true digestive in the case of Sarra- 
cena, analogous to that which takes place in the stomach of an 
animal i 


Our knowledge of the habits of Sarracenia variolaris is now 
pretty complete, owing to the observations of two South Carolina 
physicians. One, Dr. M‘Bride, made his observations half a 
century ago, but they had, till quite recently, completely fallen 
into oblivion. He ted himself to the task of ascertainin 
why it was that Sarracenia voriolaris was visited by flies, 
how it that it captured them. This is what he ascertained :— 

duse which attracts flies is evidently a viscid substance 
bling honey, secreted by or exuding from the internal sur- 
face of the tube. From the margin, where t commences, it 
does not extend lower than one-fourth of aninch. The falling 
of the insect as soon as it enters the tube is wholly athibutable 
to the downward or inverted position of the hairs of the internal 
surface of the leaf, At the bottom of a tube split open, the 
hairs are plamly discernible, pointing downwards ; as the cye 
Tanges upward they become shorter and attenuated, 
till at or just below the surface covered by the bart they are no 
longer perceptible to the naked eye, nor to the most delicate 
touch. It is here that tho dy cannot take a hold sufficiently 
strang to support itself, but ig 

Dr. Mellichamp, who is now resident in the district in which 
Dr. M‘Bride made his observations, has added a good many par- 
tculars to our knowledge. He first in the fmd which 
is secreted at the bottom of the tubes. Ho satisfied himself that 
it was really secreted, and describes it as m ous, but leav- 
ing in the mouth a peculiar ingency. He compered the 
action of this fluid that of distilled water on pieces of fresh 
venison, and found that efter fifteen hours the find had produced 
most change, and also most smell; he therefore concluded that 
as the leaves when stuffed with insects become most disgusting 
in odour, we have to do, not with a true di , but with an 
accelerated decomposition. Although he did not attribute any 
true d ve power to the fluid secreted by the pitchers, he 
found that it hed a remarkable anssthetic effect upon files im- 
memed init. He remarked that “a fly when thrown into water 
is very apt to escape, as the fluid seems to rxe from its ings,” 
but it never escaped from the Sarracenia secretion. About 
a minute after being thrown in, the fly became to all appearance 
dead, though, 1f removed, it gradualy recovered in from half an 
hour to an hour. i 

According to Dr. Mellichamp, the 
Dr. M*Bride, at the month of the pi ers, is not found on either 
thé Jonag ater ica ig e older ones of the previous 
year. found, however, that about May it could be detected 
without Er ye more wonderful still, that there is a honey- 
baited vay g directly from the ground to the meth, 
along the broad of the pitcher, up w. insects are led to 
their destruction. From these narratives it is evident that there 
are two very different of pitcher in Sarracenia, and an 
examination of the species shows that there may probably be 
three. These vas primanly clasmfied into with the 
mouth open and lid erect, which consequently receive the 
1ain-water in mare or less abundance ; and those with the mouth 
closed by the ld, into which rain can hardly, if at all, find 


ingress. 
"To the first of these belongs the well-known 5S. 


lure discovered by 


a, with 
Inchned pitchers, and a lid so disposed as to direct all rain that 
falls upon it also into the pitcher ; also S. flava, rubra, and Drum- 


suona, all with erect pitchers and vertical lids ; of these three, 
the lid in a young state arches over the mouth, and in an old 
state stands nearly and has the sides so reflected that the 
ram which falls on its upper surface is guided down the outside 
of the back of the pitcher, as if to prevent the fioodmg of the 


latter. 
To the secand belong S. ssiitacima and S. varioleris. 
The tissues of Internal surfaces of the pitchers are 


lay beautiful. They have been described in one coer oiy, 


the S. gxrpurea, by August Vogl; but from this all the other 
voire yer TEA differ materially. Beginning fom 

upper part of the pitcher, there are four surfaces, - 
d A eee ope ae ee 
ollows :— 

I. An attractive surface, occupying the inner surface of the 
lid, which is covered -with an epidermis, stomata, and (in 
common with the mouth of the pitcher) with minute honey- 
secreting glands ; it is further often more highly coloured tban 
any other part of the pitcher, in order to attract insects to the 
honey. 

2. A conducting surface, which is opaque, formed of glassy 
cells, which are produced into deflexed, short, conical, spmous 

. These processes, overlapping like the tiles of a house, 
orm a surface down which an insect Sips and affords no foot- 
hold to an insect attempting to crawl up again. 

3. A as cial surface (seen in S. fwrjtrea), which occupies 
2 considerable portion of the arty of the pitcher below the 
conducting surface. It is formed of a layer of epidermis with 
sinuous cells and is studded with glands ; and smooth 
and polished, this too affords no foothold for escaping insects. 

4. A deentive surface, which occupies the lower of the 
pitcher, in some cases for nearly its whole length. It possesses 
no cuticle, and is studded with deflexed, rigid, glass-like, needle- 
formed, striated hairs, which further con towards the axis of 
the diminishing cavity ; so that an insect, if once amongst them, 
is effectually detamed, and its struggles have no other result than 
to wedge it lower and more firmly m the pitcher. 

Now, it is a very cuilous thing that in S. , which has 
an open pitcher, so formed as to receive retain a maximum 
of rain, no honey-secretion has hitherto been found, nor has any 
water been seen to be secreted in the pitcher ; it is, further, the 
only species in which (as stated above) I have found a special 
glandular surface, and in which no glands occur on the detentive 
surface. ‘This concurrence of circumstances suggests the posai- 
bibty of this plant either having no secretion of its own, 
or only giving it off after the pitcher been filled with rain- 
water, 


In S. fava, which has open-mouthed pitchers and no 
glandular surface, I find glands in the upper portion of the en- 
tive surface, among the hairs, but not in themiddle or lower part 
of the same surface. It is proved that S. fua secretes finid, but 
under what preciso conditions I am not aware. I have found 
none but what may have been accidentally introduced in the few 
cultivated specomens which I have examined, esther in the fall- 
grown state, or in the half-grown when the lid arches over the 
pitcher, I find the honey in these as described by the Ameiican 
observers, and honey-secreting glands on the edge of the wing 


of the pitcher, t with similar glands on the outer surface of 
the pitcher, as peen T Vogl in S. pesrperea.' 
Of tho pitchera with closed mouths, I have examined those of 


S. variolaris only, whose tissues closely resemble those of 5. Mava, 
That it secretes a fluid noxious to Insects there is no doubt, 


resenting such differences in their tissues, should 
e fact that insects normally decompose m the 
fluid of all, would suggest the probability that they all feed on 
the products of decomposition; but as yet we are absolutely 
norant whether the within the pitchers are secreirve, or 
rptive, or both ; i whether they secrete water or 

a solvent ; and if absorptive, whether they absorb animal matter 


verioaris, and 


one cular period in the life of 
fonctions may also only of short 
e caso of the 


the insects which 
Sarracenias must be 


may Grop: ee 
the 
accumulation of food. The old eared consequent y arid 

the 


orginal properties of the fluid which they secreted must have 
become exhausted ; and Barton tells us that various insectivorous 
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birds slit open the pitchers with their beaks to get at the contents, 
This was probably the origin of Linnseus’ statement that the 
pitchers supplied birds with water. 

The pitchers finally decay, and pert, at any rate, of.their 
contents must muppiy some nutriment to the plant by fertilising 
the ground in w it glows. 

Dartingtonia.—I cannot take leave of Sairacenia without a 
short notice of its near ally, Darlmgtonie, a still more wonderful 
_ plant, an outlier of Sarracenia in g hical distribution, being 
found at an elevation of 5,000 ft. on the Sierra Nevada of Cali 
fornia, far west of any locality inhabited by Sarracenun It has 
a of Mode one, peculiar fo the infant state of the 
P consists marow, somew twisted, trumpet-sha 
tubes, with very oblique open mouths, the dorsal li d nick is 
drawn out into & long, alender, arching, scarlet Doo. that hardly 
closes the mouth. The alight twist in the tube causes these 
mouths to point in various directions, and they entrap very small 
inzecis only. ‘Before arriving at a state of ma the plant 
bears much larger, suberect pitchers, also twisted, with the lip 
produced Into a large inflated „hood, that completely arches over 
avery small entrance to the cavity of the pitcher. A 
orange-red, flabby, two-lobed organ hangs from the end of the 
hood, right in front of the entrance, which, es I was informed last 
week by letter from Prof Asa Gray, is smeared with honey on its 
inner suface. These pitchers are crammed with large 
especially moths, which decompose m them, and result m a putri 
mast, T have no information of water being fonnd 1n its pitchers 
in its native country, but have myself fo a slight acid secre- 
tion in the states of both forms of pitcher. 

The dia a the inner surfaces of the pitchers of both the 


young and the old plant I find to be very similar to those of 


Sarracenia variMaris and flava. 

Looking ata floweri i of Darlingtonia, I was struck 
with a 1emarkable analogy between the t and colour- 
ing of the parts of the leaf and of the flower. The petals are 
of de same colour as the flap of the pitcher, and between each 
Pair of petals is a hole (formed by a notch ın the opposed mar- 
gins of each) leading to the stamens end stigma. Turning to the 
poses the relation of its flap to ity entrance 11 somewhat similar, 

ow, we know that coloured petals are specially attractive 
organs, and that the object of their colour ıs to bring insects to 
feed on the pollen or nectar, and in this case by means of the 
hole to fertile the flower; and that. the object of the flap and 
its sugar is also to attract insects, but with a very different 
result, cannot be doubted, It is hence concervable that this 
marvellous plant Imes insects to its flowers for one object, and 
feeds them while it uses them to fertilise itself, and that, this 
accomplished, some of its benefactors are thereafter lwed to its 
pitchers for the sake of feeding itself! 

But to return from mere conjecture to scientific earnest, I can- 
not dismiss Darlingtonia without poi aag outta yoa what appears 
to me a most-cunous point in its history ; which is, that the 

from the slender, tubular, open mouthed to the inflated 
closed-mouthed pitchers is, in all the specimens which I have 


examined, absolutely sudden in the individual plant. I find no. 


pitches in an intermediate stage of development. This, a 
matter of no little significance in itself, derives additional in- 
terest from the fact that the young pitchers to a certain degree 
resent those of the Sarracenias with open mouths and erect 
lids ; and the old pitches those of the Sarrecenins with closed 
mouths and globose lids The combmation of representative 
characters in an outlying of a small order cannot but 
be asamarvellously significant fact in the view of those 
m logists who hold the doctrine of evolution. 
‘epenthes,—The genus Nepenthes consists of upwards of thhty 
species of clumbing, shrubby plants, natives of the hotter parts 
of the Aslatic Aichi from Borneo to Ceylon, with a few 
outlying es in New Caledonia, in Tiopical Australia, and in 
the Seychelle Islands on the Afmcan coast. Its pitchers are 
abundantly preduced, especially durmg the younger state of the 
ey present very considerable modifications of form and 
external structure, and vary greatly in size, from little moie than 
an inch to almost a foot in length ; one species, indeed, which I 
have here from the mountains of Borneo, has pitchers-which, 
incl the lid, measure a foot and a half, and its capacious 
bowl is enough to drown a small animal or bird. ° 
The structure of the pitcher of Nepenthes is less complicated 
on the whole than that of Sarracenia, thongh some of its tissues 
are much more highly specialised. The pitcher itself 1s here not 
a transformed leaf, as in Sanacenia, nor 13 it a transformed leaf- 
blade, Hke that of Dionss, but an appendage of the leaf dere- 


B 


transition from ane form to the other being 


loped et its tip, anc answers to a water-secreting lend that ma: 
be seen i the mid.rib of the leaf of certain plants. t 
is furnished with a stalk, often a very long one, which in the case 
of pitchers formed on leaves high up the stem has (before the full 
development of the pitcher) the of twisting like a tendril 
round neighbouring objects, and us aiding the plant in climbing, 
often to a great height gn the forest. 
, In most species the pitchers are of two forms, one appertain- 
ing to the young, the other to the old state of the plant, the 
th state shorter and i th ae 
le young are sh more 3 they have broad 
fringed longitndinal wings on the outzide, which are probably 
guides to Isad insects to the mouth ; the lid is smaller and more 
and the whole interior surface is covered with secreting 
ganda. formed near the root of the plant, these pitchers 
often rest on the gound, and m species which do not form leaves 
near the rcot they me sometimes from stalks which 
may be fully a yard: and which bring them to the ground. In 
the older state of the p the pitchers are usually much longer, 
narrower, and less inflated, and are trumpet-shaped, or even 
conical ; the also are narrower, less or almost 
absent. Tae lid us and slants over the m aad only the 
lower part of the uH ME glands, the 
upper part presentirg a tissue analogous to the co tissue 
of Sarracenia, brt very different anatomically, The difference 
in structure of these two forms of pitcher, if considered in 
reference to their different positions on the plant, forces the con- 
clusion on the mind that the one form is intended for ground 
game, the other for winged game. In all cases the mouth of the 
Pitcher is furnished with a thickened conugated rim, which 
sve three purposes: it strengthens the mouth and keeps it 
distended ; it secretes honey (at least in all the es I have 
examined under cu'dvation, for I do not find that any other 
observer has noticed the secretion. of honey by Nepenthes), and 
it is in various speaes develo into a funnel-shaped tube 
that descends into the pitcher prevents the escape of msects, 
or into a row of mcurved hooks that are in some cases strong 
enough to retain c. small bird, should it, when in search of water 
or. insects thrust its body beyond a certain length into the 
pitcher, 

In the inteior of the pitcher of Nepenthes there are three 
principal surfaces: an atfractive, conducive, and a secresrve sur- 
face ; the detentive surface of Sarracenia being iepresented by 
the fluid secretion, which is here invariably present at all stages 
ad growth of the pitcher. 

attractive surraces of Nepenthes are two : those, namely, 
of the rim of the pitcher, and of the under surface of the lid, 
which is provided in almost every species with boney-seci 
glands, often in abundance. These glands consist o 
spherical masses at cells, each embedded ın a cavity of the tissue 
of the lid, and encircled by a -ung of glass-like cellular 
tissue. As in Sarracenia, the hd and mouth of the pucnet are 
moie highly coloured than eny other part, with the view of 
attracting insects to-their honey. It isa singular fact that the 
only species known to me that wants these honey-glands on the 
hd is the iV. awipuZarig, whose lid, unlike that of the other 
species, is thrown back horizontally. Tho secretion of honey on 
a lid so placed would tend to lure insects away from the pitcher 
instead of into it. 

From the month to a variable distance down the pitcher is an 
opaque glzicous su-íace, precisely resembling in colour and 
a ce the conductive surface of the Sarracenia, and, like it, 

o1iding no foothold to insects, but othe: wise wholly different ; 
it is formed of a fme network of cella, covered with a glass-like 
cuticle, and studded with minute renifoim tiansverse excies- 
cences, 

The rest of the pitcher 1s entirely occupied with the secretive 
surface, which consis: of a cellular floor crowded with spherical 
pend in inconceivable numbers, Fach gland precisely resem- 

les a none gland of the ud, and is contained ın a pocket of the 
same nature, but semicircular, with the mouth downwards, so 
that the secietive fuid all falls to the bottom of the pitcher, In 
MUR utis, arate ooo of the glands occur on a square 
inch of the inner üriace of the pitcher, and upwards of 3,900, ooo 
1 an ordinary sized pitcher. I have ascertained that, 
indeed to be expected, they secrete the flmd Which is contained 
in the bottom of the pitcher before this opens, and that the flnid 


is a] ways acid. vadit 
The fluid in ly present, occupies a comparatively 
3 glanduler surface of the pitcher, and is col- 


small portion of 
lected before the lid opens. When the fluid is emptied out of a 
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fully formed pitcher that has not received animal matter, it forms 
agam, but in comparatively very small quantities ; and the for- 
mation oes on for many days, and to some extent even after the 
pitcher been removed from the plant. I do not find that 
placing inorganic substances in the fluid causes an increased 
secretion, but I have twice observed a considerable increase of 
animal matterein the fuid. 
digestive of Nepenthes I have closely fol- 
lowed Mr. Darwin’s treatment of Dionsea and employing 
white of egg, raw ment, fibrme, and cartilage. cases the 
action is most evident, in some surprising. After twenty-four 
Hu immeeralon Hie eüges of thé. gales of white of egg RIS ceton 
away and the surfaces gelatinised. Fragments of meat are rapidly 
urged, xul piees of brine several grains dissolve 
tty dimpen in two or tree dare * With cartilage the 
rper een of ait, cheng 8 or 
Io gba are al elati in mrs in three 
days the whole mass is greatl enr e 
clear transparent jelly. Ahi donans cetlage in the opa 
Mrdura week and ripe payee aches ig aa 
pitcher of N. fateri was acted upon similarly and very 


e slower. ® 

That this process, which is com te dads Gea tone 
wholly due to the fluid first secreted pears to me 
most piobable ; for I find that ee ee 
any o cer i ve fit on es ga i 


ana put M glans tubes; nor has any followed after stx days’ im- 
of cartilage or fibrine in pitchers of N. asspullaria placed 
in a cold room ; whilst on tranfeidng the cartilaye from tha 
pitcher of N. asigwJlaria in the cald room to one of Raffleriaua 
in the stove, it was immediately acted upon. Com the 
action of fibrine, meat, and placed in tubes of Nepenthes 
fluid, with others in tubes of ed water, I observed that their 
dinningiaion is tres ce more iid n di fd bat this 


rua a ei: different fiom effected by immersion 
in the fuid of the pitcher of a living plant. 
In the case of small 


portions of meat, $ toa grainn all seen to 
be absorbed ; but with 8 to 10 grains of cartilage ıt is not so—a 
certain portion di the rest remains as a transparent 
jelly, em recur a fessi ate 
Insects appear lo be acted upon somewhat differently, for after 


savers! dapeintmerlan oa large Slee Of cartilage found that 
a good-sized cockroach, which had followed the and was 
drowned for his temerity, in two days became i In re- 

the cockroach the remained in for many 


In this case no doubt the an 
.the tissue of the cartilage, whilst en did not remain to pené- 
trate the chitinous hard covering of the msect, which conse- 


ics cielo Puit A 

In the case of cartilago placed in fluid taken from the pitcher 
—it becomes putnd, but not so soon as if placed in distilled 
water. 

From the above observations it would appear probable that a 
substance acting as e is given off the inner wall of 
the pitcher, byt chiefly after placmg animal matter in the acid 
fluid ; bot whether this active agent flows from the glands or 
from the cellular tiesue in which they are imbedded, have no 
evidence to show. 

I have here not alluded to the action of these animal matters 
in the cells of the glands, which is, as has been observed by Mr. 
Darwin in Drosera, to bi about remarkable in their 
protoplasm, endmg in their discoloration. Not 15 there 

pregat on, ot the iege in the gland-cells, but the walls 
Pacco: dicol and the glandular 
pas ot dhs Sue aE RE UC Nd a uniform 
becomes covered with innumerable brown specks (which are the 
discoloured glands), After the function of the glands is ex- 
hansted, the fluid evaporates, and the pitcher slowly withers. 

At this I am obliged to leave this inteiestmg investiga- 
Hon. That Nepenthes possesecs a truo di 
has been proved in the case of Drosera, 
cannot be doubted, ra asian: however, takes place in a 
fluid which deprives us of the power of following it further by 
dicet obaerrno „Wo cannot here witness the pouring out of 
the must assume its presence and nature 


from the anmal matter placed in the fluid in 
the pitcher Tn eae canes pr e cellular tissues of 
the interior walls of the pitcher, I am to think that it 


takes little part in the processes of either digestion or asaimila- 
tion, and that these, as well as the pouring out of the acid fluid, 
are all functions of the glands, 


A 
In what I have seid I have described the most striking in- 
stances of plants which seem to invert the order of nature, and 


to draw eir nutriment—in at least—from the animal 
m, which it is often 


hel te be the function of the vege- 
table kingdom to sustain. 


I might have added some additional cases to those I have 
already dwelt upon. Probably, too, there are others shill un- 
known to science, or whose habits have not yet been detected. 
Delpino, for exsfnple, has suggested that a plant, first described 
by myself in the Botany of tho Antarctic V Caltka dionsa- 
ola, is so analogous in the structure of its leaves to Dionmy, 
that it is difficult to resist the conviction that its st ucture also is 
adapted for the capture of small insects. 

ut the problem that forces itself upon our attention is, How 
does it come to pass that these aberrahons from the 


appearance in remote parts of the vegetable kingdom? why arc 
they not more frequent, and how were such habits 
t about or contracted? At first sight the perplexity is 

i considering—as we may do for a moment— 


by 
Pree bu Baie dno Vi n, 25 wc 
see it everywhere, is by ts Argis whieh to 
chlorophyll, amb 


roperty of attracting to itself the 
carbonic add gas mhich 1: present in minute quantities in the 


atmosph piss es it, so far as to set free a 
portion of recombining it with the elements 
M nae EE as starch, cellulose, 


Ex Kcu uut op Mae Due dn mewor E CURE plant a con: 


But, besides these processes, the roots take up certain matters 
from the soil Nitrogen forms nearly fopr-fifths of the alr we 
breathe, yet plants can possess themselves of none of it in the 
free ienbied state. They withdraw nitrates and salts of 
ammonia in minute quantities from the ground, and fiom theso 
they build up with starch, or some analogous material, albumin- 
oids or protein compounds, necessary for th the sustentation and 
growth of protoplasm. 

At fnt t nothing can be more unlike this than & Dionta 
oreg es capturing insects,. out a digestive fluid 
upon them, and absorbing the alb of the animal, ina 
form probably directly capable of appropriation for thelr own 
nutrition, Yet there is not altogether wanting in 

igiene ae ee ly constituted plants. ] : 
seed of the castor-oil plant contains, besides the embryo 
a mass of cellular tissue or endosperm 
substances, The LE 
contact with it ; and as the warmth and moisture of ination 
sct up changes which bring about the liquefaction of contents 
gr fae ee Tre Lee he them, ee 
doing, and at a taken up all it can from the exhausted 
endosperm, d hyll in its cotyledons under tho 
influence of light, and relles on its own resomces 


y nutritive 


osperm, E ei 
experiments of Van h m rely e gen 
for the real, an artifi endomen, conaaing of appropriate 
nutrltico mations. that etd has its food given to 
it in a manner which needs no —4 proper concession to 
its infantme state—the analogy here with the mature plants 
which feed on organic food scema to be complete. 

But we are aio to menculie the hae thai tees 
are & large num flowering ts that pass through 
their lives without ever doing a stroke of the work that green 

do. These have been called Saprophytes. Monotropra, the 
cuilous bird’s nest{orchis (Neottia sudes-avis e Epipogium, ani and 

ee OF ntah plenis y 

aerate Grae the partially decomposed materials of other 

y or marshy places which they inhabit. They 

Pernt these produc of organic decomposition, and build 
them up oncé more into an organism. It is curious to notice, 
however, that the tissues of Neottia still contain hyll in 
a nascent though useless state, and that if a plant of it be im- 
mersed in boiling water, the characteristic green colour reveals 


Epipogium end Coralloriuzm have lost their absorbent 
Organs ; are destitute of roots, and take in their food by the 
surfaces of their underground stem structures, 
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The absolute difference between plants which absorb tnd 
mah themselyes by the es ee 
plant-structures, and which make a similar use of animal 
structures, is not We may imagine that plants acci- 
dentally permitted the accumulation of insects in some parts of 
their structure, and the practice became developed because it was 
found to be useful. It was'long tacle 


Nymphza 
hollow, end allowing dir of different kinds to accumulate ; 


and 


saline nu roducts of decomposition, such as ammoniacal 
salts, -The act of ion—that process by which soluble food 
is reduced without position to & ble form fitted for 


nbsorption—wus doubtless su 
The secretion, however, of 


y acquired. 
by plantata not aii unsere 
henomenon, In many Aroids a at the apex of the 
ves secretes fluid, often in considerable quantities, and the 
pitcher of Nepenthes is, as I have shown elsewhere, only a gland 
of this kind, enormously developed. May not, therefore, the 
wonderful pitchers and carnivorous habit of Nepenthes have 
both originated by natural selection out of one such honey- 
secreting d as we still find developed near that part of the 
itcher wr the tip of the leaf? We may suppose 
Pnsects to have been entangled in the vuscld secretion of such a 
gland, and to have acted upon by those 
acid secretions that 


subsequent differentiation of the of the pitcher 
into aqueous, saccharine, and woul fellow orig with 
the evolution of the pitcher itself,‘ according to 

laws which result in the correlation of o 


of nutntion can only be purely secondary. But the fimds of 
plants ae in the great majority of cases acid, and, when exuded, 
would be almost certain to bring about some solution in sab- 
stances with which they came in contact. Thus the acid secre- 
tions of roots were found by Sachs to corrode polished marble 
surfaces with which they came in contact, and thus to favour the 


however 


Sadi rten dee are 
des the well-known which 
converts the starch of malt into , there are other instances, 
ia the synaptase which determines the formation of h c 
acid from emulmne, and the myrosin which similarly induces, 
the formation of oll of mustard, We need not wonder, tien, if 
the fluid secreted a plant should prove to possess the ingre- 
dien s for digestion of insoluble animal] matters. 
These remarks will, I hope, lead you to see, that the 
nocesses of plant nutrition are in general extremely diferent 
rom those of animal nutrition, and involve very simple com- 
~ pounds, yet that the protoplasm of plants is not absolutely pro- 
Rinieed teen a ing itself of food, such as that by winch the 
protoplasm of 


is nourished ; eal eee o point ae 
these phertomena of carnivorous plants will find place, as 
one more link in the continuity of nature. 


` 


fequent in plante ` 





BRITISH ASSOCIATION REPORTS- ` 


Report of the Commits on Mathematical Tables. » 
The objects for which the 


were twofold, viz, the of a hst of 


tables scattered about in books and mathematical j and.| 
to the first TA Slay B wero roughly divided tas den 
I 


classes, viz. ( 


Committes were appointed at | 


logarithmic) usualy published in books; (2 tables of con- 
tinuously varying quantities, generally integrals; and 
(3) theory of number of tables, On the first class Mr. J. W. 
L. had written a report, to which it was 
intended, after the lapse of several to add a supplement ; 
with the second sope been made; while Prof. 
Cayley proposed -to und e the third. The Committee had 
to acknowledge the assistance of several foreigners, and chiefly 
of Prof. Bierens de Haan, who bed forwarded to them an account 
of 128 logarithmiz and 105 non-logarithmic tables ; to Dr. Carl 
Obrimann, of palm; and 


Rice, of Annapolis, ent, 
wever, which the Committee to related to the 
second object, and was the completion of the tables of the 


Elliptic Functions, the commencement of which was noticed in 
NATURE two years and on which six or seven com- 
puters, under erii, Vina of Mr. J. Glalsher, F.R S., 
and Mr. J. We e Gia aaen uri macs been coasteatly i gr 
These tables (which are of double entry) give the four theta 
fonchons, which form the numeretors and of the 
three elliptic functions, and their loganthms fox 8,100 - 
ments ; so that they contain nearly 65,000 tabular results. "Re 
calculation hes been carried to ten figures, but only eight will be 

ted, the tabular portion of the work occu 60 pages, 
bec ee Prot Ca , Sir 
William Thomson, and Prof. H. J. S. Smith, and mp ag ee 
that before the next meeting of the Association the whole work, 
which will form one of the lagest tables that have as the 
result of an original calculation, will be in print It is perhaps 
desirable to state that the elliptic functions which have thus been 
tabulated eaten generalised ee are Seu 
cosmes may be combined so as to represent an periodic - 
tion, as iswell known ; and in the sameway elliptic factions repre. 
sent 


be of & higher degree of perlodicity. The elliptic functions (which 
are in a sense inverse to Legendre’s Elliptic Int ) are thus 
quantities of the highest importance and ty in mathe- 


of more importance in 

They appear conspicuous] the nretigation aad 
electrostatics, Ye 

of numbers. The calcula- 


e meeting, and me pining 


Report of the Committee on the Nomenclature of Dynamical and 
Electrico? Units. 
They have circulated numerous copies of their last year’s 
rt among scientific men both at home and abroad. "They 
however, that in order to render their recommendations 
fully available for science and scientific & full and 
popular n of the whole subject of physical units is neces- ’ 
wry, tog r with a collection of Sampla (tabular and other- 
wise) icine Hs) pe ai ar T aaia lo a Tiy 
of physical measurements. Students usually find peculiar - 
Sa e rae relating o unis; and ereh. the experienced 
scientific calculator is glad to have before him concrete exam- 
ples wi-h which to compare his own results as a security against 


. Some members of the Committee have been preparing a small 
volume of Illustrations of the C. G. S. System  (centimetre- 
gramme-second system) intended to meet this want. The Com- 
mittee do not demre to be re-appointed ; at all events at present, 


On Sumens Pyrometer, by Prof. G. C. Foster. 

' The committee appomted to report upon Siemens’ meter 
has sought to determine whether or no the resistance is altered 
after osure to high tem i 
meagre means 
was ad 
vented 


- misapprehension or mistake. 


thick 
was im) 
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tube instead. Nos, (1) (2) and (3) were found to be considerably 
altered after having been exposed to a high temperature. The 
instruments were placed in an ordinary fire and repeatedly 
heated to a red heat, at which they were maintained for several 





hours. The resistance was ten uwts. The following 
numbers show increase of resistance :— 

(1) 0834 (2) 1608 ) r'169 
These numbers as fractions of the oiiginal resistance 
become (1) 34 (2) '1608 (3) ‘1169 


Equivalent change of temperature = (1) 30°, (2) 58°, (3) 43° 
These measurements show that the in resistance produced 
by exposure to high temperatures is so great as to invalidate the 
usefulness of these instruments. 

No. (4). Resistance Increased 046, which expressed as a por- 
tion of the arlginel resistance = 0046. Equivalent change of 
tem = 1°5, The last instrument therefore gives results 
which ae sufficiently constant for industrial application if not for 
strictly scientific purposes, 

Prof. Williamson suggested that the change in the resistance 
might be due to a change in the platinum, as it has been found 
that platinum in contact with silica, in a reducing atmosphere, is 
altered at high temperatures. 

Report of the Committee appointed to prepare and print tables of 
Wave Numbers 


Mr. G. J. Stoney stated that the work of this Committee 
was in and that the Committee hoped to be in a 
positon to make a full report at the next meeting of the 
‘Association. Under these circumstances they merely asked to 
be reappointed. 

Swond R 
Willett and W. Topley. 

This Report gave an account of the progress of the work mnce 
the last meeting of the Association. Most of the results attained 
have been already made public through the Quaiterly Reports, 
and they were recently summarised m these columns. At the 
time of the Biadford meeting only 300 feet had been reached, 
and the age of the beds then being traversed was unknown. 
Mr, Peyton and Prof Phillips discovered Kimmeri Clay 
fossils immediately after the rt was read ; since uma 
a large collection of fossils has made, including most of 
the characteristic English Kimmeri species, and some which 
are new. An undéscribed ies of Afodie/a is very abundant, 
and so D a small Anar the A. Mysis of D'O y Anew 

ies of this genus has been found, and a small 7rigoria which 

r. Lycett to be also new. 

The Kimmendge Clay to be nearly 700 feet thick ; 
generally it is a rather y clay, but towards the base there are 
some thick bands of cement stone. Tho Coral Rag is apparently 
absent, Amongst the fossils from the Oxford Clay the following 
were noticed :— Ammonites Jason, Am Lamberti, Am Seien 


on the Sub- Wealden Exploration. By H. 


Pollicipes conciumts, and Macrodon, The total 
now reached is 1,030 feet, and 3,000/. has been t. 
Association has voted an increased grant of IOOÉ, and the 


romised aid to the extent of 100. for each 
100 feet comp below 1,000 feet ; but as each 100 feet will 
cost from 300/, to 409. (including the cost of lning the hole), 
the Committee trust that subscriptions will still be forthcoming 
to enable them to continue the work. 

R of the Committee on the Influence of Forests on Rain, — 
It from the very 1 ened report that the - 
Hons of the committee during the pest year had been ed 
to the meteorological observations made at Carnwath, Lanark- 


Government has 


ahire. In order to carry on the operations at Carnwath, and. 


extend them, a grant from the Association of not less than 25. 
would be required for next year. They did not propose to com- 
mence observations at any new station. 











SCIENTIFIC SERIALS 


g eniai me July 1874—Dr. Nicolson pro- 
ceeds with his Morbid Ph ogy af C ing, on 
prison discipline as a test of mind ; and he finds a 


e “sceptics” from whom 


the sight of a class of adult veteran criminals ploddmg 
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away at their books in the halls of a prison” ‘would but draw 
en ominous shake of the head.” Granting that the book edu- 
cation of criminals could be carried further than there is any 
reason to believe possible, the assumption remains that this 
would tend more than any other form of discipline to make them 
less criminal than before—the only thing in which society has an 

special interest concerning them. The " weak-minded? priis. 
Beg on the border ting of ang, 4 aturally a perplermg mb- 
ject to the prison authontles, In dealing with him practically 

r. Nicolson’s sagacity might be fully relied on, though in 
such expressions as “we can #mnuish badness, but we must 
treat madness,” there is implied a sharp lme of dishnchon 
which exists only in om stalim rid to 
be punished when that is the best treatment; bad- 
ness ought to be treated when treatment is the best remedy. 
—In an interesting paper, o dun fostered -by w 
beasts, W. W. Ireland, M.D!, favours the opinion that there 
is not a single authentic instance of the kind.—T. H. Balfour 
Browne, barrister, makes a psychological and medico-legal pro- 
blem of the character of Léonce da, tho hero of Mr. 
Browning’s Red Cotton Night-Capte Country ; and by intensely 
commonplace standards of measurement concludes that Léonce 
was We sincerely hope his principles of j ent will 
never find place in the deli ions of actual l tribunals. 
It would be a terrible prospect to think that our wills might be 
set aside at the instance of greedy relatives on the ground that 
we were somewhat “anomalous,” not exactly lke the heid “in 
our mental constitution ;" “to say which," says Mr. Balfour 
Browne, “is only to say that a man is insane." Perhaps ‘‘all 
the doctrines of Rome will not make a practical man who frv- 
feres tts creed believe m a no miracle; but what is thc 
worth of the statement? Strike out the word graatra/, which 
here means stupid, and give the sentenge definite meaning by 
substituting deeves for , and the tion becomes a 
contradiction in teams. atts be logical may ba £o be dünne 
accordmg to the wisdom of our practical men who profess instead 
of believing.— The Morisonian Lectures ; The treatment of in- 
sanity, abstracted from Drs. Bucknill and Tuke's chapter on that 
Clinical notes end cases ; Notes of the quarter, and 
reviews, make up the number. Dr. Caipenter's “ Mental Physio- 
logy ” is the most important review. His defence of the old frec- 
wil docte je scperely Handled: and an aítempt, not quite so 
successful, is made to set amde the theory of unconscious cerc- 
bration. 

Journal of tke Franklin Institute, July.—Among the matter 
contained tn this number is the first 1nztalment of an elaborate 
paper by Mr. J. A. Henderson, M.E., On the theory of aero- 
steam engmes, which, an editorial note informs us, 1s the first 
theoretical treatise on the subject that has appeared to comple- 
ment the work of the late Prof. Rankine on other hent-engines. 
The “ Principles of Shop i n" is continued by Mr. J. 
Richards.— Chi ineer W. H. Shock, U.S. Navy, under the 
head of ‘ Shength of Materials," gives an account of a series of 
very carefully conducted experiments on bolts of various dimen- 
sions, under the two possible conditions—double cut and 
single cut—in which they might be used in connection with the 
bracing of borers and for purposes.—There is a transla- 
tion of M. Baudrimont’s paper, On the tenacity of malleable 
metals at various tem —Mr. C. J. Wister, ina paper On 
the moon’s figure as obtained in the spectroscope, objccis to 
Gussew’s deductions from-De la Rue’s photographs of the moon 
at the extremes of her librations. —Prof. Thurston’s paper On 
ee properties of materials of constuction, 1s con- 
tin 

The American Naturalist, August.—On the Flora of Southern 
Florida, by Frederick Brandel. The question conmdered uw 
whether the flora of Southern Florida nnd the Keys is really 
North American or South Indian; and the conclumon reached is 
that it is not North American, but à link between it and that of 
the West Indies, and that a portion of those specifs which me 
peculiar to the northern portions of the State and the imme- 
E ee e region may have been derived from the 
south. — C cation of the Rhynchophorous Coleop- 
ra Dr. John L. Leconte.—Herbarium Cases, by Dr. 
C. Tux As h described with a. 900dco6 apacia 
d for being readily moved. —A. Key to the er Algre 
of the Atlantic Coast between Newfoundland and Flonda, by 
Prof D. S. Jordan. Part II. Rhodospermer. Part III. Chlo- 
rospermes. An etymology of names of genei& is appended — 
Under the section Zoology a new species of North Amencan 
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bird is described, named Tringa is —In the Mammoth 
Cave Mr. A. S. Packard met with a new Japyx, to which he has 
, given the specific name '' subterraneus” 


Astronomische Nachrichten, No. 2,003. — This number niis. 
of Harvard, On the orbit of the. 


a paper by W. A. Roger, 
minor planet Felicitas (109). The elements and perturbations ae 
given. Tacchini gives a number of observations of 
comet, made with the meridian circle at Palermo. t 
also e ae Eien ot 
-for every night from May 3 to July 15. Schulhof gives 
several sets of elliptic elements en td dads 
that it ma pear T Rut a re 
a period net ears ; or it may havea ribs 4 yearn, 
as shown b ex set of elements. author also adds an 
ephemeris Aug. 31 to Oct. 6.. D'Arrest also gives observa- 
tions on this comet. —. el n a tie 
of the comet polarised in a plane passing through the 
sun and comet, the presence of reflected sunlight. — 
Konkoly adds a note On the spectrum of the comet. 
by Engelmann of the positions 
observations on Biela’s comet, 
ber 1872. At Madras, on Nov. 
2, at 17h. 31m. 1°38, Madras mean time, its R.A. was 14h. 7m. 
Been and P.D. ‘124° 45 at 1'zand on Dec g at 17h. 13m. 
Iro da A is d an 557118, 124° 4' 375! 
Watson gives the elements and an ephemeris of Aethra 
(132).—Winnecke and Bruhns contribute notes on the ions 
of Borrelly’s comet, and Dr. Holetschek has calculated the fol- 
, lowing element and ephemeris :— 


T 2 Aug. 26.7199 Berlin time. 


e = 343557 50 

N = 251 44 18 

up 4l 55 32 

mI O D 

h. m s o r 
Aug. 26 I2 33 48 +74 40 
» 30 II 55 19 + 74207 
Sept. 15 2 50 27 + 72 06 
Oct 1I .. 22 21 + 66 170 


cata dy Ocsterreichischen’ Gesellschaft Jir Meteorologie, 
I. e fist article in this number is a statement by Capt. 
in , director of the R Meteo cal Institute at 
Tee RH. Boot y noticed in NATURE, vol x. 

146, R. H. Scott, for publi daily weather charts for 

Fees ond rax af te Allene. It here illustrated by a 
en chart. Next follows a M. Raulin of 

e distribution of rain in Turkey in Europe neighbouring 

parts. Observations were made at Pirano and Trieste between 
1787 and 1807, and since 1841 ; in Corfu since 1845 ; at Ragusa 
since 1851 ; and at other stations, of which five are outaide the 
peninsula, in later years. All the stations are near the i 


climate of the Isthmus of Tehuantepec, from a of the 
United States Government Survey Expedition ; a notice of Herr 
Mohn’s results derived from observations at Novaya Zemlya and 


Spitz , made by Tobiesen, who died while wintering at the 
former p ; and of Mr. Draper a papar, in which. hai shows 
the fears of a supposed change in the Eastern States 


Ora eo ei I 


SOCIETIES AND ACADEMIES 
PARIS 
Academy of Sciences, Aug. 24.—M. Bertrand in the chair, 
The following papers were read :—Ninth note on guano, by 
M. E Chévreul.—Study of the fossil gram found in a silicified 
state in the coal formation of Saint-Etienne. Second part: 


Description of genefa, by Ad. Brongniart. The author de- 
scribes Polplopko ^ Codon. 


on the effects of powder in fire- 

arms, by M. E. Sarran.—On the passivity of iron ; second note, 
by M. A. Renzrd.—HMemoir on vegetable protoplasm, by M. 
eat.—On some phenomena of localisation of mineral sub- 


m by M. E. Heckel. 
with arsenic, The metallic powder was mixed with 
after repeated small doses the insects (Mantis rdyissa, Biata 
occidentalis, and Cerambyx heros) were and various 
of the intestinal tube examine The Malpighian tubes only 
gaye decided mdications of arsenic.— Various commpnications on 
Phylloxera vastatrix were received from MM. Ador, Boutin, 
Rommier, eae Barnier, and otherz —On a new formula for 
o successive pronmations the roots of an equation of 
which lvpetomiida pues aiu Oe 
nation of chromicacid with wool and mlk ; applications to thecolour- 
ing and analysis of wines, by C. Jacquemin, M. C. Chevreal 
made some remarks on the fi per.—On the ureides of 
vic acid ond its brominat derivatives by M. E. Grimaux. 
yruvic acid heated with urea gives a substance of the formula 
CaÓH4N,O, When excess of urea is employed the compound 
Ci Ny thar i is produced. With excess of acid another body is 
obtained, o of which the composition has not yet been established. 
A. nitro-body of the formula C,4,H,,N,O;, has been prepared 
from these compounds, and likewise 2 ureide of tnbrompyruyic 
acid of the foci C, H,BraN,O,. —Anal of various pieces 
of calf flesh, mutton, and por. bold m the aris market in 1873 
and 1874, by M. Ch. Aléne —Ansesthema produced by tho injec- 
tion of chloral into tke veins for the removal of 2 cancerous 
tumour, by M. Ord— A med of the graphical method to the 
determination of the mechanism of rejection m rumination, by 
M. J. A. Toussaint.—Note on be ale tas action età apo- 
mo Dine by M- s Dayid Tho mented on 
cats, pigeons, rabbits, and um Influence of 
ents on the alkaloid ioe —Action 
of the sulphydric acid of the sources atthe Lites on granitic 
galleries, by M. F. u.— Observations of the Perseides 
made mi tio eee citi rto: p 8s 8, and 9, 
1874, by M. Gruey.—O tions made at Paris of the shooting 
stars of the month of A. 187 UU or the phémoneron 
from 1837 to 1874, by Cha; 
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THE INTERNATIONAL CONGRESS OF 
ORIENTALISBS 


HE International Congress of Orientalists, which is 
about to be held in London, from the 14th to the 
Igth of September, promises fairly to become one of the 
most striking events of the autumn, This philological 
parliament is the successor and outcome of a similar 
Congress held last year in Paris, which inaugurated a 
movement likely to bear good fruit for a long time to 
come, The idea of holding once during every year a 
meeting of this nature in a different city originated with 
M. Gabriel Mortillet, a distinguished French savant, who 
proposedean annual International Congress of Prehistoric 
Archzology. Of these, the first was held at Neuchatel, in 
Switzerland, in 1866. At the Brussels Congress of this 
body, two monarchs, the Kings of Denmark and Sweden, 
commissioned agents to represent them on the occasion, 
and their example was followed by the municipal autho- 
rities of Bologna. The French Congress of Orientalists 
of 1873 was mainly due to the exertions of M. Léon de 
Rosny, who organised its machinery with the co-opera- 
tion of MM. Madier de Montjau and Zelinsky. The 
most prominent considerations of this Congress were 
directed towards the Japanese Empire, history, and lan- 
guage, and a very large and extremely interesting mass 
of literary and scientific material was accumulated, and is 
now in course of publication and distribution among the 
members of that meeting. This collection of essays is 
all the more important when we consider how few really 
accurate channels of knowledge concerning that remote 
country are available to the European student. Although 
the French Congress was supported by a greater number 
of members than the approaching London Congress 
seems at present likely to enrol nevertheless it was 
not well attended ; for the principal Orientalists who 
occupy Jauteuils in the Institute held aloof from various 
motives, while on the other hand the savasis of Germany, 
in consequence of the recent war, were, however willing, 
yet prevented by the French national feeling from making 
their appearance in the capital city. Yet by far the 
larger number of the most eminent professors in Ger- 
many enrolled their names on the list of the supporters of 
the Congress. 

The London Congress has, however, no difficulties of 
this nature to surmount, and it will without doubt show a 
great preponderance of learned Germans ; at the same time 
a reference to the list of members indicates a very strong 
contingent from the other side of the Channel. The vital 
principle of these Congresses is, that each, at the conclusion 
of its labours, tr&asmits its powers to a chosen individual 
who becomes president for the ensuing year; this presi- 
dent is elected after the country has been fixed upon in 
which the next meeting is to be held. The Paris Congress, 
in accordance with this principle, selected London, as the 
metropolis of England, to be the place where the Con- 
gress of the current year should be held; and this was 
done out of respect for the learning of the country, 
although very flattering and advahtageous offers had been 
made by other European countries, which would have 
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perhaps accorded an official reception more cordial than 
is likely to be given by the imperial authorities in this 
country. At the conclusion of the French Congress in 
September last year, Dr. Samuel Birch, K.R, Keeper of 
the Egyptian and Oriental Antiquities in the British 
Museum, a gentleman whose knowledge of the whole 
range of ancient remains, whether Greek, Roman, or 
Oriental, makes him facils princeps in this particular 
study, was elected president of the English meeting, and 
an executive committee was afterwards nominated to 
carry out the necessary arrangements, These preliminary 
matters are now so far advanced that the programme 
has just been issued, and the sittings, which will occupy 
the entire week, will commence on Monday next, the 
14th inst, These’ Congresses are likely to produce 
several very excellent effects, by bringing together 
distinguished Orientalists who would probably not other- 
wise become personally acquainted with each other; 
by the mutual interchange of ideas, by the bringing about 
some understanding on many disputed points, and by the 
arrangement of some uniform system of transliteration 
and transcription of Oriental texts. But above all it will 
call: public attention to, the importance of Oriental 
studies, alas! too long neglected in Great Britain, and 
will elevate in public opinion the position of Oriental 
students and studies, which already exercise, and will here- 
after still more powerfully exercise, an influence over 
European thought. 

The number of English members is at present about 
180, daily increasing and comprising all the names dis- 
tinguished in Oriental studies ; indeed, it would be diffi- 
cult to mention any Orientalist of leading note in England 
who is not a member of this Congress. In addition to 
these, Prof. Dr. Brugsch will represent Egypt. France 
wil be represented by upwards of thirty members, of 
whom we may mention M. Frangois Lenormant, Pro- 
fessor of Archaeology at the French Institute; Prof. 
Jules Oppert, whose labours on the Cuneiform languages 
are well known; and Prof. Léon de Rosny, who was pre- 
sident of the Congress last year. Germany is also well 
represented, sending such men as Prof Brockhaus of 
Leipzig, a leading expounder of the old school of Sanscrit 
learning, with whom we may unite the name of Prof. 
Stenzler of Breslau; Prof. Dillmann of Berlin, chiefly 
known for his Ethiopic researches and his valuable lexicon 
and catalogues of Ethiopic MSS. in the British Museum 
and the Bodleian Library; Herr Euting, Librarian of 
Strassburg, who has specially studied Phoenician inscrip- 
tions; Prof Haug of Munich, whose particular branch 
of study is the Sanscrit, Zend, and Pehlvi languages ; 
Prof. Krehl of Leipzig, an illustrious Arabic scholar ; 
Prof Lepsius of Berlin | an Egyptologist of universal 
repute ; Prof. Noldeke of Strassburg, who takes pro- 
minence for his knowledge of Arabic and,Syriac, and 
has lately published works on the modern language of 
Syria; Herr Pertsch, Librarian of Gotha; Prof. Roth 
of Tubingen, whose Sanscrit Lexicon of the University of 
St. Petersburg is perhaps the best work of its kind ; Prof. 
Spiegel, famed for deep studies in the Zend-Avesta and 
languages of Persia; Herr Trumpp of Munich, privat- 
docent, and lately appointed Professor of Arabic and 
Persian, who has published many works in the language 
of Afghan, Sindhi, and Punjabi ; Prof. Weber of Berlin, 
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P Sanscrit, authority.of the new school ;- Pro£ Weil and 
. Prof. Windisch, both of Heidelberg, the former noted 
"for Arabic learning, the other for Sanscrit and Celtic 
studies. 

The programme of meetings is as follows :— 

Sept. 14.—Inaugurel -M 
"at the Royal Institution, 21, bemaris Street. The meeting 
will commence with the election of the Council; 


—Semutic Section. President, Sir Hi Ra linson, 
Ka M cre W.-S.. Vaux, [OR ue duree 


the Royal Society of Literature, 4, ‘St 


P.M., at the rooms of 
Martin's Place, Charing Cross. 
16.— Turanian Section, President, Sir Walter - Elliot, 
-K.CS.L Secretary, Prof Douglas Sitting, 8.30 P.at, at 
. King’s College, Strand. - 

Sept. 17.—Aryan Section. President, Prof Max Müller. 
Secretary, Prof. Eggeling. Sitting, 2.30 P.M, at the Royal 
Institution, 21, Albemarle Street. 

Sept. 17.—Hamitic Section. * President, Dr. Birch, LL.D. 

ae oe a ; 8.30 P.a, at the 
- rooms of the ‘Soclety Biblical ology, 9, Conduit 
Street. 

Sept 18.—Archæological Section. President, M. Grant Duf, 
Esq., M.P. Secretary, E. Thomas, a F.R.S. Sitting, 11 
AM, at the rooms af the Royal Anatic iety, 22, Albemarle 


Street. Hn E 
aur 19. eee col Section. President, Prof. Owen, 
ull Esq., F.S.A. Sitting, 2 30 P.M., at 
A OR eae Meu Gece aa Altace Strech 
-At the elose of the sitting the members of the Congress w 
fhe lo oe Oe et Comes wal He hel cat ol 
nominate the president. 


There will be receptions on the following occasions :— 


Sept. 15.—10 AM., at the British Museum. 
Sept 16.—11 A.M. The 
gies brits to tho memba Of the Congr, at hia rien 
ressil Lodge, Wimbledon. 
Sept. 17. ee eds Obey, 
the Soane M 


C 18, —Mr. Mz. Bomnquet wi give an afternoon garden party 
'to the members of the Congress, at his rezidence, Claymoor 
House, Enfield. 

Sept I9.—1O AML, at the South Kensington Museum. 


the meeting of the Congress a Burean will Lu sum 
at the Aslatic Society's Rooms, Albemarle Street, 
W., 2o TET E CE Congress may be 
„obtain 
The Committee of the Scientific Club have kindly invited the 
to make use of their club house, 7, 
Savile Row, W., d the semion of tbe * The 
f members of the C and thelr friends are invited by 
the meil of the Royal Botanic Society of London to visit the 
F ens of the Society, in Regent's Park, at any time during 
stay in London: Such members will be admitted to the 
gudens na br producing their cards of memb:rahlp. 


I2 noon, at 


members of the 





ANDERS FONAS ANGSTROM jt 


ADDS JONAS ANGSTROM, Professor of Physics 

in the University of Upsala, after a. short illness of 
less than a fortnight, died, as we have already announced, 
on June 20, “from an attack of inflammation of the brain. 
The death of Prof Angstróm,who has been cut down in 
the full vigour of his powers and in the midst of a noble 
and active scientific career, is a loss to the entire world of 


` science. 


,Angstróm was born Aug. 13 1814, at the L5gdo Iron 
"Works Settlement in Medelpad. He was the son ofa pastor, 
who in the early childhood of Anders Jonas, removed to 
Ullinger, in Angermanjand, and a few years afterwards to 
' Sattna in-the neighbourhgod of Sandsvall, where he re- 


mained till his death in 1847. With no other means than | 


the extremely limited stipend ofa cid country minister, 


With Address. 8.30 PM, 


Hon. Sir Bartle Frere will 


supplemented by the. | proceeds. of &- -spall glebe, the eldez. p 


'Angstróm kept his three sons —th& present Dr. Johan. 


Angstrom and Prof. Anders Jonas and- his young brother 
Carl Arendt at school, and even dasisted. them in their 
subsequent "attendance at, the University classes ' at 
Upsala. In these efforts the father wai -strenuously sup- 
ported by his wife, without whose good management such 
efforts would have been ‘impracticable ; and to advanced 
age this admirable housewife continued to prosecute her 
daily task of spinning, without remitting her active super» 
vision of her household. 

Although circumstances compelled ' Angstróm to eke 
out the means necessary for his University course by 
his own exertions, he passed through all his requisite exa- 
minations with distinction and within the usual terms. 
After matriculating in the autumn of 1833, he took the 
dégree of Doctor of Philosophy in 1839 ; became'a phy- 


“gical tutor in the same year, and assistant in Practical 


astronomy in 1843 ; while in the years 1846 1 and 1847 he 
fulfilled the duties of the Chair of Astronomy at the 
University, during the temporary absence. on the conti- 
nent of the professor. Owing to want of interest he had, 

however, five years to wait before he obtained any other 
fixed employment. "The Chair of Physics “had fallen 
vacant: in 1839, the same year in which Angström 
graduated ; but then, and for some time afterwards, his 
abilities-were not fully recognised in the University, while 
with his natural modesty he abstained from presenting 
himself as a candidate, although he might then have en- 
joyed the same good fortune as his friend and fellow- 

student, Malmsten, who, after having had four years'in 
which to prepare himself, was able on the death of the 
Professor of Mathematics, in the year 1843, to offer him- 

self as a successful] candidate for the vacant chair. At 
length, in 1858, on the public recommendation of the 
Consistory, Angstrbm was nominated to the Chair of 
Physics, the duties of which he had performed for two 
years in the character of a pro tempore professor, This- 
chair he continued to hold for the remaining sixteen years 
of his life. 

During his occupancy of the chair Angstrém secured 
for the physical museum of the University an admirable 
collection of instruments for the determination of different 
exact measurements in the various departments of physi- 
cal science ; and es far as the limited resources at his 
disposal permitted, he improved the physical labora- 
tories, and strove to awaken amongst the students an 
interest in the study of the exact sciences. He also con- 
tinued for a number of years, inthe capacity of Secretary 
to the Royal Society at Upsala, to conduct its transactions 
with a real and devotion which secured for him the grate- 
ful recognition of foreigners as well as of his own country- 
men. 

Although AngstrSm published memoirs on almost all. 
branches of physical science, his name will be for ever 
associated with the history of spectral analysis, for which 
he obtained from the Royal Society of London in 1870 
the Rumford gold medal, a distinction which no Swede 
had ever before enjoyed. 

In order to show Angstrdm’s place in “scientific history 
in regard to this class of researches, it will be well in this 
place to briefly recapitulate the capital points.* 


e du ig erpitiaton is based pon tÈ the hietorjcal statement in Lockyer's 
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Fraunhofer, at the beginning of this century, pointed 
out the coincidence of place in the spectrum between 
certain dark lines which he saw in the spectrum of the 
sun and the bright lines in the spectrum of the flame of a 
lamp. In Dr. Brewster's note- book, dated St. Andrews, 
Oct. 28, 1841, this passage occurs : —“I have this evening 
discovered the remarkable fact that, in the combustion of 
nitre upon charcoal, there are definite bright rays corre- 
sponding to the double lines of A and B, and the group 
of lmes a in the space AB. The coincidence of two yellow 
rays with the two deficient ones at D, wrth the existence 
of definite bright rays in the nitre flame, not only at D but 
at A, a and B, £s so exiraordtriary that tt tnatcates some 
regnlar connection between the two classes of phenomena” 

We next have an important experiment made by Fou- 
cault in 1849, who pointed out that the electric arc pre- 
sented us with a medium which emits the rays D on its 
own account, and which at the same time absorbs them 
when they ‘come from another quarter. 

The received explanation of this coincidence between 
the two bright lines of burning sodium vapour, and the 
two dark lines D in the solar spectrum, which extended 
the grasp of spectrum analysis from terrestrial substances 
to the skies, was taught by Prof. Stokes in his lectures 
about 1852, but was not published. 

In 1853 the idea was first published by Angstróm.* 

In his memoir, for the purpose of illustrating the ab- 
sorption of light, he made use of a principle already pro- 
pounded by Euler, in his Theoria ducts et caloris, that the 
particles of a body, ss consequence of resonance, absorb 
principally those ethereal undulatory motions which have 
previously been impiessed upon them. He also endea- 
voured to show that a dody in a state of glowing heat 
emits just the same kinds of light and heat which it 
absorbs under the same circumstances. He further under- 
took researches on the -electric light, and stated that in 
many cases the Fraunhofer lines were an inveision of the 
bright lines, which he observed ın the spectrum of various 
metals. 

Early in 1859, Mr. Balfour Stewart independently dis- 
covered the law which binds together radiation and 
absorption, establishing it experimentally as an extension 
of Prévost's law of exchanges in the case of the heat rays, 
and generalising his conclusion for all rays. 

In October of the same year, 1859, Kirchhoff esta- 
blished experimentally the same law for the light rays. 

On the occasion of Angstiom's admission to the mem- 
bership of the Royal Society, General Sabine in his intro- 
ductory address mentioned that the obstacles opposed by 
the language in which Angstrom’s treatise had been written, 
and by distance fiom the scene of his investigations, had 
forthree years prevented its very existence from being 
known to the scientific world at large; but when once 
the nature of that treatise became known, the fact was 
immediately acknowledged, that in Professors Stokes and 
Angstrom we are bound to recognise the fathers of spectral 
analysis, Indeed, in the “ Optiska Undersokningar” of 
the latter are to be found many of the fundamental prin- 
ciples of much that has since been accomplished in that 
department of scientific inquiry. In his work entitled 
^ Recherches sur le spectre solaire,” with its atlas of the 
normal spectrum of the sun,*Angstrbm has given us an 


wot U. ." Trans, Royal Academy of Stockholm, 
1853. Translated m Phil . 4th seres, vol. rz. p. a37. 





NATURE BB 


377 


indispensable adjunct for all future students of spectrum 
analytical investigations. 

We have already stated that Angshóm published 
memoirs on subjects connected with nearly every depart- 
-ment of physical inquiry. Thus we have papers :—(1) “Sur 
la polarisation rectiligne et la double réfraction des cristaux 
à trois axes obliques " (Upsala Vetenskaps-Socictets Acta), 
in which he gives the solution of the problem involved in 
the optical phenomena presented by such crystals which 
had been sought, but without success, by Neumann and 
MacCullogh. (2) On the “ Monoklinoedriska kristallernas 
molekulara Constanter” (Vet. Akad.’s Handlingar, 1859). 
(3) “ Ny metod at bestamma kroppars ledningsformaga 
for Varme "—New method of determining the capacity for 
conducting heat in the human body-—(Vet. Akad. Forh. 
1861) ; which contains the"first determinations ever given 
of the absolute values of the capacity for conducting heat, 
(4) “ Sur deux iacgalités d'une grandeur remarquable dans 
les apparitions de la Cométe de Halley” (Upsala Vet. 
Soc, Acta.) This treatise first excited the expectation 
amongst astronomers of obtaining certain results by means 
of a single method. (5) “Sur les Spectres des gas 
simples” (Comptes Rendus, 1871). 

These are among the most important of Angstrém’s 
numerous treatises, and in addition we may instance his 
celebrated monograph, “ Mémoire sur la temperature de 
la terre" (Upsala Vet. Soc.’s Acta), as well as a paper 
belonging to an earlier period, which appeared in the 
“Denkschriften der Munchener Academie,” 1844, under 
the title of “ Magnetische Beobachtungen bei Gelegenheit 
einer Reise nach Deutschland und Frankreich.” 

As might naturally be expected, numerous scientific 
Societies sought the honour of numbenng Angstiom 
amongst their members, as for instance :—Kungl. Vet. 
Akad. i. Stockholm ; Kungl. Vet. Akad. i Upsala; the 
Royal Societies of Berlin, Copenhagen, London, &c. He 
was, moreover, appointed Corresponding Member of the 
French Institute; he twice obtained the Wallmarsk prire 
of the Vet. Akad. of Stockholm in 1865, in conjunc- 
tion with Professors Thalén and H. Holmgren, and 
in 1869 with the former alone. He carried off two 
other prizes given by the same Society, and once he ob- 
tained a grant of money for his observations from the 
University of Upsala, before he had become a mem- 
ber of the Upsala Vet. Soc, which was the more 
acceptable to him, since for a long period he reaped 
a very inadequate pecuniary return for his scientific 
labours. Partly by the aid of the State, but mostly at 
his own personal expense, Anpstrom several times visited 
the Continent, especially France and Germany. He was 
absent from Sweden in the years 1843, 1844, 1859, and 
during the summers of 1866 and 1867 ; but with one cx- 
ception he attended all the meetings of the Scandinavian 
Association for Natural and Physical History. In recog- 
nition of his great merits, Angstrom wds made Knight 
of the “Order of the North,” and Commander of the 
Vasa Order Ist Class, and of the “ Crown of Italy.” 
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THE IRON AND STEEL INSTITUTE 
HIS prosperous and useful association held its sixth 
summer meeting last week, from the Ist to the 4th 
instant, at Barrow-in-Furness, a town whose rapidity of 
growth is unparalleled out of America, Twenty-five years 






‘378 


ago the village of B 
the peninsula of Furness, in Lancashire, had a popu- 
lation of barely 200; now the municipal borough ex- 
` tends over ax area of about 15,060 acres, with a popu- 
' lation of about 35,000. Eyen fourteen years ago, when 

the first volume of-- Chambers’ Encyclopedia was pub- 
lished, if seems to have been so little known, or of so 
little importance, as not to find a place in that useful 
work. It is now a well-laid-out town, with fine docks, 
and some of the most important iron and engineering 
works in the kingdom; while one of the steel works 
are considered to occupy a leading position in connection 
with the manufacture of Bessemer steel. This unequalled 
growth of the town of Barrow is entirely owing to the rapid 
development of the various industries connected with 
iron, the mineral deposits of the district being unusually 
rich. 

Such a town forms an appropriate meetjng-place for an 
Institute which has done so much to develop the manu- 
- facture of iron and steel, by affording a medium for the 
interchange of ideas between those who are engaged in 

the practical work of these industries or in the investiga- 
' tion of the scientific principles on which they must be 
* founded if they are to be successful. The Institute is to 
be congratulated on the scientific tone which has all 
along pervaded its proteedings and its publications 
since it was founded in 1869. Though it has had 
i such - a comparatively short existence, it seems to 
have been in all respects prosperous (it now numbers 
close on 600 members), and to have most satisfac- 
> torily fulfilled the purpose for which it was instituted, 
the improvement of the all-important manufacture of 
iron and steel by the free interchange of ideas gene- 
rated by experience or scientific study. To quote the 
words of our contemporary Jros: “Anterior to the 
establishment of this important society, the manufac- 
turers of iron’ in its various forms had scant opportunity 
of communicating in public the results of their own ex- 
perience, and of comparing those results with the obser- 
vations of other persons equally interested in their 
development. Various methods of working prevailed in 
different parts of the country, and not long ago many 
processes connected with iron and steel manufacture were 
regarded as trade secrets to be carefully treasured up and 
jealously guarded. To the abolition of these narrow and 
antiquated notions the Iron and Steel Institute addressed 
itself vigorously from its very inception. It soon became 
` apparent that among the first promoters of the society 
there prevailed an earnest desire to cast aside all petty 
jealousy, and to add unreservedly their individual know- 
ledge to the general stock of information, Adherence to 
this excellent principle produced a prompt effect on the 
minds of iron and steel makers in all parts of the British 
Empire, and secured the sympathy of continental and 
American manufacturers.” This is a very valuable result 
to have been accomplished in 3o short a time, and may 
perhaps partly be accounted for by the high scientific 
character of those who have from the first been elected 
to hold office in the society. With such names on its list 
of office-bearers as his Grace the Duke of Devonshire, 
Mr. Isaac Lowthian Bell, F.R.S., Mr. Bessemer, Mr. 
? John Jones, F.G.S. (general secretary), Mr. David Forbes, 
F.R.S. (foreign secretary), Dr. C- We IE Eod 


A 10; 1844 


a arena EUR of doing good 


work arid of imbuing its members, wjth & feeling of the. 


necessity, in order to secure the highest success in their 


important industry, of importing into it continually the 
results of the latest and highest scientific research. There 
is little fear of the praftical side of the iron and:steel 
manufacture -being neglected ; and. if this. as well as 
other similar Institutes, do their work faithfully, ànd if. 
the members enter upon their work equipped with 
a thorough scientific as well as professional- training, 
there will be little fear of other nations outstripping -us in 
this, as they, threaten to do in other industries. To keep 
up the tone of the Institute, the importance of electing 
right men to hold office in it cannot be too. much insisted 
om Gnd We hope thit uthis respect sf wall go omas TE Bus 
begun. 

_The Barrow mecting seems to have been a real SUGCESS ; 
the only complaint being, as is almost always-the case at 
such meetings, the difficulty of getting sleeping accommo- 
dation for the members ; in Barrow this is not to be won- 
dered at, as the people have scarcely had time yet to 
think about building hotels. The Duke of Devonshire, 
who is intimately connected with Barrow, the Earl of 
Lonsdale, the Mayor, and other dignitaries, as well as the 
railway companies and proprietors of the numerous works 
in and around Barrow, entertained the members most hos- 
pitably, and gave them every opportunity of inspecting 
the working of the numerous vast establishments con- 
nected with the industries with which the Institute is 
concerned. Indeed, the greater part of the four days 
seems to have been spent in visits and excursions; and 
considering the nature and aims of the Institute, its time 
could not, perhaps, have been more profitably spent. A 
good many papers were also [read, all of them of con- 
siderable practical value, but of too purely technical a 
nature for these columns. Among the more generally 
scientific we may mention Mr. Wurzburger’s very inter- 
esting and well-informed paper on the Geology of the 
West Coast Iron Ore Districts, and Mr. Charles Smith's 
paper on the Iron Ores of Sweden. The last day, Septem- 
ber 4, was entirely devoted to an inspection of various 
mining works in the West Cumberland district. 

Altogether we have no doubt that the members of the 
Institute will look back upon the Barrow meeting as one 
of the pleasantest and most instructive they have had. 
The Right Hon. Eari Granville has been elected president 
for the years 1874-6. 





SHARPE’S “BIRDS IN THE BRITISH 
MUSEUM? 


Catalogue of the Birds tn tke British Museum, Vol, I.— 
Accipitres. By R. Bowdler Sharpe. (Printed by order 
of the Trustees.) : 

HE great value of Dr. Günthers “Catalogue of 
Fishes" in the British Museum is appreciated by 

all working zoologists; and when Mr. Sharpe was 
appointed one of the Senior Assistants in the Natural 

History Department of that noble institftion, ornitho- 

logists had every reason to hope for an equally important 

work on the birds in the same collection, all fully realising 

Mr. Sharpe's perfect. sompeteney, for the execution of 80 
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arduous a task, The volume before us shows esl 
hopes were not misplaced. The ^ Hand-List of Birds” 

by the late Mr. G. R. Gray, invaluable as it is on account. 
of its extensive inderes and easy method of reíerence, 

has a very definite and narrow imit of utility; it is an 

essential supplement to a library, but gives no detailed 
information itself, The work before us has a very different 
scope. Besides the nomenclature and the synonomy of the 
whole bird-class, it will contain the complete description 
of each species from the hand of one of our most able 

and enthusiastic ornithologists, based upon the finest 

collection in the world, the deficiencies of which, through 
the liberality of the trustees and the energy of its super- 

intendent, are being so rapidly diminished, that, as we 
are told in the introduction, of the 354 certain species of 
diurnal birds of prey at present known, lessthan thirty are 
desiderata in thecollection. Woodcuts, scattered through 
the volume, help to illustrate many of the peculiarities of 
the heads, tarsi, and toes of the species to which they refer ; 
whilst twenty or so coloured plates, from the pencil of 
Mr. Keulemanns, assist in indicating the special charac- 
ters of type-specimens and rare farms. 

A glance through the work tends strongly to confirm 
our prejudice against the existing rules of avian nomen- 
clature, and makes us hope that before long some im- 
provement in the direction of simplification will be 
adopted. The system of Linnzus was a binominal one, 
no doubt ; but though that at present in vogue still retains 
that name, it has gradually drifted into a quadrinominal 
system. The number of species of birds is certainly 
large, but hardly beyond the grasp of a binominal nomen- 
clature, As it is, each bird receives its two Latin names, 
generic and specific, added to which is that of the author 
who originally described it as such, in brackets or not, 
according to whether he placed it in some other genus 
or in the one in which it is retained. Could not some 
universal congress be formed to determine once for all a 
name for each species, based on the laws of priority, pre- 
sent knowledge, and euphony, and so fix the appellation 
of all now known birds, as a starting-point for future 
workers, so that it need no longer be felt that the publica- 
tion of every new book which has any pretension to sound 
work will bring with it changes in the naming of even 
our most familiar species, which are as confusing as they 
are unimportant? In the work before us the well-known 
smallest of the diurnal birds of prey is shown to have to 
be placed in a new genus, Microhierax, instead of retain- 
ing its habitual name Z/zerax, whilst the King Condor 
must in future be Cathartes instead of GyfarcAus, the 
Black Burrard changing to Catharistes or Catharista, 
according to the appreciation of gender in the author 
transcribing it. 

The Turkey Buzzard fares still worse. Its generic dis- 
tinctness from the last-mentioned bird must have struck 
Mr. Ridgeway in the United States and Mr. Sharpe in 
this country almost simultaneously. Both authors must 
have had the works in which they announce their pro- 
posed change in proof at the same time. The “ History 
of North American Birds,” however, appeared shortly 
before the volume under present review, and consequently 
the still-born CEsofs has to sink into a synonym of 
Rhinogryphus. A similar fale has awaited Uruditinga 
wricincia, which will have to stand as Antenor instead of 


Erytkrocuema. Among other fresh genera we find Lopho- 
and UspeMpich includes Spisacius Aieneri and S. ae 

a vascantaini nly Astur macrurus; an 
others. With regard to Ding T 


toa Mr. Sharpe has separated 
off the smaller brown Condor ‘as’ = senators ; the 


Turkey Buzzard, with yellow head and wh. ides, as R. 
pernigra; an Astur, obtained by Mr. Wallace n tam- 
bock and Bouru, as A. wallacii ; and a Falcon, whia 
Prince Bonaparte and Prof. Schlegel consider a melanism 
of F. severus, as F. religiosus. 

Next with regard to the classification which is adopted ; 
as the work does not profess to be more than a catalogue 
and a key for the identification of the species, ıt woul’ 
not be fair to expect that in the separation of the different 
families and genera described all the known peculiarities 
should be given ; sufficient for the ready identification of 
each being all that is required. Consequently when the 
sub-family Polyborina of the family Falconida is divided 
up as in the following(table, without any further definition, 
it is evident that the author only attempts to give a 
minimum, and not a maximum number of distinguishing 
features, 

POLYBORINA, 
Key to the Genera, 
a, Middle tail-feathers not«elongated. 
a’, Nostmls oval. . . POLYBORUS. 
č. Nostrils*round . . IBICTER. 
b. Middle tail-feathers extremely elongated ; heid 
with elongated plumes, 
d. Nostrils vertical ovals; 
forehead with erect 
crest. . 2... n 
8. Nostrils perpendicular 
ovals ; forehead not 
crested . SERPENTARIUS, 

In the above instance we are astonished, as many 
others will no doubt be, not so much at the slightness of 
the differentiation of the genera, as at the fact that Cariama 
and Serfentarius are placed in such intimate relation 
with the Caracaras The illustrious Nitzsch, whose 
opinions on classification are more to be relied on than 
those of any other zoologist, it is true, placed the Secre- 
tary Bird with the Accipitres, though he retained the 
Cariama with the Bustards. More recently there has 
been a tendency, which is daily becoming stronger, to 
combine the one with the other. The question then arises, 
tre they Bustards or are they birds of prey? Internal 
structure istoverpoweringly in favour, of the former posi- 
tion ; and such being the case, it is almost to be regretted 
that no further notice has been taken by Mr. Sharpe of 
their peculiarities than the statement that in two out of 
the four genera of the Polybonne, the median tail feathers 
are elongate, whilst in the other two they are short, espe- 
cially when Pandion is placed in a sub-Srder by itself ; 
and, as it happens, has its foot accidentally represented 
without the ungual phalanges or any of the three anterior 
toes. For though Sergentarius presents strongly marked 
external facial resemblances to Polyborus, which, by the 
way, are not to be found in Cariama, nevertheless in 
other respects they both differ so much from all other truc 
Accipitres, that it would be impossible, even if they werc 
birds of prey, to do otherwise than place them in a sub- 
order by themselves ; which is the same thing as saying 


CARIAMA, 











mate than to the eagles and the hawks, ` 
Similarly, the American Vultures, gx. 


are vultures at all, whi - whe family with their typically 


— hardly be included > v must be placed independently 








ice specially the difference in the proportionate length 

^ ofthe phalanges pointed out by Prof. Hunley, is alone 
sufficient to decide this point. 7 
. Leaving these minor points out of the question, how- 
ever, as having little or no bearing on the true value of 
the whole, we look on the volume before us as the pre- 
cursor of others, which if all completed m the same 
thorough and able manner that is throughout manifested 

_ in the first, will form a standard ornithological work, the 
importance ‘of-which it will be impossible to over- 
estimate, We wish Mr. Sharpe all success in the further 
prosecution of his almost herculean task. 








OUR BOOK SHELF 
1. The Principal Timber Treis. 2, Select Plants (ex 
clusive of limber trees): 3. Additions to the Lists of 
aed aot te Timber. Tress and other Select Plants 
readily eligible for Victorian Industrial Culture, By 
Baron Ferd. von Mueller, (Melbourne.) 


pa drawn up by Baron Mueller, and first 
ished in the Proceedings of the Zoological and Ac- 
climatisation Society of Victoria, are something more than 
mere lists, inasmuch as in their separate pamphlet form, 
jn which form they have all since been issued, the first 
occupies 58 pp. 8vo, and was issued in 1871 ; the second, 
428 pp. 8vo, issued in 1872; and the third, the “ Addi- 
tions,” 40 pp. 8vo, issued only a month or two since, and 
only jast come to hand. 
Itis not on account of any original observation being 
made into the properties or uses of the trees or plants 
enumerated that we think these papers worthy of notice, 
but rather on account of their practical use in imparti 
_to-an unscientific colonist a knowledge, not only of suc 
trees and other plants as may grow in the climate, but 
' also of their value in an economic or commercial point of 
‘view. By means of a pamphlet like either of the above, 
we have ready references to. plants, natives of nearly every 
part of the globe, which are, moreover, with some autho. 
rity considered suitable for acclimatisation in Australia 
‘and other countries. Such information as the hi- 
cal distnbution, habit of the plant, &c., could only be 
obtained by reference to the numerous Floras and- bulky 
-botanical works which are as sealed books to the colo* 
nists generally, while the economic applications would 
have to be ht forin numerous other and totally distinct 
works, for our lonial Floras seldom or never even touch 
' on this important part of the subject. Baron Mueller, 
indeed, says that these lists are intended not so much to 
contain records of original research as “ to bring together 
. information more condensed and more recent than would 
be attainable én costly or voluminous works of even 
several ? 

The arrangement of the genera is alphabetical instead 

of being scientific, and the iollowing examples will show 
i the sort af-informatton girer - : 

* Buxus S virens L.—The Turkey Box Tree. South 
Euro N Africa, South-west Asia. This slow- 
growing tree should be oic A pose to provide the 
indispensable box-wood for w vers and musical 
i as yet no substitute for it having 
"box tree needs calcareous soil for its 


instrument r 3 








i- Lez a height of eigh 


Among allied 
E feet.” y 7 DP 
hen follows a hst of other species of “Bkixs, "about 


omen 







_ species, B. balearica 


snowy white flower-spikes 
the ripening of the coral-red fruit. In the cooler southerh 
regions the tree attmins considerable dimensions. The 


wood, tough and elastic, used for boat- . The. 
fruit of the allied Brabejum stellatfokum can only be 
utilised with caution in a roasted state as an article of 
diet, because it is noxious, or even absolutely poisonous, 
in a raw state.” 

Guevina avellana is a Proteaceous the fruits of 
' which are very similar in appearance, and the very 


similar in flavour, to those of the Australian tree Maca- 
damia termifolía. These lists will probably prove useful 
not only as a guide to the selection of plants for the pur- 
poses of acclimatisation, but also as a handy reference for 
economic species generally. "a i J. RJ. 








LETTERS. TO THE EDITOR 


[The Editor does not hold. himself responsible for opinions expressed 
- ky his correspondent, e notice is taken of anonymous 
> communications.) z LA 
. A Remarkable Thunderstorm 


[The following letter hes been forwarded to us for publication 
by Mr. R. H. Scott, F.R.S.—Ep.] : . 

** Yorkshire hical Society, 
York, Sept. 2, i874. 

** Dear Sir, —I have to report to-day one of the most dnusual 
thunderstorms that I ever remember. It began to be dark about 
12 30 noon, and rain fell ; at 12.40 ıt was much darker ; at 12 43 , 
rain fell in torrents, but was so much driven by the wind that 
you sew it being driven like snow in packs ; so dense was it now 
and for ten minntes that I could not.seo chimney-pots 100 yards 
distant. The thermometer must have fallen tremendously, for 
windows were so steamed inside as to be I remarked 


| that the clouds went in the direction of N.W., while the wind . 


was S. S. W., and force about 8. Part of the time it went in 
Pet onii were; dunng the climax of ten minutes we had 
rain with hgh and thunder, then mow, and snow and aleet, 
ini dati bal eA ook ate ae 

7 “J should have taken the state of the but I was 
about half a mile from the museum.— I am, . 


. 3 - (S 
“ER H. Scott, Esq., ree” 
‘Director, Meteorological Office. 


“P S.—Rain measures 49. There was lightnmg (e little 
forked, the rest sheet) and thunder during all the storm. 


&e., 
“C, WAKEFIELD 





The Exhibition of Specimena and Apparatus at the 
à British Association 


Ir no one else has already done so, will you permit me to call 


ustrating variations in sensibility, a collection 
of bones and other remains found in Kent’s Hole and the Vic- 
toria Cave, during 1873-74, Dr. Pye Smith's larre undescribed 
and which illustrated Dr. Hooker’s 


fire-arms, and many other objects of interest, 
each day's issue of the ''JournaL" It is to 
similar i 


- ence to those previous! 
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- | Photographic Irradiation ix 


IN NATURE, vol. x. p. 245, Mr. W. C. Crofts adds his experi- 

EM given in your journal, and gives his 

concluden. a$ op to that of Mr. Altken (vol x 
pP. 185). ‘Like most. conclusions based on incomplete evi- 
dence, it does not conclude . The fact is as I 
have stated it in my. note reb upra con 
the subject, and when 1 return to England I will be most happy 
to demonstrate it to anyone who cares to examine the question 
thoroughly. Mr. Crofty’ with the dry 


plates with my own, for these plates are prepared with a 
P which gives a minimum of irradiation when ‘‘ backed," 
and image for scientific attain- 


give the best zality of i 
able with 2 bromide Pm eertain TURN een 
pre in precisely the same way will show that 
no can cure, even when used for making transparencies by 
ir pola where of couma, there ean bé no question of influence 
of any optical defects, The unquestionable fact that a collodio- 
albumen film acts in so totally different & manner from one of 
bromized collodion should prove that the lens has next to nothing 
to do with it. - 
My conclusions may be very imperfect, but so far as they go 
they are definite, and are drawn, not from two or three, but 
from hundreds of experiments with all kinds of dry plates and 
many different samples of line, and whatever they may be 
Ere they fully support Mr. Aitken’s views. 

New York, Aug. 19 - W.J. STILLMAN. 


Pfluger on the “ Salivary Glands” of the Cockroach 


I was much interested in reading Prof. Redfern’s able address 
at the British Association this year, more especially with that 
rtion which dealt with the observations of Prof. Pfluger on the 
Eistolsgy of the souled “salivary glands of the cockrokch: 





In the year 1871 I wrote a short paper in Professors Hum 
and Turner's (rol v. P 242 @ sey.) upon 
organs. In this I ventured to doubt the truth of the generally 


accepted hypothesis as to their functions. My reasons for so 
doing may be summarued as follows:—1. The ap in 
question are perforated throughout by iamlfying sprrally coated 
only from trachere in thas reaget; pud their 

the o in question they receive & ex- 

fear of aus which may be; As Prof. fluger 
suggests, epithelial glandular tissue. 2. These tubules with the 
sa opening into them can be more or less fully injected with 
simply immersing the insect in a suitable menstruum, 
and placing it under the exhansting receiver of an air-pump. 
This experiment demonstrates indubatably that this tubular system 
contains an astic uid, which for anatomical and other Teasons 
I conciude to be air. 3. As far as my experience carried me, 
the sacculi, the supposed reservoirs of the saliva, never contained 


naturally any whatever, but upon opening the thorax were 

invariably foun to be collapeed ap tly empty. This is 
y what would occur supposing dunng life they were 

direc con uenicied ely wan nv fe 


I have not yet had an opportunity of referring to Prof. Pfluger’s 
paper, and I am consequently obliged to accept his statements 
at second hand. In noticlng the mtimate connection there is 
between these and the nervous em of the insect, he 
cantina EAD T bore di observed. It is some years since I 
last anatomised a cockroach, and meanwhile appo: theo 
insects have utilised their organs in the way ment by Prof. 
Pflugei, and we can now see ‘‘ transparent drops... transuding 
from the ends of cells when the saliva has been made to flow by 
Irntation of the d," On loo over my micioscopic speci- 
mens I find eet wal have ee showing the so-called 
“ salivary duct" and a sacculus mjected in the way I have men- 
tioned. Any one may satisfy himself that this result ts 
feanble by the experiment. In domg so the only canton 
required 1s to ust the alr gradually and to keep the immersed 
insect in a partal vacuum for a few hours. Failure under these 
circumstances is almost impoamble. ^ 

London, Sept. 2 W. AINSLIE HOLLIS 








THE CONFERENCE FOR MARITIME 
METEOROLOGY 
"TBE CODE held at the Meteorological Office, 
116, Victoria Sjreet, for the purpose of reconsider- 
ing the decisions regarding maritime meteorology made 


- Meteorological Congress of Vienna 





at the Brussels Conference -in 1853, has concluded its 
sung; and the Report of its proceedings will be pre- 
sented to the Permanent onea appointed by the 
(of 1873), which holds 

its mee at Utrecht in the course of the present week. 
The Conference consisted of twenty-five members, be- 
longing respectively to every maritme country of con- 
ce in Europe, except Sweden and Turkey. India 

and China were also represented. Prof. Duys Ballot was 
elected president, and Capt. Hoffmeyer and Mr. Scott, 
F.R.S., secretaries. It met on the 31st ult, and at once 
subdivided itself into two sub-committees, dealing with 
the various questions connected with (1) “Observations,” 


.and (2) " Discussions" Each sub-committee held four 


sittings, and at the closing meeting of the Conference the 
several resolutions framed by the sub-committees were 
adopted, in most cases unanimously. Inasmuch as the 
Conference was an outcome o£ the Vienna Co these 
resolutions will not be published until they have been 
communicated to the Permanent Committee as above 
mentioned. Theis general scope is towards the attain- 
ment of greater uniformity in the methods of meteor- 
ological observation at and of subsequent publication 
ofthe results. On Th &y, by kind permission of the 
Astronomer-Royal the members went to Greenwich in 
the morning, where they were conducted over the mag- 
netical and meteorological department by Mr. J. Glaisher, 
F.R.S. In the afternoon they spent some hours at Kew 
Observatory, where they were received by Mr. Jeffery, the 
superintendent, and in the evening the whole party was 
entertained at dinner at the Star and Garter, by some of 
the members of the Meteorological Committee. On Fri- 
day several members availed themselves of the great 
courtesy of the War Office, and repaired to MU 
where they were conducted over the Arsenal by Colone 
Field and other officers connected with that department. 
Finally, on Saturday, they i the Meteorological 
Office, where the meetings of the Conference had been 
held, and paid special attention to the arrangements there 
exisung for reproducing the records of the photographic 
and other instruments at the several observatories in the 
United Kingdom. 





ON SEWAGE AND SEWAGE FARMING 
No. 1.—Northampton, 


AFTER having had practical experience of the fer- 
tilising effects of sewage and liquid manure, I have 
for several years devoted part of my leisure time to an 
examination of the arrangements adopted by the principal 
cities and towns for disposing of sewage. At first I looked 
at it from the agricultural stand-point ; butas I proceeded 
with the inquiry I had to widen the range of view, 

The place I visited last is Northampton. I 
at present to write a concise note of what the au 
of that town have done. 

Northampton has a Board of Commissioners for dealing 
with sewage and kindred nuisances, which is distinot from 
the corporation. I believe their number is limited to 
twelve ; of whom six belong to one political body, and six 
to the other. These twelve Commissioners, as a body. 
must, therefore, be non-political ; six of one being equal 
to balf-a-dozen of another. y 

The town contains at present about 50,000 people, 
Many experiments were made at the expense of this body 
for purifymg the sewage. At last they adopted the 
scheme which I proceed to describe. 

Near the town there is a number of tanks in which the 
sewage is allowed to settle for some time so as to enable 
the more bulky of its solid contents to fall to the bottom 
and be collected. Deprived of these solid matters, 
the sewage is conveyed in a main culvert, about four miles 
from the town, where it is received on & tract of ground 


pose 
orities 
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containing upwards of 3oo acres, which was hased f NOTES 
at a cost of 130/. an acre.. I may mention that all the 


figures were obligingly communicated to me, verbally, by 
the chief officer of the Commissiorers. Up to the present 
the outlay has amounted to upwards of &4,000v. The 
soil is not naturally the best adapted for sewage-farming ; 
it does not, however, offer any insu le obstacle to 
success. The se is received at the highest point of 

the farm, from which it flows by gravitation to the lowest 
^ which is several feet below the river that runs by, and 
into which the sewage passes after it has undergone 
clarification. ; : 

The sewage is distributed over the farm by a simple 
system of carriers, and it is used mainly for irrigation. 
After it goes over one plot it flows to another, and so on- 


wards. At the lowest part of the farm a ent plot 
of osiers has been planted; the intention being that this 
plot will serve as a filte*bed for abstra ing from the 
sewage all offending material which is not out by 


irrigation. An E e h the soil of this 
osier-bed, the clari sewage is d in a second, or 
outlet culvert, which is about two miles long, and in 
which the fall—one foot per mile—is less than that of the 


river, 

. Under cultivated crops of all kinds at the present time, 
there are about 100 acres, There is one good plot or 
and one indifferent plot 


The greater part of the uncropped land has been 
y It is now' being prepared for the 
sewage at & cost which will doubtless exceed 207. an acre. 
I cannot help thinking that a (simpler scheme would 
answer equally well for irrigation. 

Iren] be understood at once that the inhabitants of 
Northampton have been rid of the abominable stench 
which the sewage formerly inflicted on them. But there 
remain for consideration two points of very great import- 
ance to the people who live along the river below the 
sew farm. In the first place, if the sewage be not 
deprived of its organic impurities on the farm, it must, 
on mixing again with the river, cause a fresh nuisance. 
That the people do think so is evidenced in a ole Aper 
report which lies before me ; and judging from w. I 
saw of the effluent water, I can sympathise with these 

ople. I took a small bottle of this water, which I 
End contains a large quantity of crganic matter. As it 
went on the osier-bed it was still sewage most unmistake- 
ably ; and when the pores of this bed—this so-called filter 
bed—become full of the organic impurities, as they soon 
must, the complaints will become louder and louder, and 
justly so. 

: I have a second objection to the arrangements here 
. adopted, and it is this: What guarantee is there that the 
condagium of any infectious disease which may be in the 
sewage is destroyed? That some of 1t would oxidised 
or destroyed in flowing over the ground is certain ; but 
the necessities of the case require that the whole of it 
should be destroyed. I have made experiments which 
prove conclusively that the contagium of infectious cattle 
"diseases is not destroyed in fom ora land, nor in 
passing through such a filter as is provided ; and 
às there is no evidence to show that the contagious prin- 
“ciple of human infectious diseases is not equally active, 
it cannot be said that the Commissioners of Northampton 
have y disposed of the sewage of that town. 
THOMAS BALDWIN 


~ Wir take the following from the New York Nation of Aug. 201— 
* The American Association for the Advancement of Sclence 
has held its annual meeting at Hartford during the past and pre- 
sent week. The most important business before the meeting has 
been the consideration and adoption of & new constitution, de- 
signed to remedy a long-continued evil growing out of the popular 
character of the Association. The scientific character of the 
papers and proceedings has very frequently been such as seriously 
to compromise the standing of the Association in the scientific 
word. To remedy this, it has been decided to select from the 
members those who are engaged in science and form them into a 
seperate class of ‘Fellows.’ All the officers of the Association 
are now to be chosen from this class and the power of the 
several committees to exclude improper or unsuitable communi- 
cations has been increased. All friends of science will await 
with interest the working of this improvement. The necessity 
of some vigorous and effective measures must be obvious to any 
one who will simply examine the lists of papers presented for 
reading. Among some hundred authors, the number of really 
eminent men may be counted on one's fingers, while the large 
majority are entire-y unknown, and present papers which, so far 
as can be judged from their titles, are of no scientific importance. 
We greatly doubt whether this evil will be cured by anything 
short of a radical change in the publishing system of the Asso- 
ciahon. So long as there is a volume of ‘ Proceedings' to be 
published, so long will there be a pressure on the part of the leas 
desirable class of members to have their papers printed, and this 
pressure can be resisted only by a little more moral courage on thé 
part of the Standing Committee than it has hitherto exhibited. 
While such papers are admitted, we may_be sure that few of the 
abler members will wish their productions to be seen in such 
company. It is grat5ying to notice that the present meeting ex- 
hibits & decided improvement in this respect, and that notwith- 
standing the general unimportance of the communications, the 
subjects of ether and atoms do not appear among those discussed 
before the Association.” : 


UNDER the Principslship of Monsignor Capel, a Catholic 
College is shortly to be opened in Kensington, in which the 
Natural Sciences will be taught without restrictions, A museum, 
& laboratory, and lecture rooms are in readiness; and in the 
Educational department more than one appointment has already 
been made. Mr. St. George Mivart is to lecture on zoology during 
the winter months, and on botany in the summer, Mr. Barf is 
to lecture on chemistry. From what we hear, it will not be for 
lack of means that this institution will not be successful. 


AMONGST those who will probebly be candidates for the pro- 
feszorxhlp of Zoology and Comparative Anatomy, now vacant in 
University College, London, are Mr. E. Ray Lankester, Dr. J. 
Murle, and Mr. H. Seeley. 


Dr. ALLEYNE NICHOLSON has been appointed to the chair 
of Biology and Physiology about to be established in the Durham 
University Colleges of Medicine and Physical Sclence, Newcastle- 
on-Tyne. 

ON the 3rd inst, the Bishop of Exeter laid the fotindation-stone 
of a high-class schcol, to be conducted under the provisions of 
the Endowed Schools Act, at Newcasile-under-Lyne, His lord- 
ship dwelt chiefly on the advantages of a modern education, 
embracing chemistry, mineralogy, and mathematics, as compared 
borough upon doing the most important wk that not only the 
district, but the whole of England could be engaged in, by estab- 
lashing a school in which poys might not only be taught a little 
Latin and less Greek, but might be taught mddern languages and 
natural sclence, so a3 to fit them for the future occupations of life. 
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In this connection we would refer to Sir Charles Reed’s state- 
ment, on Tuesday night, at the Radnor Street Schools, City Road. 
“With respect to scientific education," he said, ‘‘this country 
is far behind other countnes; and im that she hes fallen 
back, as she has also in manufactures and in trade, and is 
letting such countries as America and Germany run far ahead of 
her. More attention must be paid in all om schools to the 
scientific education of children." 


Tue Duke of Bedford has just sent 10%. for aiding in the 
establishment of the Artisans’ Institute for Promoting General 
and Technical Knowledge, to the Rev. H. Solly, who is to be 
its first principal Mr. Samuel Morley, M. P. (who is one of the 
trustees in conjunction with Lord Lyttelton and Mr. Hodgson 
Pratt), bas also given 100/., besides guaranteeing 100. a year for 
three years. These, with smaller contributions from a number of 
other friends, have enabled the trustees to take premises in Upper 
St. Martin’s Lane, which will be well adapted for the purpose 
when considerable alterations have been made in them. The 
object of the Institute appenrs to be to exemplify in a central 
locality, and in & special instance, those plans for the general and 
technical instruction of the working classes which so many of 
them now desire to see cared into effect, and which Mr. Solly 
aimed at promoting on a national scale by the formation of the 
** Trades Guild of Learning.” Pending the satisfactory establish- 
ment and full development of the larger organisation, it is hoped 
that the proposed Artisans’ Inshtute will, both directly and in- 
directly, give a considaoble impulse to the higher as well ns 
technical education of the skilled workmen of the met opols, as 
many of their leading men have publicly signified their cordial 
approval of the project; and the demre for mcreased culture is 
rapidly increasing among that important and intelligent class. 
It is expected that the Institute will be ready to open early 
in October. Donations in aid of it will be thankfully recetved, 
and may be paid to the account of Mr. Hodgson Pratt, treasurer 
pro tem., at the London and Westminster Bank, 217, Strand. 


AN enthusiastic meeting was held in Bombay on the rst of 
August, at which a committee was appointed for the purpose of 
raising a fund by public subscription for a memorial to the late Dr. 
Bhau Dajee, of whom we gave some account in & recent number, 


Tux Government of Indis, says the Zesibay Gazette, has de- 
termined to perpetuate the memory of Dr. Stoliczka, the distin- 
guished natualist, who met his death on the return journey from 
Yarkand, by erecting, at the public expense, 2 tomb over his 
remains at Leh, and a tablet in the new Indian Museum at 
Calcutta, 


Tue death is announced of Sir John Rennie, CE, F.R.S,, 
the eminent civil engineer, under whose direction some of 
the most important engineering works of the past half-century 
have been carried out. Sir John, who died on Thursday last at 
Bengeo, in Hertfordshire, was born in 1794, end was the son of 
the late Mr. John Rennie, who designed new London Bridge, 
and who also designed and execu.ed Southwark and Waterloo 
Bridges. Mr. Rennie educated his son for his own profesnon, 
and left to him the task of executing his designs for London Bridge. 
On its completion and opening in 1831 Mr. Remnie received the 
honour of knighthood. Several foreign distinctions had been 
conferred upon him. 

OVR readers will be glad to hear of the safety of the members 
of the Austrian Payer and Weyprecht Arctic Expedition, who 
have been out for two years, and who, it was feared, had come 
to grief. A Times telegram, dated Christiania, Sept. 5, gires a 
brief history of the expedition. They left Tromsd in the Ztgetkeff 
on the I4th of July, 1872. They encountered compact drift ice 
in 48° E. long., and worked themselves through until, in 58° E 
long. they reached the coast of Nevaya Zemlya, under the 
Admiralty Peninsula; Whey sailed along the coast to Berch 


Islands, where they met Count Wiltcrek’s sloop Jsbyern. They 
sailed together with him further to Barents Islands, near the 
promontory of Cape Nassau, where they remained at anchor till 
the 21st of August, 1872, on account of south-westerly storms. 
There a depót of provisions was established. They parted with 
Count Wiltcrek and steered north-east the same day, and were 
completely frozen in. They drifted with the pack ice fouiteen 
months, first north-east to 73° E. long., and then north-west 
until October 1873. In August 1873 2 new land was discovered, 
They drifted with the ice along this land. They were frozen in, 
and wintered in 79° 51’ N. lat. and 59° E. long. In March and 
April 1874 sledge expeditions were sent north and west ; 82° N. 
lat. was passed, and land was seen to the 831d degree. The 
extent of the land northwards and westwards was, apparently, 
considerable. The ship, now being untenable, was abandoned. 
Starting on the 20th of May, 1874, with four sledge boats, they 
met the open water on the 15th of August, and crossed to 
Novaya Zemlya, and went along the coast in search of vessels. 
They met 2 Russian schooner on the 24th of August in Puchowa 
Bay, and arnved at Vardoe, in Norway, on the 3rd of September. 
The health of the crew was excellent. Engineer Krisch died in 
March 1874 from tuberculous disease. Large mountain ridges 
are said to have been observed in the newly discovered land, 
but no signs of animal life; and immense glaciers were met 
with. 

THe loss is announced of the whaler Arctic, of Dundee, at 
Davis's Straits, The Arctic at the time she was lost was foll. 
She was commanded by Capt. Adams, with whom, it will be 
remembered, Capt. Markham, RN., of the .Su//as, made a 
voyage of investigation a year ago. Capt. Adams had distin- 
guished himself by the surveys which he made of several of the 
Arctic coasts, All hands have been saved. 


THE Berlin African Exploration Society is fitting out a second 
expedition to the interlor of Africa. Herr Alexander von Hor- 
mayer, the well-known ornithologist, will be the leader of the 
expedition, and will go from St Panl de Loanda by way of 
Kassimbe to Moatta Jambe, 


THE British Bee-keepery Association, founded in May last, 
has been fortunate fn securing Sir John Lubbock as its Predl- 
dent, and though the members number but little over 120, they 
have already shown a commendable earnestnes& On Tuesday 
they held, at the Crystal Palace, their first show of bees, hives, 
honey, and accessory apparatus; and during the day some of the 
bee masters manipulated thelr hives, showing how to take honey, 
introduce queens, and to do other necessary work usually sup- 
posed to be accompanied with some danger. The primary ob- 
ject of the Association is to promote the more extensive cultivation 
of bees, especially by cottagers, and the study of the best way of 
obtaining most honey with tho least waste. The American 
‘Slinger " was shown in operation, and effectually drives out by 
centrifugal force all honey from a comb without injuring the 
By the application of this principle much of the time that would 
be occupied in making cells is saved, and bees at once begin 
refilling the comb. A secondary object of the Association 1s to 
promote the study of the habits and powers of bees, and special 
prizes were offered for obemvatory hives. Now that Sir John 
Lubbock has led the way in showing how to obsgrve individual 
bees (seo NATURE, March 26), we may expect that many people 
will be induced to take up such an interesting subject and add 
to our stock of knowledge. Almost everything about the powers 
of bees has yet to be learned. " An observatory hive stocked with 
bees costs, we beleve, only about thirty ahillinga, and the British 
Bee Journal is always willing to give any information to 1nquireis 
needmg instruction. The last number thai has heen forwarded 
to us, and besides giving a great deal of practical instruction, con- 
tains an interesting article on the Philosophy of Hive Shape. 
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THE Southport (Lancashire) Aquarium will be opened on 
16th inst, . 
AMONG the newly enrolled members of the Victoria Institute 
is M. Joachim Berrende, the Bohemian paleontologt — — 
: A TELEGRAM from Rome of Sept. 5 announces that tho 
eruption of Mount Etna has ceased, but that the shocks of earth- 
quake continue. : : 
THE Melbourne Argus has the following among its news 
from the South Sea Islands :— ‘‘On the 30th of Apnl Captain 





the 


M ‘Kensie observed what he belleved was a submarine volcano- 


in a state of activity. When about midway between Haabal 
and Tonga, two of the Society Islands, ‘about 12 miles from 
land, he observed a large column of water shoot up fully roo feet 
into the air. There was a dense cloud of what appeared to be 
steam rising from the ejected water. Captain M‘Kenzic was 
afraid to go sufficiently near to ascertain whether it was warm 
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water that was ejected, but upon this point there can be Httle 
doubt. "The spot where ‘he saw the water sent up is marked on 
the chart as a shoal, and so long as he was in sight the water 
continued to be sent-upwards with equal force.” 


THx additions to the Zoological Society’s Gardens during the 


past week include a® Toque Monkey (Macacus pileatus) from 
Ceylon, presented by Mrs. Thomas; a Macaque Monkey 
“(Macacus cynomologus) from Indla; 
(Cercepithacus cynosurus) from West Africa,- presented by Mr. 
:H. C. Marckmann de Lichtabbell ; an Arctic Fax (Cassis lagopus) 
from the Arctic Circle; a Black-headed Gull (Zarus ridibundus) 
European, presented by Mr. Keel‘; 
(Arctomys iudovidamns) from North America, presented by Mr, 
Thellusson; a Guilding’s Amazon (Chrysetis eutidingi) from 
St Vincent, purchased; four Houbara Bastards (Jemjaris 
undulata) from Tripoli, deposited, 


a Malbrouck Monkey 


a Prairie Marmot- 


Ted wey am 


: ; si X 
T i Pian bi Troy i tho time bf Pilisi Wi Towe ol Tio, B ponso: on tTO Boros befara eae ot Trog: C Trojan, Sacre md. liter 
the blood. of Trojan homses. H. Place where treasure of Priam has been K. of Priam’s palaco. M. 
N Wall pio to Trpy. O. Trojan houses and later walls {Fortified wall prior to Troy. R. Wall of defance prior to Troy. S. Remains 
of tho encetnte of Troy. - 5 E $ 
THE RUINS OF TROY: RECENT DISCO. |de rege and to the ingenious seer Of Prob Wilson. 
|... VERIES OF DR. SCHLIEMANN* Mr. E. B. Tylor, and others, —does not all this indicate a 


Ov age is eminently an age of investigation, and, 
more than any previous one, is drawn towards 
archeological studies bya restless and feverish ardour. 
_ Dissatisfied” with ‘the present, it rushes back into the 
past, to seek for traces of the most ancient origins of 
man and of his races, the primitive sketches due to his 
artistic and industrial genius, the - begi still so 
obscure, of his history, and even of ric times, The 
learned works of Mr. Layard on Nineveh and Khorsabad, 
the fruitful excavations of M. Marlette in Egypt, those -of 
the Americans in the mounds and tumuliof the Ohio and 
Mississippi, the discoveries, so valuable for’ human: palæ- 
ontology, due to the courageous perseverance of Boucher 
* Translated from an artiolo in La Natwrr, by Dr. N. Joly, of Toulouse. 


very distinct movement towards researches which have 
for their object the vestiges which man has left on the 
earth or in its depths from the most remote, periods ? , 
To the number of the most recent archseological labours 
which have strongly attracted public attention, we must 
add eee good een the important and magnificent 
work óf Dr. Heinrich Schliemann, which has-just been 
published at Leiprig, under the title of “ Trojanische 
Alterthümer? (Trojan Antiquities).  « 
. A poet has said, in speaking of the ancient city, whose 
misfortynes another poet has sung in immortal _verse,—- 
Doc 02... “Eea edho pule.” o o o> 
But Dr, Schliemann and‘the noble companion of his life 
and his labours have given the lie to Lucan, Others, it is 


a 
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true, belleved that they had discovered the ruins long ago. 
Towards the end of last century (1788), a French traveller. 
Le Chevalier, professed even to have proved that Vi 
was mistaken in placing, along with all Greek antiquity, 
the city of Troy and its citadel on the heights indicated 
by Homer, the little hill which to-day bears the name of 
issarlik.* According to him, the Momeric city must 
have been built upon the site occupied by the present 
village of Bunarbashi; the citadel of Pergamos was 
situated, on the contrary, on one of the rocky hills 
which encloses the Scamander, and at the summit of 
which is seen-three conical koolla in a line, which 
Le Chevalier regarded as the tombs of the Trojan heroes. 
As to the springs which flow from the foot of the hill, 
these according to the author of the “ Voyage en 
Troade,” those where the Trojan girls went to wash their 
clothes, 


Although based on top 
troversy and upon texts 


pbic data very open to con- 
ely interpreted, the work pub- 


lished in 1788 by Le Chevalier had a very great success 
(three editions from 1788-1802), and his opimon, tho- 
roughly erroneous as it was, acquired, so to speak, the 
force of law. 

Even quite recently (in 1871), this opinion found an 
unfortunate defender in Dr. Karl Curtius, of Berlin, and 
that at the moment when the excavations of Sir John 
Lubbock, of Consul Hahn, and, above all, those of Dr. 
Schliemann, put Bunarbashi out of the question, and 
brought forward the most convincing proofs in favour of 
Hissarlik. 

In fact, these excavations have demonstrated, as far as 
evidence can go, that neither the pretended Trojan tombs 
indicated by Le Chevalier, nor the site of Bunarbashi 
itself, pontine any archaic object, any trace of human 
habitation, It is, then, neither at Bunarbashi, nor at 
Chiblak, nor at Atchi-Kienni (which is now quite given 
up), that we must seek for the veritable Troy and the 
citadel of Pergamos, Let us ste if we be more 

















Fig. s.—Large earthenware jars found m the ruins of Troy, at E, in Fig. 1. 


fortunate in carrying on our investigations on the site of | palace, a tower ris 


Hissarhk ; that is to say, in allowing ourselves to be guided 
by popular tradition, the writings of the most ancient 
trustworthy authors, and chiefly by the gigantic excava- 
tions executed at so tan expense and with so much 
zeal and intelligence by Dr. Schliemann and his wife. 
Here, independently of the authority of Homer, we have 
still that of Herodotus, of Xenophon, of Arrian, of 
Plutarch, of J who all agree in placing the Ilion of 
Homer at Hi ; that is, at the place where Dr. 
Schliemann has found ruins overlaid by many layers of 
more recent ruins In one of these layers, which extends 
from seven to ten metres below the summit of the hill, 
are found, in fac& incontestable. proofs of a violent 
fire] —2 palace, a double gate situated on the west of this 
Emilo Burnguf in the Haas de De Mem < d io de 
5 f a f 
sacos xr Lot bee oe 7 D 


ing at some distance from the double 
gate, religious ambali er and vases in the shape of 
an owl, y 'A8nrii), and finally a treasure containing 
objects which, in their smallest details, auswer to the 
descriptions which Homer gives us. Is there not here 
enough to satisfy the most sceptical and most exact- 


ing? 

hens in the month of April 1870, the excavations 
executed by Dr. Schliemann were only terminated in 
October 1873. T have thus occupied him three entire 
years, and that in the midst of the greatest difficulties, 
sometimes even at the risk of his life and that of the 
numerous workmen, Turks and Greeks, whom heemploys 
in these works. I in silence the harassing difficul- 
ties which the Turkish Government has raised to prevent 
him attaining the precious results with which these exca- 
vations have enriched the science of the past. 


(To bs continued.) 





THE BRITISH: “ASSOCIATION 
- REPORTS 


the Combsitice on Exfcimemis to daermins the 
of certain Rocks, by Prof. Herschel and 


Mr. . 
= Ta tap Mtrodurtory note on these CD ts, published as ap 
Parcs 233) ia eee of ths Britt Aso- 
list of rocks selected and the manner of experi- 


Thermal 


ee eee eee With the exception that sections - 
Eoi rock, of a great pyramid casing stone (nummulitic 
limestone i 


limestone), stone (or Normandy ), Cannel 
coal, chalk, and red brick were added to list, and that the 
received some small but very important improvements 


apparatus 
to make it heat- , the material of the experiments as well as 
ioe a them remained su the samé as 
pies Reprod vessel with Ilb of water, a 
ing 2&lbs, with an internal ator and 
qiiia o as the cooler. The opposite of the 
heater and cooler were line with velvet and cach clasped by « 
caoutchouc collar, which, projecting a little above them, clips 
the circular edge of the rock plate when it x placed between 


them, and two small notches cut in eash collar pane slow the 
wires of & thermocouple to be introduced, to the rock- 


ometer, was silver-soldered to the iron wires at 
its two ends, all the wires first rolled thin and fist to some 
from the junctions, e scythe or scumitar-blade shape 


most easily given to the wire in it thin was advantageous 
in the construction, becanse, instead of uniting the wires continu- 


on at their junctions, out one tis teen 
ogee arches, or merry-thought-like b 
which the rock 1s held as in & forceps, Tho straight unrolled 
parts of the wires are bound very firmly to a square plece of 
wood, which acts as a handle to guide the points of the fi 

ous 


l 
1 
i 


minutes were usually occupied 
of an experiment with waiting for a steady con- 
SLi of UA buses seat and ten or twelve minutes 
to ensure it and to obtain the 


these motions fluctuations 

to about 1° or 2? F. on either side of an posi- 

tion ; corrected for zero of the scale and reduced by trials for this 

duced ccs ia three experiments to Fahrenhert 

ture difference thus formed, divided by the 

dauant of transmitted to the cooler per minute, gave the 

- apparent conductivity of the plate. The results in 

Peclet’s units were scarcely more than one-third of what Peclet 

and other earlier experimenters had obtained. It was obvious 

that, instead of marking the temperature difference between the 

two solid contact surfaces of the rock and velvet which they 

touched, the points of the thermo-electric forceps showed the 

tem of the fluid air-bath in which those two surfaces 

are The ektremi mobily of MD c 
it to penetrate through the velvet to the of the heater 

e cole woll it y insinuates i between the rock sur- 

o that can-only.enter into actual solid con- 
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tact with each, pia Irait ore tires ee 
controls the of the metallic thermometer far more 
ae than the rock face that it touthes, and the real tem- ` 
between the sock faces are accordingly com- 

pletely maake. It is very probable that if the velvet covers 
tted on the instrument were replaced by soft wash-leather, the 
source of this error yould be very much reduced ; and although 
it is certain that the surfaces of the rock and leather 
perature, from the 

existence of a sensible quantity of resisting. alr between them, so 
uc be oe bene es ae aa 





wii be Green erty aller then tke alread: 
wile eonpenhiy maller tan ithe expert aly 
bility of regarding the comparative results now obtained as posi- 
tively correct, or more than first approximations, from which the 
errors arising from surface characters of the rock sections tested 
have not yet been removed.. 

* To obtain the true rock teperta 
taken to cement the 

a coure it would be 


a E a fee o rest, on account of the 


tediousness of the process and the in that 1t necessarily entails 
to the beautifully worked surfaces o many iof tijs pluas If 
the correction so found to be can restricted by the 


mode of operating to a range of such small limits as to be a 

cable generally, without appreciable influence of the surface cha- 
racters, in its occasional d mom A mean valne 
very sensible, then the reduction factor found by absolute 

ments on a few rocks of characteristcally rough 4nd. gmooth or 
polished surfaces to obtain the true temperatire diference for a 
given heat-flow from the apparent 


comple 


powers ees de: absolute pria a in 
the errors ues given wi not than 
ould bs all “opotability wave: been conr ited Dad. the i 
method of absolute measurement bem applied separately to each 
specimen of the list, instead of only to a cT 
data on which calculations of the ae 
Circular discs of lmen, well wetted with faster of Paris, mixed 
with a little gine or white of egg, were 
two or three of the rocks, under them 
rock (to which they were also -wetted) the two branches 
of the thermopile pincette. en’ these had set 
bug preiro ane Tor Dodog 
were p in the apparatus, 
lute temperature difference and accompanying heat-flow was thus 
obtained, affording the real conducti a means of com- 
paring it with the apparent one found by similar observations of 
the same rock when no plaster was used, and when the of ^ 
the thermopile merely pressed against its surface. 
thermo-electric difference obtained with the wire couples merely 
marble: beween. Ye et 
faces was 16°, while for the same 


plate 53° 4 and 39° 7) the proportion of only 1'37 : I—a far 
ction was observed in the two cases. 
Care is, however, n to introduce wet plaster under as 
well as over the ts of in them to 


the rock, that air may be excluded the junction may be solid, 
a precaution which was omitted in this case, as plaster without 
sire was used, which in drying sometimes flakes off ffrom the 


eee ee tha plato was scaly eai ia i lattar tum 
in the former caso that the roug 
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rock surface either entirely or in places, This may render an 
experiment, as that on cannel coal may not impossibly have 
result presents 


Adopting for 
truth, a common reduction factor of 23 as the proportion in which 
the recorded tem the i 
faces between vet faces exceeded the true temperature 
differences of the surfaces of the rocks examined, and intro- 
d some small corrections for ths thicknesses of 
the pi es, the thermal capacity of the metal cooler, &c., 
which are all probably (as well as the allowance for heat- 
absorption in raismg the temperature of the rock plates 
alowly during the Gisereatioas) really negligible in compari- 
son with the ungertamnty thit attache except in one or two well- 

utely measured temperature differences of 
the rock feces) to the great majority af the determinations from 
unknown peculiarities of surface contact and temperature assimi- 
lation where air is not excluded from the junctions, or rendered 
stagnant in its*mode of heat transmismon, the following table 
gives the absolute thermal conductivities (In centimetre-grumme- 
second, or absolute Bntsh Association units) thus provisionally 
obtained, M a with a few similar results found by Peclet, 
Forbes, and Sir William Thomson in rocks differing little in their 
descilption from those included in the present list. 





Description of Rock 





} Ordinary fine plaster (mado Up) e ore sas 
Finest for casting (madeup)... ms s 
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Provisional Determinations of Thermal Conductivilies of certain Rocks.—First Experimental Restlts. 





The Report of the Committee for superintending the monthly reports 
ike progress Chemustry, by Profs. Roscoe and Willamson, was 

by . Roscoe. The was very short; the 
committee does not intend to apply to the British Association 


for a further grant after the present year. 


Report of the Comsasttee on Essential Oils, W. Chandler 
Roberts. —The following oils have been examined : Wormwood, 
Citronella, and Cajeput. The actions of phosphorus penta- 
sulphide, of unc chloride, and of bromine upon the ois were 
described. The first-named reagent acts by removing 
the elements of water, with formation of terpenes and cymenes. 
Zinc chloride generally causes decomposition, giving rise to a mıx- 
ture of hydrocarbons, Biomine usually forms a bromide, which 
1s then decomposed with evolution of bydrobromic acid and water 
and formation of & ene, 

Various erene Lave been examined, all of which seemed to 
be the same, The formation of cymenes from cerpenes by the 
action of sulphunc acid has been verified. Cymenes have also 
been obtained from ou of turpentine by continued fractionation. 

The followmg numbers express the optical properties of some 
of these oils :— 


: refractrve energy. Specific dispersion, 
Absinthol š 4887 oe m '0234 
Cajeput "491 ia - "'O25I 
Citronella "521 t ; a 
Citronellol T ase 0284 


The conclusion drawn,is, that cymene is the central body in 
these essential oils, to which the other constituents are closely 
related ; the amounts of mechanical energy required for 
the formation of the different isomerdes have not as yet been 
determined. 

Dr. Gladstone said that the optical properties of sixteen cymenes 
had been erammed. Some of these were obtamed from sub- 
stances of low, others from substances of high refractive energy, 
but in all cases the refraction of the cymeno was the same; the 
refraction of a substance depends, therefore, on the constitution 
of the substance itself, S 

A f, De Comstilite on the Estimation of High Tempera- 
heres, by - Dewar, F.R.S.E.—The committees has not carried 
on any investigations during the past year. 

Gold Assays, by W. Chandler Roberts.—Little has been done 
by the committee during the past year, but they hope to be able 


to report fully at the next meeting, 

ele Me Comat T M ing in the Exploration of (M. 
Victoria Cave, Settle, by R. H. Tiddeman, secretary to the 
committee, 


The explorations have been continued throughout the chief 
part of tho year. The Settle Committeo have raused by private 
subscriptions and spent, besides the British. Association grant ot 
50., a sum of 1137. 45. ^ The late determination of & bone 
which had been found by the committee in the cave in May 
1872 as human, by so an anthority as Piof. Busk, induced 
the committee to pay chief attention to the question of its 
position and the 1elation of the beds in which it occurred to the 
physical changes to which the district has been from time to time 
subjected. In order to do this it was necessary to remove a 
large portion of the tip of the older woikmga, which had unfoi- 

y accumulated below the enhance of the cave. Beneath 
this the Romano-Celtic layer was reached, and several objects of 
bronze, inclu bracelets, a vinaigrette, and other articles, were 
obtained. The o-Celuc layer was from 1 ft. to 1 fu. 6m. 
thick ; beneath this was a thickness of 19 ft. of screes, consisting 
of angulor fagments of limestone, which had fallen fiom the 
face of the cliff above. This contamed no bones whatever, nor 
the smallest fi ent of any rock but the white limestone of 
which the cliff above is made, But at the base of this a ment 
many boulders were discovered of all dimensions up to 7!t in 
diameter. The number of these boulders and tho iar con- 
ditions of their position render it quite impossible they can 
have been b t through any fissure in the roof of the cave, 
and so washed in later times over the beds containing the human 
fibula and the remains of the older mammals, The great weight 
of some of them quite militates agaist this Idea» Another 
suggestion, that they may not have been leít in ther present 
positon at the melting of the ice-sheet, but may have fallen fiom 
the cliff tn comparatively recent times, is also ived by the 
complete absence of any evidence of any such through the 
long period represented by the 19 ft. of screes, their occurrence 
only at the base of the screes, and by the absence of any drift 
from the cliff above for some distance round. Pot another song 
argument against this on lies in the fact that the ers 
are so close beneath the thet if all the limestone weathered 
from the cliff above and now resting on the boulders were re- 
stored to the cliff it would project so much further forward that 
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therefore at a time when the roof of the cavo undoubtedly reached inténded to make of behalf-of wild fowl in the next session 
" much further forward: ^ . : 
The inevitable conclusion ís that man Hvéd in Yorkshire with | as to the inardinate slaughter of seals 
i amtiguus, Rkimoceres ticheristus, Orrus priscus and in the Nofh Atlantic Ocean had been to somo 
, Uyana, Bison, and ted deer long before the existence of of the committee, There could be no doubt that such 
: ; great ice-sheet in Northern Britain and Ireland. | alanghter at that season would soon bring these animals to the 


B è of extermination, as had’ been the case in many other 
ines of IAA DONIA Comer of the world, and aines ther dosttuction would affect a very. g 


or th * hei irade, their proper protection seemed to bea ect not at 
doing etel cine tho postila, height abore | unwarthy of the CMsicidu d de Qoam Tee Cams 
un GEO RENI HR MM e sn ARR of England mittee requested their resppointment, 4 
W 





with them. immed committee 
detailed questions of the information required. The _ SECTIONAL ÉROCEEDINGS 
object of the committee is not speculative, but to collect the . SECTION A--MATHEMATICS 
facts, with the intention of afterwards to their clami- | Ow the Perturbations of the Compass produced by the rolling of 


E 


3 le Thi error which has been investigated Alry 
aro rarest aro of special importance, The evidence regarding | Archibald Smith is the deviation of & compass uced by a 
‘the southward éxtension of the ice sħest and the reach of the | “steady heel” (as a constant inclination of the 


and painting ouf their relations to the various theories Ac Spy Sir Willa Tomar 
e 


$ 
i 


ton of boulders is rapidly proceeding. In the midland districts, | the altered horizontal t when the ship is inchned. 
ama is being. constricted in which the appr number of | R only the error of di and disregarding the 
boulders xad character of the rocks of which they are formed, | of the intensity of the force, wo may define the 
together the effect of the configuration of the country on | error as thé between directions, K 


will be shown. From the general position of | and for thẹship of the resultant of the horizontal mag- 


iceberg of an early P the samo county, isolated | rectors adjusted by trial to do away with the rolling error would 
Bora] erase arge mae, MM groupa lraceable to sourera some miles perfectly correct the h eror. To set against this 
distant, prove Charnwood Forest to have been a centre of ice- | advantage there are two cal disadvantages: one that the axis". 
action of considerable intensity. In Warwickshire a of (being always below deck) would not be a convenient 
change occurs. The drift-beds are reduced almost to pebbles ; postion. tot tlie ordinary modet of uarog thie compas ; tke other, 
and local logists give the name of boulders to specimens more serious, thet in ships, at all events with iron decks, 
which m o parts would not be as worthy of the ic disturbance produced by the ion of the shi 
name. Strietions are faint and rare. Their grouping isremark-- probatis be B ach yreater at ety of tho axis of 
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members of the Association who have received schedules to re- | and it'way be found that 
= turn them, ‘and desire communications from geologists disposed erating advantage 
to asist them in their work. ! ensures rdi c tia endi 
The Close Time Committee. used n hipa of a cies a 
A report was read from the Close Time Committee with refer- | beble ye CAD eres goucra'y Ur sups 
ence to the destrableness of establishing a close time for the pre- | Classes. Tt is therefore an interesting and im 
servuton of indigenous animals. After stating the steps which | Problem to determine the perturbations of the com 
had been taken with reference to this subject in Parliament, the | DY, cscillations-or other non-uniform motions of the bearing - 
committee stated its belief that the effect of birds’ nesting on | Fomt. i ' Bs rie 
such kinds of birds as are known to be diminishing is altogether | _ The general kinetic problem of the compass is to determine , 
inapprecigble, while its effect on those whose numbers are not Hie on alr M Of E rigid Dody, CODRFUER of the 
de may be ed, and that tbere framework, Hy 
wen popu disregard consequently simply the com 
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is no ne jslative interference with the practice. . Tho pam, moveable on a bearin pomt, when 
ibe dumlaation of mud birds aa have been pored wo be depu | pclencejarany tan & given socium, a in aay give 
ne isthe effedual ioection of the adults from destrection | direction. Let w be the maus (or weight) of the compas, and 
during the breeding season. While the Ses Birds Preservation | 4 ® the force of gravity upon if, reckoneg in kinetic mits- The 
Act.continued to work successfully, the Wild Birds Protection * One , probably the best in of finding by observation the 
Act Lad done little, if anything, towards altaining the objects peor axis of is to hang ules from points at differest 
for which it was passed, and in vatious quarters gave consider- m bee i n 

able discontent.” Birds commonly known as ‘wild fowl” were OT laa e e sedia xr -a foom nen 
sul jected 10.xery. geat peisecuticn through the: inadequacy of lud EK $E ose is 
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position of kinetic equilibrium of the compass at that instant is 
the position in ii rest under the magnetic forces and 
a force of afparent gravity equal to the resultant of gw and a 
force a w in the direction opposite to that ofa Now the weight 
of the com is so great, and its centro of gravity so low, 

the level of the card is scarcely affected senmbly by the 
magnetic couple experienced by the needles.* Hence, in kinetic 
equlibnum the plane of the compass card is sensibly perpen- 
dicular to the direction of the “ apparent gravity” defined above; 
and the magnetic mas of the needles 1 the direction of the 
resultant of the ccmponerts m this plane of the magnetic forces 
of earth and . Hence ıt is simply thiough the ent Level 
at the place in the ship occupied by the compass differmg from 
the true gravitation level that the problem of the kinetic egali: 
brium ition of the compass m a rollmg ship differs from 
the problem of the heeling enor referred to above. That we 
may see the essential pecullarities of our present problem, let 
there be no magnetic force of the ship herself or cargo, The 
kinetic equilibrrum position of the magnetic axis of the compass 
will be amply the line of the component of terrestrial magnetic 
forco in the plane of the apparent level. The author then 
Investigates, by a mathematical an expression for 
“the etic equilibrium error,” which is so named in order to 
distin it from the error actually exhibited by the compass. 
The kinetic equilibrrum error ıs exactly the error which would 


be shown an ideal com with mfinitely short perlod of 
vibration. ight quick needle (either with silk fibre suspen- 
sion or supported on a point in the ordinary way), having a 


period of not more than about two seconds, shows the rolimg 
error veiy beautifully, taking at instant almost exactly the 
position of kmetic equilibrrum, Sir W. Thomson has thus found 
it so great in a small wooden sailing vessel that it became very 
dificult to make exact observations with the pues compass, 
either in the Firth of Clyde or out at sea on the Atlantic, unless 
when the sea was exceptionally smooth. The kinetic theory of 
forced oscillations is readily applied to calculate, whether for a 
wooden or an iron ship, the actual ‘‘rolling error” of the com- 

from the '' kinetic equilibrium error," but the author remarks 

it would extend the present communication too far to enter 
on detalls of this solution. For the present it is enough to say 
that no admismble degree of viscous remstance can make the 
rolling error small enough for practical convenience, uriless also 
the of the com is longer than that of any considerable 
rolling to which the ship may be subjected. Probably a period 
of from fifteen to twenty seconds (such as an ordinary compass 
bas) may be found necemary for general use at sea; and it 
becomes an mmportant practical question how this ıs best to be 
obtained, consistently with the smallpess of the com needles 
necessary for a thoroughly satisfactory application of the system 
of magnetic correctors, by which the Astronomer Royal proposed 
to cause the compass on an iron ship to pomt correct magnetic 
courses on all points, ‘ 

On the Spectrum of Coggia’s Comet, by Dr. Huggins.—The 
new pomt noticed in this communication was that the bands 
of the comet were so far shifted as to indicate—supposing there 
really was carbon m the comet—that the 1elatlve motion of the 
approach of the comet to the earth was foity-mx miles per second. 

he comet really, however, approached the earth at the rate of 
twenty-four miles per second ; and it was therefore uncertain 
whether the whole or per af the difference m this velocity was 
due to the motion of matter within the comet. The bnghter 
poruon of the head of the comet was due evidently to a larger 
proportion of the matter giving & continuous spectrum. It 
seemed probable, therefore, to the author that the nucleus was 
solid, heated by the sun and throwing out matter which formed 
the coma and tal; and of this was in a gasecus form, 
giving the spectra of biight lines. The other portion eaisted 
probably m small incandescent particles; the polariscope show- 
ing that certainly not more than one-fifth of the whole light was 
reflected solar light. 


Further ments on Light with circularly ruled Mates of 
glass, by Philip Braham, F.C.S. I 

Interpozing plates of circularly ruled glass in the beam of 
light from a heliostat, the mpgs of colour are 1n the same order by 
rellection and refra , the red in both cases being outward. 

Observing the nngs oféreflected colour when the unruled sur- 
face of the glass ıs away fiom the helostat, dark bands make 
their appearance concentne with the coloured rings, if the surface 


* Generally no adjusting counterpoise for the cofapass ix required when a 
Kocs from extreme north to extremo south magnetic latitudes, 


of iuc par Ld gr ia ie the dichon oi the beam, and 
on altering the angle of the ruled plate the dark bands expand 
until they mtersect the coloured circles, and also appear con- 
siderably beyond them. 

Placing 2 polished plate of speculum metal in contact with the 
ruled surface of the glass increeses the intensity of the dark 
bands, and by adjustment shows that a to the distance 
of the reflecting surface from the ruled, the number and thick- 
ness of the dark bands are increased or diminished. 

A desciption was given of the heliostat used, the reflector 


being a rectangular glass priam. 


SECTION B—CHemicaL SCIENCE 


The Chemical Composition of Fute Fibre, by Prof. Hodges. — 
The jute plant bel to the family Tiliacese, The Corchorus 
capsularis and C. oftteriis are both cultivated. 

The structure of the fibre 1s different from that of other textile 
fibres, the central space being very irr , Varying from the 
thickness of a line to a considerable wi 

By the achon of anilme sulphate, jute fibre becomes of a golden 
pev colour, whereby it is distinguished from hemp ul flax, 

e following is the analysis of jute fibre :— 








Wax and fatty matter soluble m ether t .. 0235 
Tannic acid and colouring matter soluble in alcohol 1 135 
S , pectine, &c .. TE ST n .. 2427 
Soluble nitrogenised matters ... . m e O'51a 
Insoluble Ea i5 155 Ls 2'433 
Inorganic matter combined with fibre I OIO 
Cell fibre = is T 92'248 

T : ICO 000 
Nitrogen im original fibre... D Ji 0'291 
Nitrogen in fibre after treatment with solvents O'210 


Methyl-thetine, by Prof. Crum Brown ard Dr. E. A. Letts, — 
By the action of bromacetic acid on methylaulphide, methyl- 
thetine hydrobromate is produced. By the action of mont 
silver oxide on this hydiobromate, silver bromide is found, and 
by the further cautious addition of the hydrobromate, the silver 
Msn) In solution is removed. By evaporation, crystals of the 
base methyl-thetine are formed with one molecule of water. This 
crystallised base might be 1epiesented by the structural formula :— 


S(CHy, 
H—C—COO $ + HO. 


By the decomposition of tbe sulphate of methyl.thetine by 
means of barium carbonate, the base may also be prepared. 

This substance, methyl-thetine, has both a basic and an acid 
character ; with hydrochloric acid it forms a hydrochloride, from 
which the double platinum chloride has been prepared. A 
double lead compound containing 2PbBr, bes also been prepared. 

The action of 10dacetic acid on methyl-sulphide does not give 
nse to the formation of methyl-thetine hydiiodate, as might have 
been ed; but various substances are formed, among which 
is trimethy]-sulphine iodide. 

Lexpetments on High Presse, by Dr. Andrews, F.R.S — 
The author entered into fall details of the methods of preparing 
and using his well-known tubes for the production of high pres- 
sures. 2 mixture of nitrogen and carbonic acid be subjected 
to togh euet (to 290 atmospheres), no trace of liquid is 
produ 


On the Latent Heat of Li Gases, by J. Dewar, F.R.S. E. 


—The author has deduced a formula for calculating the latent 
best of a gas from the known tension of that Thegesults of 
thus invesugation have already been ted to Section A. 


On Spontaneous Generation from a Chemical Point of View, 
by Dr. Debus, F.R.S.—To the question, “Has Nature ever pro- 
duced organic substances from strictly inorganic materials ?" 
Chemustry (according to the author) answers, “No |" 

On the Estimation of Phas c Acid tn Pyrophesthate o 
Magnena, by Mr. Ogilvie. —The author's Lait nie po fe 
to conclude that this process cannot be relied upon unless taken 
in conjunction with some other, such as the Molybdate process, 
The influence of a great excess of magnesia, of ammonic oxalate, 


ve 


of citric acid, and of alumina or’ iron oxide, inzroduces sources 
of emor. : 


On an Improved Form of Filter Pun, by W. Jesse Lovett.— 
This which is and a 
Ii per grec ro pel 


sulp y 
shown by the author—is ob If the heat be maintained 
at 170°, 26 per cent. of urea is obtained in one hour. By the 


action of metallic oxides in solution on sulphur- metallic 
- are obtained, together with cyanamule, w by the |, 
dicyanamide. i 


pro action of water, is changed into 

On the Joint Action of Carbonic Acid and Cyanegen on Oxide 
of Iron, and on Metalic Iren, by Lowthian Bell, F.R.S.—Tho 
author shows that a mixture of carbonic acid (CO,) and cyano- 
gen exercises a powerful reducing action at a high temperature 
Koo. ferri odda, With one volum of ren and Er 
volumes of carbonic acid at a temperature of 685 to 710" F., 
79'9 per cent o£ the-oXygen existing in combination with iron 


of carbonic acid to fifteen 


* was removed, 56°3 per cent of metallic iron being produced ; 
the volumes, 


simultaneously 
in the reduced tron. The reducing and carbon deposit- 
power of a mixture of ogen and carbonic acid is greater 
than that of a mixture of monoxide and carbonic aci. 


on Metalic Chlorides, by Dr. Glad- 


` Electrolytic Experiments 
stone, F.R.S., and Mr. Tribe.—The authors show that if 


plates of copper and platinum. be immersed in a dilute 
solubon of cuprif a current is obtained from the 
copper to the platinum, cupric chloride is broken up 
into cüprous chloride and chlorine, the former deposited 
on the plati while the latter combines some of 
the per to a new ric chloride Cu + CuCl, = 
acl]. By applying an current the same action takes 
lace ; 1f, however, the strength of the current be increased, the 
Feo chlorine makes dis a ce. By substituting zinc for 
copper effect is o ed ; -with magnesium in the place 
of zinc, the effect is still greater. to the foregoin 
a current may be obtained by acting on a of mercude 
chloride with. gold and meretry, mhcteby mercurous chloride- ts 
deposited on the gold, 
Compesition of certain hinds of Foed, by W. J. Cooper.— 
The author drew attention to n properties of 
farinacoous foods, such as arrowroot, corn flour, Such foods 
he believes very well suited for infants and invalids. He holds 
NE ee Ako top, ee ere onu substanca: in our 


SECTION C—GroLoey 


Prof. Harkness, at the request of the Committee of the Sec- 
tion, described briefly the logical features of the North 
of Ireland. The relations of the Silurian rocks to the Lower 


SECTION D—BioLoay 
5 DEPARTMENT OF ZOOLOGY AND BoTANY 
Mr. Gwyn Jeffreys read a pa On additions ie. British 
Mollusca; add notices of rare Jerem the dap water of the 
wertern coast of Irdand, Ax marty as forty-seven of 


molluscs new to science have been yielded. as the results of the 

dredgings in the : -four new to the British Isles, 

cul tap hee te Tae, G nates tema or Ober wane 

hitherto considered to exist only in the fossil condition, some of 

themas ow doma as ncm Dr Carpenter called. Median 

to the enormous importance of these expeditions, not 
sige e et 


them as 
to shed on the question of 


continuity of forms of life from one logical ags to another 
exp Sae miles have 
opes the 


eo much from tl number of new 
from the light which sean likely t 


the 
Th 
been 
hi 


expense of a dredging expedition in our own deep seas. 





rolific of results, Dr. Carpenter held out some 
t might be induced to undertake thé 


Mr. P. L. Sclater read & paper Ow the distribution of the spectes 
of Ccssowaries, Until very recently there’ was supposed to be 


only one species of Carwariw:; now at least seven species are 


known, each with & distinct and very limited ares, the 


genus 
being entirely confined“to Northern A) New Guinea, and 
the adjacent isles. A full exploration of New Gulies would 
probably lead to the discovery of a lege number of most inte- 


resting new species. . 


On the cause of the disease and the means of its prevention, 
that 


by Mr. J. Torbitt. e idea thrown out in the paper 


was 
varieties which never have more than a limited length of life 
2 thoroagtly healthy canon, a view which was combated 


in 


most gentlemen who took part in the discusion, Mr. 


l ying away supplied 
with wlalitare It is onl this means that th enabled to 
A heen The mamata., : 


1 Barry's recent researches seem to point to the possibility that 
we have in the Peromesporo an instance of ‘alternation of gene- 


rations,” one l on only at present known, the other 
generation possibly presenting an different appearance, 
and germinating upon some totally plant, . 


Prof. Macalister read Motes on the specimen of Selacke maximus 
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lately caught at Innisbofin. Qe 7 
Further Ressarches on Eosoðn canadense, by vollen gest 


After an historical &ccount of the contro 


versy this 
the author proceeded to give additional reasóns, the, 


Schultre had just before his death stated his conversion to their 
views, Mr. Gwyn Jeffreys, Prof. Macalister, and Prof. Percival 


Wright expressed their general concurrence in Dr. Carpenter's’ 


views. 


' SECTION G : 
MECHANICAL SCIENCE E 


OPENING ADDRESS BY THE PRESIDENT, PROF. JAMES. 


THOMPSON, LL.D. 


nape sear ape, bee sarod Mencia 


other sections of the Association for the’ Advancement 


os 


proposa 
subjects of mechanical science and practice. Thes 


subjects have not been chosen on any 


ple. I hav 
not aimed at iade Pene flc whole of ak Med 
number of the most t subjects at present worthy 


o 


comè 
under my notice, or have my and which - 


appear to me tobe interating trough hk novelty or through 


important progress In recent times, or to merit attention 
sub in which amendment and future progress are to 


consideration, ee ee ch relates to the 
abatement of dangers in the of the trafic The 


.traffic of many of otr old railways has enormously in- 


creased in recent years- With tho construction of newyines tho 


numbers of junctions, stations, and sidings havo boen greatly 


FIM 


in 


- 
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creased ; and each of these entails somo attendant As 
a natural consequence of the increased traffic on old ys, the 
additional traffic on new lines, and the increased complexity of 
the railway system as a whole, there have been Puis recent 
years more numerous accidents than in the earlier of 
railways. It is to be recollected, however, that with a greater 
number of people travelling daily, more numerous accidents 
might be expected, and that their increased frequency, on the 
whole, does not necessarily indicate increased danger to the 
individual traveller. Referring to ihe statistics of milwa 

accidents published by py ar pma in en t r 
Report for tho 1873, I for ous iods during the 
last be airan youre throughout the United Kingdom, the 
proportion of passengers killed from all causes beyond their own 
control, to the number of passengers carried, to have been, in 
round numbers :— 


ion of number killed to number carried 
In the three years 1847, "s and 1849, 1 in 4,782,000 
In the four years, 1856, 57, and 59 . rfm 8,708,000 
In the four years, 1 ii and ee . Im 12,941,000 
In the three years, 1870, 71, and 72 . . Iin 11,124,000 
And in the mnie year 1873... . . . Iin 11,381,000 
It is thus gratifying to observe, that in spite of the increased 
risks pare Mises through the increased and more 
crowded c and the more complicated connections of lines, 
the danger to the individual traveller is now less than half what 
it was 26 years ago; at least this result is indicated, in so far as 
we can judge, from the statistics of deaths of passengers from 
causes beyond their own control That the conducting of the 
traffic of railways still involves hazards far from inconsiderable, 
and that we-have much to wish for towards abatement of 
dangers of numerous kinds, is proved by the fact that d 
the single year 1873 there have been killed of the officers an 
servants of the railway companies in the United Kingdom, 1 out 
of every 323 : so that, at this rate, extended through a iod of, 
for le, 20 years’ service, there would be 1 cut of every 16 
of the officers and servants killed, 
= Stik wy ice Goria ee be a 
to be caused in any large pr on by collisions, and by other 
accidents to trains in rapid motion. The great majority of 
them.arise in shunting and other operations at stations and 
along thelines, and occur in numerous ways not beyond the 
control of the individuals themselves. In to the passen- 
gers, tod, it ought to be known and distinctly recollected, that 
although collisions and other violent accidents to trains in rapid 
motion, together with other accidents beyond the control of the 
individuals, usually cause by far the deepest impression on the 
public mind ; yet the numbers of these fatal accidents are small 
1n companson with others ansing to passengers from causes more 
or less within their own control, For instance, it may be noticed 
that in last year, the year 1873, while the deaths o ers 
ising from all'causes beyon their own control, in the United 
Kingdom, were only 45 m anmber, there were four times as zuny 
killed, namely 160, in other ways; and of these there were as 
many as 62 killed in the simple way of their falling between 
carriages and platforms. N 
In regpect to the condncting of the traffic of the trains in 
motion, it appears to me, on the whole, that when we consider 
the vast complexity of the operations involved m working many 
of our ramified and crowded railways, and when we conser the 
indefinitely numerous things which must individually be in 
order for their duty, and must be properly worked in 
harmony by men far away from one another, some stationed on 
the land, and others rushing along on the engmes or trains, the 
wonder 1s, not that we should have numerous accidents, but that 
accidents should not be of far more frequent occurrence. There 
can be,no doubt, however, but that of the accidents which do 


block system gf war 
telegraphic signals and mterlocking mechanisms for the working 
of points and signals. 

In former times it was customary to allow a certain number 
of minutes to elapse after a train passed any station, or junction, 
or level crossing, or other point*where a servant af the company 


" 





s It was 


after passing any of these places where signals were given, 
might become disabled, or might otherwise be made to go 
slowly, and that the following train might overtake it, and come 
into violent collinon with it from behind. In order to provide 
against the occurrence of such accidents, a system was introduced 
called the Block System; and its main principle consists in 
dividing the line into suitable lengths, each of which is called a 
block section, and allowing no engine or tram to enter a block 
section the previous engine or train has quitted that portion 
of the hne, To this wey a apace talécral cf af least the ooto 
a block section is preserved between the two trains at the 
moment of the later train’s passing each place for signalling, 
tnd the rk ofthis space intera] becoming Gangeroualy small by 
negligence or other accidental circumstances, as the later train 
M RES the next place for signallmg, is almost entirely 
avoided, s 

Further, at each signalling station, the varlous levers or 
handles for working tbe points, and those for working the sema- 
phore signals for guiding the engine-drivers, instead of being, as 
was fener the case, scattered about in various situations 
adjacent to eo station, and worked often, some by one 
man and some another, without sufficient mutual under- 
standing and without due harmony of action, are now usually all 
brought t into one apartment called the signal cabin. 
This cabin, like a watch-tower, is elevated consid 
above the ground, and is formed with ample windows or glass 
sides, so as to afford good views of the railway to the man who 
works the levers for the semaphores and ts, and who 
transmits, by electricity, signals to the next on both sides 
DE his owo, and, when necessary, to other stations along the line 
o y. 

The interlocking of the mechanisms for working the points 
trd. for workmg the semaphores which, by the signals they 
show, control the engine-dnvers, consists in having the levers 
by which the pointsman works these points and signals, so con. 
nected that the man in charge cannot, or scarcely can, put one 


Se pepe hog: Reef tg E i 

previo e necessary danger or signals standing so as 

to warn. e engme-dnver against approaching too near to the 
o: . 

The latest important step in the development and application 
of the block system is one which has just now been made in 
Scotland, on the Caledonian Railway. Before explaming its 
principle, I have first to mention that a semaphore arm raised to 
the horizontal position is the established danger-signal, or s 
or de an engine-driver from gomg past the place where 
the signal is given. Now, the oidmary practice has been, and 
sull is, to keep the semaphore arm down from that level 
position, and so to leave the Ime open for trains to pass, except 
when the line is blocked by a tram or other source of danger 
on the block section in front of that semaphore, and only to 
raise the semaphore arm exceptionally as a signal of danger in 
front, The new change, or improvement, now made on the 
Caledonian Railway consists mainly in arranging that along a 


line of railway the semaphore arms are to be ly and 
ordinarily kept up in the horizontal position for ting the 
passage of any train, and that each is only to be put down when 


the cabm 


an approachmg tiain iir Dy an electric Log 
behind, that semaphore, as 


announced to the man in 


allowing any tran to ; but that just as each tram ap- 
proaches, and usually belore dt has come m sight, 

almost as if by magic, and so the way in front 
if the Hne is ascertained to duly safe in front; and that 
immediately on the passage of the train they go up again, and 
by remaining up keep the road closed against any engme or 
train whose approach has not been dulyZannounced in advance 
zo as to be known at the first and second cabms in front of it, 
and kept closed, unless the entre block section between those 
two cabins is known to have been left clear by the last preceding 
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ne or train having quitted it; and is sufficiently presumed | car maral 
engine ave met with T ud obstruction, Ir granting o pica o be ob aon vii, S mi ied 


es or waggons, or by accident, or in any other way. 
new arrangement, which appears to be a very important 
improvement, has already been brought into action with success 
on several sections of the Caledonian Railway ; and it is being 
extended as ra as posible on the lines of the Caledonian 
Company, where the ordinary mode of working the block system 
has hitherto been adopted.. , si 
The mechanisms and arrangements I have now briefly men- 


break ar to go wrong: They- mum be eres by men, and the 


to make mistakes or failures. We con- ` 


tinue to have accidents ; but, if we cannot do away with every 
danger, that is no reason why we should not abate as many 
as we can. s $ 


science. 
The progress in oceanic steam navigation is duo mainly to the 
introduction jointly of the screw the compo engine, 
steam jacketing of the cylinders, -superheated steam, nd the 


The screw propeller, in its original struggle for existence, 


processes depeutin ene mare Ivanced kupiledge of thermo- 


begmlng 10F ije on voyages. 

course of y there f e series of new inventions 
and improved designs in the adap of the steam-engine for 
wor ad with the new propeller s and it has re- 
salted noy, i of the screw being used as an auxiliary 


to the sails, the sails are more commonly provided as enxiliaries 


high of. expansion and with co was neces- 
eary. led to practical adaptation for the of 
vessels of the an old invention which origi- 


nated with Hornblower in the part of the last century, and 
was afterwards further -developed by Wolf. The high degrees 
of on could not be advantageously used in cylinders 


about 2lbs. per indicated horse-po per hour, from 
been 4 or 5 Ibe, in good engines in times previous to about twenty 
Before the times of ocean little had been 


fully developed: 


SIRE eee practical importance. In the ordinary 


practice of deep-sea sounding, as carried on, both before and 
since the times of ocean telegraph until a or two 
rg di iS aa cord TAA UA ar e line, and 
a eavy sinker, usually weighing from two to four-h: - 
Weit Werl uired to draw down the hempen line with 
i eA deed. e, the. onini resistance of the water 
to, large ’ piis, at eny ee speed yas 
very, gresk The sinker could not brought up again from 

t ; and arrangements were by means of a 


of dra up the hem line with this tube 
has mutui and 
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and extensively practised methods of 
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selection, has been taking place diring the list rcu or ity 
years, op more. In contrast with this I have now to mention a 
reform towards abatement of dangers at sea, which at present is 
only in an incipient stage of its practical application, but which 
I am sure must soon grow into one of the important reforms of 
the future. I refer to the provision of means whereby every 
important lighthouse shall, as soon as it is desctied, not only 
e known to the navigator that a light is vistele, but also that 

it shall give hum the much more important information of what 
hight it 1s; that, in fact, it shall itself to him from all 
one lights either stationed on or carried by ships ont 
ateca. The rendenng of lighthouses each readily distinguish- 
able from every other light, by rapid trmed occultetions, was 
urged on pubbe attention by Charles Babbage about twenty 
or twenty-three jear» ago, in connection with a like 
of hs for telegraphic signalling by occulting 
ights, Hus admirable idea, however, so far as it related to 
the distingusbing of hthouses, has mhappily been left almost 
entirely neglect rr cute recently. Although I say it was 
almost entirely neglected, yet very important steps in the direc- 
tion of the object proposed were taken many years ago by 
Messrs, Stevenson, engineers to the Commissioners of Northern 
Lights, and the Hashing and mtermittent igh mtroduced by 
them, and now used, although too sparingly, In various parts of 
the world, constituted a very great improvement in respect to 
distinctiveness. The first practical in ction of an intermittent 
extmction of a gaslight, which is a method now likely to become 
fruitfül in important applications with further developments, was 
made many years ago by Mr. Wilson at Troon; and an admirable 
spphcation of -rhi plan by the Messrs, Stevenson to carry out 
e principle of rapid signalling is to be seen in the Ardrossan 
Harbour light, which -is alternately vimble for two seconds, and 
then for two seconds is so nearly extupguished as to be invisible, 
The whole period—four seconds— is, [ suppose, the shortest of 
any lighthouse m the world, This hght { the condition of 
bemg known to be the hght which it within five or ten 
seconds of its being first percerved; and thus, im respect to 
distincti I trust that I may without mistake say it 
is the best ight in the world. Mr. John Wigham has 
succeeded m large burners for the combustion of 
gas in lighthouses in including those of the first order, 
and embracing both fixed lights and revolving lights He has 
also, in both these cases, applied with the most striking success 
the iple of occultation, Dr, Tyndall, in his reports to 
the of Trade, has dwelt frequently and em y on 
the ease with which gas lends itself to the in ualization of 
lights. By its application, he affirms that by ample arrange- 
ments it would be ble to make every lighthouse declare its 
own name. Wi about the last two or three years the 
subject has been taken up energetically by Sir Wilham Thom- 
son. He has become strongly impressed with the enormous 
importance of the object in question. He has perseveringly 
laboured in making tnals in various ways, both by the method 
of partially extinguishing gas flames and by the method of 
revolving screens; and l have pleasure in stating that, as a 
result ot his efforts, a self-mgnalling apparatus 1s now con- 
structed for the Belfast Haibour Commussioners, who are pre- 
paring to brung it into immediate use at the screw-pile light- 
ouse at the entrance of the harbour of Belfast. 1 shall not 
now enter on any description of this arrangement, as I under- 
stand that tie ppatatin which has already been temporarily 
erected for trial m the lighthouse, and has shown good re- 
sults, is to be exhibited and explained to this Section by Mr. 
Bottomley, who, as a member of the Board of Harbour Cam- 
mismoners, has taken an active part ın the promotion of the 


undertaking. 

I wish next to make mention of the very remarkable works 
at t in progress in the harbour of Dublin, under the 
designs and under the charge of Mr. Bindon Stoney. In order 
to form quay walls with therr foundations necessarily deep under 
water, he constructs on land gigenuc blocks of arnf stone, 
or, as we may say, of concrete masonry, each of which is about 
350 tons ın weight, and which are accurately formed to a 
required shape. Alter the solidification of the concrete, he 
carries them away and deposits them on an accurately levelled 
bottom of sea, so that they fit closely together, form so 
much of the quay wall inPheight as to r abore the low tide 
level; and so as to allow of the completion of the wall above 
by buildmg m the usual manner by tidal work, and to allow of 
the whole structure being carned out without the use of coffer- 
dams. ‘lhese operations are,on n scale of magnitude far aur- 


paning anything done before in the construction and moving 
of cial stone blocks They are carried out with machmery 
and other appliances for the removal and the placing of the 
blocks, and be other requirements of the undertaking, which 
are remarkable for boldness of conception and ey of con- 
tovance. The new methods of construction devised applied 
in these works by Mr. Stoney are recognised as being admirably 
sulted for the local circumstances of the site of the works in the 
harbour of Dublin, and their various arrangements form a very 
important extension of the methods of construction available to 


a for river and harbour works. 
progress has been made with gigantic strides in many 
direchons, in engineering and tn mechanics generally ; while 
Tailways, steamboats, electric telegraphs have extended 
their wonders to the most distant parts ot the world; and while 
trade, with these aids, is bringmg to our shores the produce even 
of the most distant places, to add to our comforts and our 
lIuxunres ; yet, when we come to look to our homes, to the places 
where most of our po n have to spend nearly the whole 
of their lrves, I thmk we must find, with that, ın matters 
pertaining to the salubrity and general amenities of our towns 
and houses, as places for residence, due progress in improvement 
has not been made. Our house diamage arrangements are habi- 
tually disgracefully bad ; and this I proclaim emphatically, alike 
In reference to the houses of the rich and the poor. e have 
gob since the early part of the present century, the benefit of the 
ght of gas in our apartments ; but we allow the pernicious pro- 
ducts of combustion to gather in large quantities ın the air we 
have to breathe ; and in winter we live with our heads 
m heated and vitiated at, while our are ventilated with & 
current of fresh, cold air, g along the floor towards the fiie- 
piace to be drawn usel up chaney. A very few people 
ve commenced to Provide or flues to carry away the 
fumes of ther more important gaalights, in like manner as we 
have chimneys for our ordinary fires, In mentioning this, how- 
ever, asa suggestion of the course m which improvement ought 
to advance, 1 feel bound to offer a few words at caution agninst 
the introductlon-of fiue pipea for the gas flames rashly, in such 
ways as to bring danger of their settmg fire to the house. People 
have a strong tendency to uire that such things as these should 
be co from view. this case, however, special cme 
should be taken against rashly placing them among the woodwork 
between the ceiling of the apartment and the floor of the room 
above or otherwise placmg them in unsafe proximity to com- 
bustible materials. many cases it would be bette: to place 
the flue exposed to view underneath the ceiling, and by intro- 
ducing some accompenying ornamentation, to let the flue be 
regarded as a beneficent object not unpleesmg to the eye. 

e atmosphere of our large towns, wheie people live by 
bundieds of thousands all the year round, is not yet guarded 
sgumst needless pollution by smoke, jenlously, as it ought to be. 
Many of the wealthier inhabitants take refuge in living in the 
country, or in the suburbs of the town, as far away as they 
can from the most densely built and most smoky districts; but 
the great masses of the people, including many of all ranks, 
must live near their work, and for them at least greater exei- 
tions are due than have yet been made towards maintaming 
and improving the salubnty and the amenities of our town. 
As to the abatement or prevention of smoke fom the fumacıs 
of steam-engines, the mam requisites have long been very well 
known; but sufficient energy and determination have not jet 
been manifested towards securing their due application in piac- 
tice. In too many cases futile plans have tried, and on 
being soon a oned have leit & strong impression against 
the trymg of more ents; and this may account in part 
for the introduction of 1e2l improvements having been so slow 
Smoke occurs when fresh coal is thrown suddenly, in too large 
stores ai onea upon a hot fire. By extreme care a fireman may 

w coal into bis furnace so gradually as to make very htue 
smoke; but mechanical arrangements for introducmg constantly 
and uniformly the new supply of fresh coal have been devised, 
and several of these have been such as to reduce the smoke 
emitted to a'most nothing. Ihave seun in the neighbourhood 
of Glasgow, at a large manufacturing establishment at Thornhe- 
bank, one method which is apphed to about thirty o dinary 40- 
horse-power boilers, m which upwards of 100 tons of coal aro 
daily burned, and from the chimneys of which not more smoke 
is emitted than from many a kitchen fire, This method isunder 
the patent of Messrs. Vicars, of Liverpool, and it seems to work 
very well It has been about two years in work there. It wis 
intrcduced at a time when coal was exceedingly high in pric , a» 
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much to effect economy in fuel as to prevent smoke; and although | method of submersion, a letter from M. G. Baxille to M. Dumas, 
the first'cost was somewhere about 130/. per boiler, the The letter contained a note, published in the Messager & Midi. 
considers himself to be already mare than recouped for his outlay, | —M. P. Mouillefert addressed also a letter containing observa- 
as a saving of fully 12 per cent. in the fuel consumed was effected. | tions on the employment of the chief insecticides from i- 
At the same works I hare also seen in operation the method of | ments tried in the st eee on, thie vines the 
Mema Haworth and Horsfall, of Todmorden, which has, I am | neighbourhood.—M. P. Ro 


in certain circumstances, some advantages over the other. | exercised by the on insecticide —Other communica.-- 
In as in the other, the coal is fed in uniformly by mechanical Bena telatity oo a acre cheat 
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THE EDUCATION OF WOMEN 


ONE of the subjects discussed at the recent meeting 
of the British Association at Belfast were of 
gieater practical importance than the one introduced to 
the notice of the Economic Section by Mrs. Grey in her 
paper on the Science of Education, and supplemented 
by the address afterwards delivered by her at a meeting 
held under the auspices of the National Union for Im- 
pioving the Education of Women of all Classes. So much 
nonsense is talked and written on the theme of the 
higher edwcation of women, the utterances even of 
some of those who arelooked on as authorities on the 
question are too often so doctrinaire and unpractical on 
one side or the other, that it is a relief to read the well- 
considered and thoughtful reflections of one who has 
bestowed much labour and serious thought upon it, and 
who has given evidence that she is wedded to no pre- 
conceived views. The crowded attendance at the Section 
when Mrs. Grey's paper and the two which followed it— 
also by ladies—were read, and the lengthened and ani. 
mated discussion to which they gave rise, sufficiently 
evince the wide interest felt in the subject by those who 
attended the meetings of the Association. 

The branch which specially concerns us is the extent 
to which instruction in some or all of the various branches 
of science should enter into the liberal education of 
women ; and this again is but a phase of the more general 
question asto the mode in which, if at all, the education 
of girls should differ from that of boys, We may set aside 
on the present occasion as a subject of too great import- 
ance to be discussed in a general article like this, the 
much-vexed question of the Medical Education of Women. 
With regard to the difference which has been established 
by general custom or prejudice between the ordinary curri- 
culum of'the studies of boys and girls, Miss Davies has 
pointed out with great force, in one of her Essays on the 
Higher Education of Women, what appear at first 
sight some glaring inconsistencies and absurdities. To 
boys who are destined for a mercantile hfe or a public 
career, an intimate acquaintance with French and German 
is now almost indispensable; Latin and Greek are there- 
fore almost universally taught in boys’ schools, while the 
modern languages are considered an essential part of the 
course of study of a girl, to whom they will be of much 
less service. A fair knowledge of the elements of physics 
and chemistry would be of immense advantage to a 
woman in the management of a household ; but these 
are subjects considered by many to be decidedly unfemi- 
nine, Music is the most inexhaustible and harmless re- 
creation for the mind overtasked with the burden of daily 
cares ; but music hardly comes within the scope of a boy's 
education, at least in this country; while it is almost 
compulsory on girls, whether they have the talent for it or 
not, and who have at all events abundant other occupa- 
tion, such as needle-work, for their leisure moments, The 
earliest years of a child's life are alfnost entirely regulated, 
for good or for evil, by the mother and her female de- 
pendents; but any knowledge of human physiology or 
hygiene has been til recently almost forbidden to the 
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girl on the score of delicacy. May we not sum up by 
saying that few men have the ‘leisure, after they arrive at 


-| manhood, for pursuing the studies of their youth; while 


an enormous number of women of the upper and middle 
classes would be most thankful for a rational substitute for 
the purposeless vacuity in which they are at present forced 
to spend a large portion of their time? And yet in the 
face of this it is still the orthodox creed that the educa- 
tion which any English gentleman gets or can get at a 
public school or University is too broad or too deep for 
the mass of women of the same class, 

An almost ludicrous instance of the difficulty which is 
experienced practically in the attempt to frame a curricu- 
lum of studies which shall be Specially adapted for girls, 
was brought out in the recent debate in the Convocation 
of the University of London on the desirableness of ad- 
mitting women to degrees. When the existing General 
Examination for women was instituted, a Committee of 
the Senate was appointed to draw up a scheme which 
should meet all the requirements of the case, After long 
deliberation, the extent to which it was found possible tc 


“deviate from the ordinatry Matriculation examination was 


this : Greek was made optional ; and,girls were allowed to 
take Botany if they wished instead of Chemistry, and 
Italian if they preferred it instead of German ; they were 
also exempted from all the books of Euclid except the 
first, if they took Geography instead | The first of these 
indulgences is now extended to boys; and the other dif- 
ferences are so trivial that we are glad to see that another 
Committee of the Senate has already recommended thut 
the examination be altogether assimilated to that for 
Matriculation. When this is done, it may possibly occur 
to the Senate that there will be no object in keeping up a 
distinction of name between the two; and how will it 
then be possible to refuse to women examinations which 
shall be equivalent to those that admit men to degrees, at 
least in the Faculties of Arts, Science, and Laws? We 
do not propose here to discuss the expediency of 
nominally permitting women to take degrees in our 
universities; but there is one aspect of the question 
which bas hardly been sufficiently considered by those 
who oppose the innovation. A university degree is the 
acknowledged hall-mark of a certain standard of cduca- 
tion for men who make teaching their profession. <A 
very large number of women are equally dependent on 
teaching as a means of livelihood ; notwithstanding the 
many additional facilities given them of late years for 
acquiring knowledge, they have at present no equivalent 
test of their qualifications ; and as long as this is the 
case the really competent governess or schoolmistress 
will always be subject to unequal competition from her 
incompetent sisters, and the msing generation of both 
boys and girls will be the sufférers. ° 

The vision that fnghtens many from looking with 
candid and impartial mind at the problem of the higher 
education of women is the fear that the educated woman 
will be lifted out of what we are pleased to term her sphere, 
and rendered unfit for what man considers to be her 
duties. But the admirers of the uneducated woman may 
take comfort in the assurance given them by Prof. 
Fawcett at the Brighton meeting of the British Asso- 
ciation, that whatever facilities are offered for im- 
proving their minds, there will still be left for many 
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years an ample supply of those who prefer to remajn 
ignorant and uncultured to satisfy all demands. In 
the noble address delivered by Prof. Huxley at Belfast, 


-he insisted, with all the force of his calm eloquence, on 


the folly of making a bugbear of logical consequences ; 
and in no science is there more need for this exhortation 
than in that of education. Mrs, Grey well put it that no 
education is worthy of the name that does not at least 
aim at a right training of the three departments of the 
mind—the reasoning faculties to determine the right from 


“the wrong, the emotional to follow the right when found, 


and the imaginative to conceive the perfect ideal of all 
goodness In determining a course of education, whether 
for boys or girls, when wg have once satisfied ourselves 
that our principles are sound, let us unhesitatingly follow 
them cut,letting th& possible consequences take care of 


. themselves ; and we may feel sure tht the conclusions to 


which we shall be led will stand the test of experience. 


The point which we think should be most prominently 
brought forward by the advocates of a reform in female 


- education is nót so much the desirableness of turning its 


future current in any one direction, as the necessity for 
removing all trammels and barriers raised by man’s igno- 
ránce'ór prejudice. ©n this ground we sympathise most 
heartily in all the efforts now being made to widen the 


basis of the education of women, whether in the way of. 
special colleges, university examinations, or courses of: 


lectures involving severe study. Let us first of all—divest- 
ing ourselves of all preconceived theories on the subject, 


whether social, metaphysical, or physiological—glve free 


scope to the faculties of woman before we begin to dog- 
matise on the extent to which these faculties will bear 
cultivation. Natural Selection will point out the occu- 
pations in which the female mind will excel; and the 
Survival of-the Fittest will determine the professions in 
which woman can successfully compete with man, And 
every one who believes that faculties were originally 
endowed or gradually evolved for the purpose of being 
used, and powers for the sake of being exercised, must 
rejoice.at,every fresh extension of the field in which they 


t may be employed. 
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DE BOISBAUDRAN ON SPECFRES : 
© LUMINEUX 
Spectres Prirmatiques et en Longueurs T Ondes destinés 
aux Recherches de Chimie Mintrale, Par M. Lecoq 
de Boisbaudran, avec Atlas des Spectres. (Paris: 





: . Gauthier-Villars, 1874). 
: Te spectrum maps of Kirchhoff, Huggins, Angstróm, 


and Thalen are ‘so complete that little has been 
left for later observers except the filling up of some de- 
tails. Angstrom’s discovery that the bright lines which 
form the spectrum of the electric spark are partly due to 
the air ‘or other gaseous medium traversed by the spark, 
partly to the vapour of the metallic poles, formed an 
epoch in the history of spectrum analysis ; and the publi- 
cation of the fine map of the solar spectrum by Kirchhoff 
(founded on the great original work of Fraunhofer), in 
which the positions of a large number of the metallic lines 
are carefully laid down, gave a great impulse to the pur- 
suit of this branch of physical science. For the discovery 
of the new metals, cesium, rubidium, thallium, and 





indium, we are indebted to spectroscopic analysis, Ina 
paper communicated to the Royal Society in 1863, Mr 
Huggins gave a valuable map of the bright lines of the 
metals, as seen thrgigh a system of prisms adjusted for 
a minimum deviation of the' line D of Fraunhofer. 
This was followed by the works of Thalen and Mascart, 
in which the positions of the metal lines are given in- 
wave-lengths, The results obtained by Thalen are incor-" 
porated in the great work of Angstróm on the solar 


spectrum, 

To observe the.metal lines, the method usually em- 
ployed is to pass the spark from a Ruhmkorff's machine, 
having a condenser connected with the fine wire, between 
poles of different metals The air lines which come into 
view at the same time are easily distinguished by well- ' 
known characters from the metal lines, and were used by 
Mr. Huggins to fix the positions of the latter. In some 
cases the metal lines were obtained by drawing sparks 
from solutions of the chlorides. 

In the work of M. Lecoq de Boisbaudran, two methods 
are chiefly followed for obtaining the spectra of the 
elements and of certain compotnd bodies. The first is 
the ordinary method of heating the body inthe flame of 
a Bunsen burner ; the second is to pass short Electrical 
sparks from a Ruhmkorff’s coil, without condenser, bg- 
tween a solution of the chloride of the metal and a fine 
platinum wire suspended above the solution. Inthe latter 
case the following is the method of experimenting usually 
employed by him :—The metallic solution is contained in 
a short glass tube, into the lower end of which a platinum . 
wire is hermetically sealed. Another wire of platinum, 
or, still better, of iridium, attached to an insulating sup: 
port, is adjusted at a distance of two or three milli. 
metres from the surface of the liquid. An essential con- 
dition to the success of the experiment is to make the 
free wire positive, and the liquid negative. If this 
condition is reversed, the spectrum of the solution seldom 
appears, but is replaced by the ordinary air spectrum. In 
some cases, as with the alkaline salts, a fine spectrum is 
obtained by passing sparks between a fused bead of the 
salt and a platinum wire heated to redness in a Bunsen 
or spirit flame. According to M. Lecoq de Boisbaudran, 
the spectrum produced in this way is not only more 
brilliant, but is richer in metallic lines than that of the 
solution, The method of taking sparks in air between 
metallic poles has been employed in the work before - 
us only in the cases of aluminium and lead. The spectro- 
scope employed was formed of a single prism of heavy 
glass, with a collimator, and telescope moveable on a 
graduated arc, An illuminated scale, projected from the 
anterior surface of the prism, was seen above the spec-’ 
trum, and its indications were reduced to wave-lengths by 
comparison with the wave-lengths of certain solar and 
metallic lines, as determined by Fraunhofer, Mascart, 
Angstróm, and Thalen. 

In a series of twenty-eight finely-executed engravings? 
M. Lecoq de Boisbaudran has given delineàtions of tbe 
spectra of a large number of bodies réferred to the arbi- 
trary scale of his spectroscope, and also in.wave-lengths. 
Except in a few cases, he has not attempted to represent 
the feebly illuminated ground orecontinuous spectrum 
which in many instances extends over nearly the whole 
field of view. But the characters of the bright lines and 
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bands are carefully represented, and a full description of 
them is given in the body of the work. The whole is 
designed to facilitate the application of spectrum analysis 
to mineral chemistry; and although some of the details 
may hereafter require correction, tBe work is well exe- 
cuted, and cannot fail to be of great value to the scientific 
and practical chemist. The frequent reproduction of 
the comparatively simple spectra of the metals obtained 
at the low temperature of the gas flame in elemen- 
tary works of chemistry, unaccompanied by sufficient 
explanation, has tended to give rise~to partial and even 
incorrect conceptions of the grandeur and extent of this 
subject. How many persons believe that the spectrum of 
sodium consists solely of a pair of fine lines correspond- 
ing to the double line D of the solar spectrum? How 
few know [hat at the high femperature of the electrical 
spark it exhibits three other pairs of well-defined lines, 
one in the orange, another in the yellow, and another in 
the green, together with a nebulous band on the confines 
of the blue? (Huggins). All these lines may easily be 
seen by passiag the electrical spark in a non-luminous 
flame between a fused bead of sulphate or chloride of 
sodium and a platinum wire, together with a few other 
feeble lines, especially in the violet (Lecoq de Bois- 
baudran) The vivid line in the red, with its faint com- 
panion in the orange, which forms the ordinary spectrum 
of the compounds of lithium in the gas flame, gives place to 
a very different spectrum, when sparks are drawn from a 
solution of the lithium salts. The red ray still continues 
vivid, but it is surpassed in intensity by the orange, 
which is now the most characteristic af the lithium rays, 
while two new rays or lines come into view (A 49770, 
4504) With a solution either of the ferrous or ferrc 
chloride, the electrical spark gives the numerous lines 
with great sharpness and accuracy of detail, which con- 
atitute the spectrum of metallic iron. 

M. Lecoq de Boisbaudran gives a delineation of what 
he considers to be the spectrum of oxide of barium, as it 
appears after a prolonged heating of the chloride in the 
gas flame, and also of the spectra proper of the chloride, 
bromide, and iodide of barium, as obtained by heating 
those salts in the gas flame charged with hydrochloric 
acid, bromine, and iodine vapours respectively. These 
spectra are all different Thus, in the case of the chlo- 
ride, only slight traces of the lines and bands due to the 
oxide are seen, while six new lines appear which are very 
intense (A. Mitscherlich). On the interesting subject of 
the bright lines which compose the spectrum of the earth 
erbia and 1ts phosphate, the following observations are 
made in the work before us.—" According to Bunsen 
and Bahr, the addition of a little phosphoric acid to 
solid erbia gives to that earth a greater emissive power 
and renders the lines sharper, without modifying their 
number or position. On repeating this experiment, I find 
that erbia alone and erbia to which phosphoric acid has 
been added give very different spectra) On comparing 
the spectra, the red is more developed in the light of 
the phosphate, whilst the green and the violet-blue are 
more vivid in that df the oxide.” 

The limits of this notice do not permit the discussion 
of questions of great interest in spectrum analysis, many of 
which promise soon to be fully resolved, The observation 
of Roscoe and Upton, that the broad bands characteristic 


of certain metallic compounds at the low temperature of 
the gas flame disappear at the higher temperature of 
the electrical discharge, and the view they have set 
forth, that in the former case the spectrum is that of 
the compound, in the latter case that of the metal, have 
received confirmation from later researches. Lockyer, in 
his valuable contributions to spectrum analysis, has shown 
that what he designates the shortest lines disappear first 
on reducing tbe pressure, and that the difference between 
the spectrum of the chlonde and the spectrum of the 
metal is that under the same spark condition all the 
short lines are obliterated in the former case. The same 
investigator has observed that metallic elements of low 
specific gravity, such as sodium, calcium, magnesium, and 
aluminium widen their lines by"ncrease of vapour density, 
while metallic elements of high specific gravity, such as 
iron, cobalt, and nickel, increase under the same condition 
the number of their lines, : 
THOMAS ANDREWS 








OUR BOOK SHELF 


Comets and the New Comet of 1874. By the Author of 
“Astronomy Simplified for General Reading.” (Lon- 
don: William Tegg and Co., 1874) 


THIS book purposes to be “a complete popular account 
of all that 1s known of these wonderful bodies which 
are pd s a papiy to science *". but the work con- 
sists of only 56 pages, and it is needless to say tbat even 
& popular account of these bodies to be complete must 
extend over a much larger space. We think that a work 
on any subject in science, to be popular, that is written to 
be read by the public at large and not by persons who 
are conversant with the subject only, should not refer to 
explanations or theones that are not generally known, 
without a very intelligible explanation ; theories of the 
action of observed phenomena should not be given with- 
out a very strong probability of their trutb, or without 
a caution against their acceptance ; and in dealing with a 
subject like the present one, when our knowledge 19 
limited, and when there are so many different modes of 
explaining appearances, it behoves an author to use more 
than ordinary caution against the mention of anything 
that is not strictly in accordance with ascertained 
physicallaws. On both these points the present book :s 
at fault. As an instance, the author mentions M. Faye's 
theory of the repulsive power of the sun in virtue of nts 
heat, and then urges objections to the theory without a 
word of explanation ofıt. Now toa person not conversant 
with the experiments on the repulsion of gases and solids 
by heat rays, the theory would seem absurd and contrary 
to experience ; and so the author carries the day with the 
theory that the effect of solar heat upon the cometary 
matter is electrical in its action. Again, he says: “ For 
example, the matter of comets is not possessed of con- 
centric attraction even with reference to itself, neither is 
it possessed of chemical affinity for itself. This 1s fully 
established by the eccentric forms of comets and through 
conspicuous variations of shape and size.” This 18 quite 
new tous. Again, after mentioning thet Lexell’s comet 
was entangled for about a month among the satellites of 
Jupiter, he says: “Is there another instance—a single 
analogy on record outside of cometary phenomena—of a 
body of dead matter under great velocity being actually 
barred and stopped in its path for four months, and then 
suddenly starting off again after being divested of its 
force for so long a period? What can the composition 
and resolution of forces do for us here? for here is the 
most wonderful problem ever submutted to their laws, 
What must be the amazing force of a body which, like an 


bU 


. appears thro 


-tation, and Laplace used it for corrrecting the 
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unspent cannon-ball impeded by a bank of keeps 
spinning and grinding gna bed for four months, and 


then suddenly goes off with unabated velocity as if it 
were merely xicochetting from its point of interruption?” 
Did the writer never hear that the motion of this 
comet was in strict accordance with the laws of gravi- 
e of 
Jupiter’s mass? In these cases, and in mer others, the 
author has gone sadly astray. The accounts óf the ap 7 
ance of the different comets are good and clear and are 
well worth reading, but one or two drawings of comets 
would have improved matters considerably. There isa 
plate at the beginni of the book, of the earth in a 
comet’s tail, which draws somewhat on the ination, 
A want of soundness with reference to mechanical laws 
out the book, for we read of the two 
pu of Biela’s Comet having less mass to be acted upon 
y solar attraction than they had before separation, so 
that the original orbit must have altered ; and we 
hear of & comet altering capriciously its centre of gravity 
with reference to solar attraction. The words orbitsal 
and phosphorous occur frequently, we hope for the last 
time. The book is spollt by the endeavour to explain 
the appearances of comets without regard to the most 
fundamental physicallaws which have so far been found 
to be rigo y exact. f G. M. S. 








LETTERS TO THE EDITOR : 


[Tks Editor does not hold kimself responsible for opinions expressed 
by kis correspondents, No notice is taken of anonymous 
comsmessications .] 


Pollen-grains in the Air 


have 
prominences or furrows visible i about 250, A 
very short immersion in gl e cause 
the intine h the spots of the extine, and would give 
to the grains of birch and hazel the spherically triangular appear- 
ance described by Mr. Airy, and represented in some of the plates 
by an old German writer. ALFRED W. BENNETT 
Penmaenmawr, Sept. 9 





Fossils in Trap 
Wam ing the exposure of trap and associated 
at Bon Ami, New Brunswick, I 


it to bea coral, Mrvesites gothlandica. 
greatest diameter is Ij in, its smallest 
diameter I Ay in, its greatest thickness is} in. Notwithstanding 

‘oh the shore, many of the cells 
the side attached to the is without 
' of a similar coral in 


limestone : Wenlock Iimettone age. 
- The strata have been coral reefs: they are filled with corals, 


Favesites and Cyathophywla. 1 collected magnificent 
of the former, also Crixcid joint, Orthis sp.? Strophomena dt- 
presa, Atrypa reticularis, Piguchouells p, Atkyris nitida, 
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Ihave no doubt that the notice of the occurrence of the fossils 
in trap will be new to many of yourreaders, In all my investi- 
gations 1 have not met is laroounens Thé first 
example that the trap was, at loast, in a astie state when 
the fossil dropped intodt. Tho second proves that it was ina 

id state. s 

hit ered es Us, as that trap is a 
true Zeva, although the Wernerizn might y infer that the 
trap was a sedimentary rock. The section of the coral in the 
trap is as perfect as sections of Litkastrontion in the Lower 
Carboniferous limestone of East River Picton in our museum 
collection. 

By what process were these fossils preserve from destruction 
in the molten trap? D. HoNEYMAN 

Halifax, Nova Scotia, Aug. 27 

[Our correspondent does not define in what sense he uses the 
vague word ''trap." Fossils, both animal and vegetable, are 
of common occurrence in some kinds of "trap," eg. in the 
different forms of tuff. We espe. that the spgemens he 
iefers to were of true basalt, or some other form of crystalline, 
and once molten ıyneous rock. If so the fact is thteresting, 
Hine possibly sone chore fedes ay be ae to adduce 

cases —ED.] : 


Curlous Rainbow 


THREE or four days ago I observed a phenomenon which may, 
possibly be interesting to some of readers I was 

Dare hill de, about 200 ft. above sea, and saw a rainbow of 
the description, very vivid and extending to the horizon 
at both ends of the arch ; outside this was a secondary bow, also 
very distinct, and inside the rimary bow was a series of coloured 
bands, to all appearance i with the series in the primary bow 
from the green to the violet, so placed that the green of this third 
bow was next to the violet of the bow, and the violet of 
the third bow the innermost of There was no appesrance 
of any superposition of colours, and the third bow was nearly as 
bright as-the primary, and the interval between them was hardly 
preciable. The whole series was concentric. I have not 
Perred any notice, in works on the subject, of a phenomenon 
similar to this, or any hint that it might be acco 
to the geometrical or physical theories of the rainbow, 
therefore; think. Hie’ eppetrpdee iay posi f Po of tar occur- 

P. 


rence. 2 SWETTENHAM 
Glen Caladh, Kyles of Bute, Sept. 5 i 





Polarisation of the Aurora 


IN answer to Mr. Procter’s first question (vol. x. p. 355), I would 
refer him to NATURE, vol. viL, p. 201, a e i cae 
count of observations of the polarisation of the xodiacal light, and 
of the aurora, by Mr. Ranyard, who ‘appears to have used a 
double image and Savart, during the great aurora of-Feb. 4, 
1872, and to detected no polansation. He refers also to 
some observations made upon the small aurora of Nov. 11, 1871, 
in which he could detect no polarisation. The only other 
account of observations that I have met with are contained in: 
the aport of Prof. Stephen Alexander on his tion to 
or, given in Appendix 21 of the United States Coast 
Survey Report for 1860, p. 30. He found strong polarisation 
with a Savart's polarcope, and, what is most remarkable, 
that the dark parts of the aurora gave the strongest 
i This was at the beginning of July. He was in 
itude about 60°, and the observations appear to have been 
made near midnight Bat he does not state whether there was 
t or traces of air polarisation at the time, nor does he give 
the of polarisation. 
Cheltenham 
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FRANCIS EDMUND ANSTIE, M.D., FRCP: 


OY Saturday, rath inst., im his fort} first year, after an 

illness of only fouy days’ duration, died Dr. F. E. 
Anstie, from the consequences of a dissection-wound im 
flicted while he was, investigating the causes of a serious 
and somewhat mysterious diseasd which had for some 
rime daas in a large school at Wandsworth, and had 
rapi y warped t several of the pupils, Thus he must 
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be enrolled in the list of those who have fallen in the 
cause of scientific investigation. 

Dr. Anstie was a student of King’s Coll and took 
his doctor's degree at the University of London in 1858, 
since which time he has devoted much of his leisure 
to the investigation of therapeutical and pathological 
problems. His work on “Stim and Narcotics,” 
published in 1 first brought him into notice as an 
upholder of the value of alcohol as a nutritive agent, in 
contradistinction to the opinion of M. Lallemand, that its 
action is simply stimulant. In conjunction with Dr. 
Burdon-Sanderson he was one of the in this country 
to direct attention to the Sphygmograph of his fnend 
Prof. M , of Paris. Sanitary reform was another sub- 
ject to which Dr. Anstie paid much attention, and with 
great success. His article on “ Neuralgia” in Reynolds’ 
* System of Medicine,” and his important work on the 
same subject; made him well known as a physician, as 
did his papers in the Practstioner, of which he was the 
editor. 

Dr. Atstie was physician to Westminster Hospital, 
wheie he was also lecturer on Medicine The new 
physiological laboratory of that institution, which is to be 
opened next month, owes much to his energy ; and no 
one, more than himself, looked forward to the oppor- 
tunities it wil afford for original investigation. Dr. 
Anstie’s loss will be felt by a large circle of friends, whom 
he had an unusual power in making and retaining, on 
account of the genuineness and force of his character. 








HIEROGLYPHIC TABLETS AND SCULPTURE 
IN LASTER ISLAND 


EARLY last spring mention was made in NATURE 
(vol ix. p. 351) of some photographs of inscribed 
tablets from Easter 1sland, which the Academy of Sciences 
at San Francisco had shortly before received from Mr. 
Croft, of Papeeti, Tahiti. 

Up to that time only three tablets weie known for 
certain to have been discovered in the island. From in- 
formation, however, which has 1ecently been received, it 
eee that there ae now no less than five tablets at the 

man Catholic Mission in Tahiti; and one, obtained 
last year by the mate of a vessel wrecked on the island, 
is said to have been taken to San Francisco. Two others 
are in the National Museum at Santiago de Chili ;* and 
casts from these, made under Mr. E. Reed's directions, 
were sent to England and Germany in 1873. This, how- 
ever, is not all. Natives who are in the employ of planters 
at Papeeti inform Mr. Croft that incised tablets were for- 
merly very numerous in Easter Island, but many were 
destroyed ın intestine wars. Some are said to have con- 
tained descriptions of land and boundaries ; others, direc- 
tions for planting and fishing ; many were connected with 
religion and mythology ; and, more important than all, a 
few “contai the ancient history of the island, and its 
kings or ruling chiefs :” these, it was feared, might all have 
been destroyed, not by the natives themselves, but by 
direction of Roman Catholic priests, who, as in America 
at the time of the Spanish conquest, persuaded their first 
converts to burn and destroy a large number of records 
without discrimination. It is known, however, that a few 
remain in possession of the islanders, who are said to 
attach the greatest possible value to them. 

Should no others prove to be histon it is almost 
certain that one,ut least, of those at Santiago, of which 
we have the plaster casts, answers this description. The 
tablet alluded to is fully described in the Yournal of the 
Anthropological Institute,t whee plates will be found of 
the hieroglyphics. 

Some of the ofder natives of Easter Island are said still 
to possess the art of engraving tablets, and to be able 

* Two more i i 
adem ea phe ue ee Russa 
t Journ, Anthro Inst, jan, 1874. 'Trubner and Co. 


to interpret them. But whether this refers to the ancient 
signs, or only to those which Señor G. de la Rosa found 
were used by the chiefs a hundred years ago, is at present 
doubtful. r. Philippi, of the University of Santiago, 
on the authority of bie Einaud, one of the French 
missionaries, says that the natives do not attach any 
meaning to the signs. Probably expert wood-carvers 
like the Easter Islanders would from time to time have 
replaced decayed tablets and multiplied others, They 
may also, very possibly, know from the general appear- 
ance of the eroglyphics what they refer to, and yet not 
understand individual signs. 

Before showing that it may prove an easy task for any- 
one acquainted with the Pacific to interpret the si pro- 
vided he has some knowledge of the traditions of the Easter 
Islanders, it will be necessary to mention the legend of 
their ongin as ascertained by Commodore Powell and 
Sefior Gana from the missionaries on the spot (in 1868 
and 1870). It is briefly this: that their ancestors arrived 
in two boats man ago, each boat being under the 
command of a chief; and there is a distinct tradition that 
they had been expelled from Oparo, or Rapa-iti, an island 
1,600 miles to the west. 

Now there is a drift-current ‘from that direction, that 
carries wood and other waifs to the shores of ter 
Island ; so that it is physically possible for a canoe or 
other vessel to have arnved by its aid. It is worth men- 
tioning that the current turns round Easter Island, and 
then goes northwards. 

Oparo, also, bears silent witness to the truth of the 
story. Tho h little more than seven miles in length, 
several of its hills are capped with stone forts; and there 
are platforms and stone houses as in Easter Island, as 
well as a fortress or temple in five stages (like the ruin of 
Pollanarrua, in Ceylon) It need scarcely be added that 
there are traditions of fierce wars and feuds in the island.* 
Unfortunately, little more than this 1s known about its 
antiquities and legends. i 

Passing by, with the bare mention, several symbolic prac- 
tices of the Easter Islanders—for example, the enormous 
trouble that was taken by them to crown the great statues 
with huge tiaras of red tufa ; the erection of effigies of 
their chiefs on platforms of squared stone, the masonry 
of which, Cook said, was “equal to any in England ; 
the form of the huts, like inverted boats; their 
moon-shaped shields, used only in dances (some with faces 
carved on the cusps, like the eagles’ heads on the Phry- 
gian ); the bigongd staffs or batons, which were 

eld in the hands of the chiefs; and tattoo marks like 
those in Burmah and India,—all of which may possibly, 
by and by, aid us in discovering the land from which 
the mysterious chiefsof Easter Island originally came,— 
pang by these, we will confine our attention to the 
symbols which appesi more immediately to relate to the 
arrival of vessels from puo: and seem to establish the 
thadition on an historical basis. 

"Few who have visited the Cnidus Shed at the Biitish 
Museum can have failed to notice the emblematic carving 
on the back of one of the statues from Easter Island, at 
present deposited there. It was found under cover in the 
range of stone houses called “ Taura Renga,” in the centre 
of a chamber lined with wall slabs, and partly excavated 
from the cliff The bas-reliefs faced the entrance, a small 
square door, with stone po:ts and lintel, in a rubble wall 
about 5 ft. in thickness, On the back of the head of the 
statue there is a bird, over which is a solar crown ; and 
on either side a rapa, or steering paddle, with a human 
face on the spade-hke blade. A third but very much 
smaller rapa is carved on the back of the right ear of the 
statue, whilst four ovals are incised on the left, The lobes 
of both ears are greatly lengthened. 


* Captain Vino Hall, who spent a few hours there a year or two ago, gives 
the abore 


+ There are wooden 1apas in Easter Island, which are used only in the 
nativo dances. 


- may be 


. 8t the British Museum, the head is eer 
1 which appears to intimate that it was shaven. It 


-.figure follows without a staff. 


'. fowl—the only land bi 
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Lower down on the back of the statue there are two 


- .herroniás— symbolic animals, with albatross-like 


beaks, 
which are turned, not ungracefully, towardsthe bird. Im- 


. mediately above the waist-belt of the statue—its only 
-. dress—there is a circle, 


The explanation of these hieroglyphics is at once sug- 
gested by the story of the arrival of the chiefs. The two 
Tapas, or steering paddles, were dedicated to the gods, 
and bolise the vessels of the two chiefs. They were 

, doubtless carved on the statue to commemorate their safe 
arrival The two herronias may represent the chiefs 

, themselves. The circle is the accepted emblem of life. 
"The same symbolism, though of & more realistic kind, 
i in the curious wooden images which 
are peculiar to Easter Island. They are mostly anatomi- 
cal; that is, figures in which the ribs, vertebra, and other 
. bones are distinctly shown, as they would appear in a 
on sufteri 


and highly symbolic carvings on the scalp; eg., her- 
ronias, double-headed birds, and a solr deity with rays 
round the head, The legs of these little i i 
formly short, and the ear-lobes enlarged. ere is also 
very y, if not always, a circle on the lower part of the 
back. It can hardly be doubted, in view of the bolism 
which pérvades almost everything in Easter Island, that 
these squelettes are connected with the story of the 

from Oparo, and represent the half-starved condition in 
which it may well be conceived that the crews arrived. 

In one of these i in the Ethnographical Room 
smooth, 
: perhaps 
represents a priest ; for we are informed that Roggewein, 
the discoverer of Easter Island in 1720, noticed a native 
with his head shaved, who had large “white balls” in 
his ears, and appeared very devout : the Dutch judged 
him to be a priest. 

Returning to the tablets, of which casts are in the 
museum of the Anthropological Institute, it will be suf- 
ficient to mention that they are engraved with hiero- 
glyphics on both sides, every part being covered with 
minute signs, apparently intended as actual resen- 
tations of various forms of animnl and vegetable life ; 
as well as scenes and incidents'such as were likely 
to have been met with among the islands in the 
Pacific. On the bottom line of what is considered to 
be the front face of the smaller tablet there is a pro- 
cession of bird-Headed men, who are approaching or 


. standing before ‘a pillar, of stone,* with two discs, or 
` circles, on each side. Immediately before the first figure, 


which it is presumed is a chief, from his holding a staff 
` in his hand, are two curved lines, the hieroglyphic for a 
boat or canoe. Behind the chief another bird-headed man 
is represented: as kneeling down, and holding up his 
hands; he is probably a priest} A third bird-headed 
en, after two small 
curves high up in the line of EIE ee ee 
a sign for the moon,—there is a character with a bird’s 
"head and beak, of a different’ shape from those 
of the bird-headed men. It has a crest on its head, 
and short wings, and js probably intended for a domestic 
in Easter Island. It appears 
"to be a victim about to be sacrificed. -Two more bird- 
headed men, without staffs, follow in a certain stately order. 


Then there is a second sign or hieroglyphic for a boat, 
{lowed by another chief; and then a third sign for a 
bast, with a waved or line before it, which is per- 
‘haps intended .to sign the vessel which follows it 


* * Compare the legend of the “Emigration of Tun,” Pol. Myth p. sr4- 
the chiefs who landed there was one called Porta. . the 
second dox) thay eat upraw as an offanng f the goda .. . and. bult a 
second set wp pillars for the spirits.” , R 

t+ See Pol. Myth. p. 736, where a priest is mentioned as accompanying a 
boat expedition. z 


pers from extreme emaciation, They were |. 
:,styled by La Pérousse “ squelettes.” Nearly all of them 
' have'strongly marked Semitic features, a tuft on the chin, 


es are uni- 








was lost or driven away in some other direction by à 
storm. This last boat is followed by a bird-headed man 
without a staff. 4 
The signs for the chiefs! vessels, it will be seen, 
agree in number with the large rapas, or steering 
dles, upon the back of the stone statue ; and the bird- 


-headed chiefs answereto the two herronias. The diminu- 


tive steering paddle, represented apart from the others 
on the ear of the statue, may symbolise the same casualty 
that appears to be signified by the waved line, viz, that - 
there was a third boat, which did not reach Easter Island, 
The small carving of a rapa would thus have been erected 
merely in memoriam. However this may be, taken’ ib 
conjunction with the tradition, there can little doubt 
that the hieroglyphics on the tablet and the i on 
the statue relate to a more important matter than the 


arrival of the chiefs. 

As regards the sens generally, a considerable number 
have been identified as conventional representations of 
birds and animals which are not found in Fancy sand i 
weapons, also, and other objects are introdyced (¢¢., an 
Eastern bow). which belong to ions far to the west. 
Some of the identifications that have been suggested 
may be doubtful; but amongst those that Pil peas 
meet with general acceptance, by no means the [east 
important are the hieroglyphics of three distinct 
of men: (1) Tall, bird-headed men, with short’ legs, 
as in the wooden images. (2) Men with latge orna- 
ments or projections on each side the h scarcely 
exaggerating the practice of enlarging the ear-lobes by in- 
serting in them discs, or plugs of wood and other 
materials, which prevails in certain islands in the Pacific, 
cia seg m the older races in India and hen 

Dog- men, or Negritos, with strangely 

heads, which, from plates in the “ Cruise of the eon 
appear to be characteristic of the natives of the Solomon 
Islands, as well as the more westerly islands of the Fiji 
group. They squat like the dog-faced men in the tablets, 
whilst the large-eared mcn sit E Pen aes The 
peculiar appearance of the head is explain the cus’ 
tom of dressing and plastering the hair. Several of 
these Negritos are di Sp ans about the middle of the 
tablet as celebrating a fish-féte ; the men dancing by them- 
selves on one side, and the women in couples on the 
other. Two ofthe men with enlarged ear-lobes stand by 
as tors. 

Enough has perhaps been said to suggest the great itn» 
portance of an early and systematic exploration, above 
and below ground, of Easter Island and Oparo, as,almost 
unworked mines, abounding in matter of the greatest 
ethnological and anthropological interest. ^ 

J. PARK HARRISON 








ON THE DISTRIBUTION OF THE HEAT 
DEVELOPED BY COLLISION * 


MAY of our colleagues who have become aware 

of a fact in thermodynamics which it has been in 
to observe, think it potsessed of so 
great an interest that I ought immediately to announce it 
to the Academy, It is as follows :— 

During the forging, which has been successful, of 
the ingot of ,platino-iridium for the standard metre, I at 
first remarked that it sometimes produced, under the 
action of the hammer, luminous streaks, having an 
oblique direction upon the latera! faces of the piece, when 
this, while cooling, was yet at the temperature of a dull . 
Ted. I showed some of these effects to M. Fireau, but 
they were then incomplete, and I havé’ only lately suc- 
ceeded in pening a good observation» of the, pheno- 
menon, and in defining its character with perfect 
certainty. $ nut : 
ae read “by M. Troci before the Paris Academy of Sciences 
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It is known that when a bar of metal is lengthened by 
means of a powerful hammer on an anvil of the same form 
as the head of the latter, each blow produces, above and 
below, a symmetrical contraction, the effect of which is to 
give to the bar the aspect of a series of projections sepa- 
tated by small level spaces, 

At the time of the collision, there spaces, which are 
formed before and behind the impress of the hammer, 
upon the upper and the lower face of the bar, are con- 
nected, at a certain moment, upon the lateral faces, by 
luminous lines passing from the one to the other, and 
presenting altogether de appearance of an X written in 
ines of fire. The phenomenon is only visible for a certain 
temperature of bar which is being wrought, but then each 
blow invariably produces its effect, and, in consequence of 
the confused minghng of the impmnts, we see the en- 
tanglement of these crossed lines which encroach upon 
each other. These brilliant bands appear at the same 
moment as the collision, but they do not disap with 
it, and their contmuance was sufficiently prolonged to 
enable us to count six luminous cross-bars visible at one 
time, althdugh developed by six successive blows of the 
hammer 


I have been able, moreover, to get this peisistence 
confirmed by several persons in the foundries of M. 
Farcot, who, with the greatest kindness, placed his 
services at the disposal of the Metric Commission for the 
execution of the work. 

Although the lines of the cross-bars appeared to us all 
1ectilnear, and although we could not compare them to 
anything better than two series of straight lines, parallel 
and intercrossed, we think it will be indispensable to 
determine their form more exactly by appropnate pro- 
cesscs, and to discuss it with the greatest care. 

It is well known that hammenng develops heat in the 
bodies hammered ; thermodynamics teaches us that these 
thermal effects ought to be regarded as the result of 
mechanical work or of demi-force vive exerted during 
the collision, but the precise place in which the calorific 
development 1s produced has not yet been noticed. 

For ourselves, we do not hesitate to affirm that the 
rone which becomes luminous is that along which the 
matter mainly flows, at the moment when the change 
of form takes place, according to a law which we were 
enabled to discover in our previous researches in mole- 
cular displacements. If this first indication should be 
confirmed, there would be thus obtained a more exact 
knowledge of the mode of distortion determined by the 
forging, and the phenomenon which we describe would 
evidently form a. new scientific connection between ther- 
modynamics and the question with which we ourselves 
are personally occupied under the title of “ Flowing of 
Solid Bodies.” 

The phenomenon ought to be the same for all metals, 
and we have already ventured to hazard some considera- 
tions of the particular causes of the brightness which it 

resented in the case of platinum, and which has not, so 
ar as we know, been yet observed in any other forging. 

The exceptional hardness of the platino-iridium, cooled 
toa dull red heat, requires, for an equal distortion, an 
amount of work at least equivalent to that of the forging of 
steel, and in consequence of the relative smallness of the 
calorific capacity of this alloy, this same work ought to be 
converted into calorific phenomena, more localised and 
more intense. Moreover, the materialis more homogeneous 
than iron, and is notable for a kind of remarkable trans- 
lucency which makes one believe that the eye can follow 
the shade of red to a certain depth. The effects, whatever 
they may be, are thus rendered more manifest, more espe- 
cially as they are not accompanied by any exudation of 
foreign matter nor by any oxidation of the surface. All 
these circumstances are eminently favourable to the ob- 
servation which chance permitted us to make, and which, 


renewed with other metals, although possibly in a more 
restricted manner than in the case of the alloy of MM. 
Deville and Debray. 

We confine ourselves for the present toa indi- 
cation of the principal fact, which appears to us to have a 
certain i ce, and which consists in this appearance 
of luminous bands which arise from collision, and the 
position of which enables us to fix the precise place where 
is developed the heat which represents under another 
form the work done by motion . this fact is, perhaps, of a 
nature to open some new path for the researches, so care- 
fullymade, of the physicists of our epoch on all that touches 
on molecular mechanics and on the calorific actions which 
are connected with them. 

The ingot of platinum has already been brought into 
the form of a bar with a square section of 4'50 m. in ength ; 
there will be a chance of continuing the same observa- 
tions in the new operations of forging to which it will be 
submitted; the chance of renewing them may perhaps 
not again be offered, ? 








SUBJECTS FOR’ PRIZES PROPOSED BY THE 
HAARLEM SOCIETY OF SCIENCES 


"TBE following subjects for prizes are proposed by the Haarlem 
Soclety of Sciences :— 
L Competition of 1875, the limit of which is fixed on 
Jan. 1, 1875. 


I. To give for ten sorts of glass of known chemical composition— 
(a) The coefficients of dilatation between Q' and (at the most) 100°, 


having Mo to the influence of the tempenng and the state of 
tenon ; (6) The coefficients of elasticity with exact indication of 


the tem 3 (c) The indices of refraction for at least ten 
points ibuted over the whole extent of the spectrum, aho 
with indication of the temperature. 


2. Does the coefficient of dilatation of steel mth the 
d of tempering, and can we establish empirical laws on the 
subject of the connection between these two elements? 

3. Can there be established by experiment a connection 
between the diffusion of liquids through porous partihons and 
other phenomena, such as capillarity, &c. ? 

4. Determine the coefficient of dilatation for at least three 


liquids of simple compomtion, according to the by which 
the abeclnte allatar.cn of mercie hes teen gabe 

5. Researches are sought on the ongin of sensitive organs, 
especially of the visual organ, among some of the infenor 
animals; this origin being considered, as far as posible, in 
relation to the conditions m which the animal is found, and the 
external influences to which it is subject. 

6. In terrestrial etism, what are the periods known with 
sufficient accuracy. and how far have these periods been proved 
to be connected with cosmical or tellanc phenomena ? 

7. New experiments and observations are wanted to clear up 
the following question :—How are albumenoid matters formed 
and rem in plants? 

8. Determine exactly the density, the coefficient of dilatation, 
the point of fusion, the point of ebulliuon, the specific heat, the 
index of refraction, and the specific rotatory power of at least 
twenty organic combinations, pana of which are isomeric and 
whose chemical composition 1s known. 

9. The experiments of M. Regnault on the specific heat of 
certain terpenes, and those of M. Berthelot on diamylene and 
tiiamylene, heving shown that the specific heat of polymeric 
bodies of one combination may be equal to that of the funda- 
mental matter from which they onginate, it is desired that these 
researches be extended to as great a number as posmble of other 
combinations having between them the same relations, for the 
purpose of deciding if the observed fact may or*may not be 
raised to the rank ol a general law. 

Io New researches are ht on tetraphenol and its deriva- 
tives, for the purpose of d on the value of the hypothesis 
of M. Limpnricht concerning the existence of a series of aromatic 
matters with a nucleus composed of four atoms of carbon. 

II. Give a critical aketch of experiments and observations con- 

the existence of Bacteria in contagious diseases, followed 
researches on the same question investigated in one 


onginal 
obce confirmed in the case of platigum, may certainly be i or mote of these maladies, 
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ja. New experiments are asked on the mode of growth of 
of such » kind as to abolish the differences of opinion 
founded upon resulis apparently contradictory, announced in 
-pecent years by various experimenters. 
13. A thorough investigation is wanted of some of the species 
of Linnæns, chosen from among those which present more or 
less of varied forms. These species ought to be wild (sfontends) 


to two natural families at least, and inhabiting well- 


` lants, to the number of ten at least, and of twenty or more, be- 


a British August 1874. 


countries, such as Europe, the United States, &c. The 
all the forms 


author ought to discover, describe, and 
, which are 


more or less distinct, and more or less 
included in the Linnean species, careful to intimate their 

their station. He ought to study their mode of fecun- 
dation, and to judge how far certain forms may be attributed to 
crossing, ‘The classfication of forms into species, races, varieties, 
ht to be based at 


and other subdivisions as may be necessary, 
affinities 


once upon the external forms and on the more inti 

_demonstrated by fecundation and grafting. 

II. For competition in 1876, for which the limit is fixed on 
e 


Jan. 1, 1876. 
- I. Exact researches are asked for con the dissolving 
power of water, and of water charged with car acid, for 


chalk, and dolomite, at diffegent temperatures and 
and in the case of the simultaneous presence of marine 


partly 

5. To e exactly in Weber units, the-resistance of a 
column of mercury of one metre in and of one square 
millimetre in section, at 0°. 

6. To make better known, by careful experiments, the relation 
between the two kinds of electrical units, electro-magnetic units 
and electro-static units, ~ 


7. New experiments tending to determine the influence of 
pressure on chemical action. 
The offered by the Soclety for each of these 


consists (at the choice of the competitors) either of a gold medal 
bearing the ard stamp of the Soddy, along Solana riS- zame 
of the author and the date, or a sum of 150 fl A 

mentary premium of 150 florins may, moreover, bo awarded if 
any memoir is deemed worthy of it. 
Porque A et Tae wade Coane or 
rench, Dutch, English, Italian, Latin, or German (but not in 
German character). They ought to be accompanied by a sealed 
envelope containing tbe name of the author, who ought not to 
make himself otherwire known. f 





COMMON WILD FLOWERS CONSIDERED IN 
RELATION TO INSECTS * 
AT 


the close of the last century, Conrad S published a 
most valuable work on Flowers, in which pointed out 
that their forms and co 
have reference to 


their scent, honey, and general 

o visita, i Seales pe ate of 

-importance to Flowers in transfe: the pollen the stamens 
to the pst. S admite work;-however, did: not 
attract the attentlon.it deserved, and remained comparatively 
unknown und] Mr. Darwin devoted himself to the subject. Our 
illustrious countryman was the first to perceive that insects are of 
ce to, Flowers, not only in transíerrng the pollen from 

the stamens 4o the putil, but in transfernng it fiom the stamens 
of one flower to the pistil of another. S had, mdeed, 
observed in more than one instance that was the case; but 
he did not appreciate tbe im of ithe fact Mr. 
Darwin’s remarkable memoir on Primula, to which I shall 
have occasion to refer more than once, was i in 

I ; in this treatise the im of crost- “as it 
may be called, was conclusiv proved, ana Bebas. sitos ina 
trated’the same rale by a number of researches on Orchids, 


* Addreas by Sir John Lubbock, Bart., F. R.S., at the Belfest meeting of 


The memoirs sent for com- - 


Pium, Lythrum and & variety of other Ix The new im- 

puse us given to the study of Flowers has been followed up 
this country by Hooker, Ogle, Bennett, and other naturalists, 

and on the Continent Axell, Delplno, 

especially by Dr. H. Muller, who has published an excellent 

work on the subject, bringing together the observations of others 

and adding to them an immense number of his own. 

Everyone knows how importent flowers are to insects; 
everyone knows bees. butterflies, &c., derive the main 
poe ye caper ae Rr ap o a iho 

comperatively few are aware, on the other hand, how much 
the flowers themselves are dependent on insects. _ 

Yet it is not too much to my, if flowers are very useful to 
Insects, insects, on the other , are in many cases absolutely 
n to flowers ; that if insects 

and adapted with a view to 
and pollen ; flowers, on the other 
in 


colours, nay, their existence in the present fi 
Not only have the brillant colours, the am and 


“ment of the colours, the circular bands and radiating lines," fa 


these honey-guides aro absent in 
they woul 


stance, in Lychnis 
moreover, are gen pale; for instance, Lychsts vespertina is 
white, while Lychsis afi which flowers by day is 1ed. 
That the colour of the corolla has reference to the visits of in- 


_sects i» well shown by the case of flowers, which—as, for in- 


stance, the my or outside flurets of Centanrea cyasus—have neither 
stamens nor pistils, and serve, therefore, exclusively to render the 
flower-head more icuous, The calyx, moreover, is usually 
green; but when the position of the flower is such that it 1s 
much exposed, it becomes brightly coloured, as, for instance, in 
the Berberry. ` 

If it be objected to me that I am assessing the existence of 
these gradual modifications, I should reply that it is not here 
my purpose to discuss the doctrine of Natural Selection. I may, 
however, remind the reader that Mr. Derwin's theory is based 
on the fo. considerations :—I. That no two animals or 

t» in nature are identical iall rapedi, 2. That the off- 
spring tend to inherit the peculiarities of their parents, 3. That 
of those which come into existence only a certain number reach 
maturity. 4. That those which are, on the whole, best adapted 
1o de clceicnahbuces in which they ae placed, are most likely ti 
leave descendants, : 

No one of these statements Is, or can be, di , and they 
seem fully to justify the conchuzions which Mr. in has de- 
duced from them, though not all those which have: been attri- 
buted to him by his opponents, 3 j 

Now, applying these considerations to flo if it is an ad- 
vantage to them that should be visited by ; (and that 
this is so will presentl shown), then it is obvious that those 
flowers which, either their larger size, or brighter colour, or 
richness in honey, are most attractive to 
have an advantage in the struggle 
. their race. 

There are, Insects may be usefol 
to plants, ‘Thus, a species of acacia mentioned . Belt,t if 
unprotected, is apt to be stri of itx leaves by a species of 
leaf-cutting ant, which uses the.leaves, not directly for food, bat, 
according to Mr. Belt, to grow mushrooms on. 

The acacia, however, bears hollow thorns, and each leaflet 


of these guiding marka until, by experi- 


t I did not realise the importance 
rdi niai xs spesa ois Á ent 
out oren its 
PM eee Kin Sta. Catharina: (NaTUIE, vol, x. 
p. 102, 


[Sogt 17,1 874 


Sept. 17, 1874] 


NATURE 


403 





We aie now, howevei, more immediately concerned with bees 
„and flowers. 

Many flowers close their petals during which is obviously 
an advantage, since it prevents the honey and pollen from bemg 
spoilt or washed away. Everybody, however, has observed that 
even in fine weather certam flowers close at particular hours. 
This habit of going to sleep is surely very qprious. Why should 
flowers do so? 

In animals wo can cues 9 te ree ana Teure 
reát. But why should flowers sleep ? y should some flowers 
do so and not others? Moreover, different flowers keep different 
hours. The daisy opens at sunrise and closes at sunset, whence 
its name "day's eye.” Tho dandelion (Leontodon taraxacum) is 
said to openat seren and close at fire, Arenaria ružra to be oper 
from nine to three, Mympkaæa alba from about seven to four: The 
common Monuse-car wkweed (Hieracium sella) i» said to 
waken at eight and go to sleep at two ; the pimpernel (Ana- 
galls arvensis) to wake at seven and close soon after two; while 
Trosopagon pratensis at four in the mo and closes 
just before twelve, whence its English name, ‘‘John go to bed 
at noon.” Farmers’ boys in some parts are said to regulate their 
dinner-trme by it Other flowers, on the contrary, open in the 


Now, it is obvious that flowers which are fertilised by night- 
flying insects would derive no ad from being open by day ; 
and, on the other hand, that those w are fertilised by bees 
would gain nothing by being open at ht Nay, it would 
be a datinct disadvantage, because xt woul render them lable 
to be robbed of their honey and en, by insects which are 
not capable of fertiluing them. would venture to suggest, 
then, the closing of Howers may have reference to the habits 
of insects, and it may be observed also in support of this that 
wind-fertilised flowers never sleep; * and that some of those 
flowers which attract insects by smell emit their scent at particular 
hours: thus, Hesperis matronalis and Lychuis vespertina smell in 
the evening, and Orchis bifolia us particularly sweet at night. 

I now to the structure and modification of flowers A 
perfect flower consists of (1) an outer envelope or calyx, some- 


times tubular, sometimes consisting of separate leaves, called 
sepals ; (2) an inner envelope or corola, wii is generally more 
or less coloured, and which, like the calyx, 1s sometimes tubular, 
sometimes composed of separate lea called perals ; (3) af one 
or more stasis, consisting of a or flament, and a head 
or anther, in which the pollen is produced; and (4) $i, 
which is situated in the centre of the flower. and PR e- 
rally of three principal part»——one or more earpels at the 
cach Pr me or more seeds ; the stalk or syle ; and thirdly 
the sigwa, which in many famuliar instances forms a small head 
at the top of the style or ovary, to which the pollen must find its 
way in order to fertilise the flower. In some cases the is 
sessile. Thus it will be seen that the pistl is norm 
reele a by a row of stemens, and it wonld seem at-first sight a 
very simple matter that the pollen of the latter should fall on the 
former 


in many cases, and flowers which 
ve evidently one great sdvantage— 
fow remain sterile for want of Everyone, however, who 
has watched flowers and has o how assi y they are 
visited by insects, will admit that these insects must often deposit 
on the from other plants, generally of the 
same species For it 1s & remarkable ct that in most cases 
bees confine themselves in each journey to a single ies of 
plant, th hin the case of some very nearly alied forms this 
T, not so ; for instance, it is stated on good ority that Rastri- 
culus acris, R. repens, and R. bulbosus are not i by 
the bees, or at least are visited indifferently, as is the case 
with two of the es of clover, 7rifolitm fragiferum and 7. 
repens. Now, it is clear, both from the structure of flowers and 
alse kom direct that as a general rule ıt is an ad- 
vantage to flowers to be fertilised by pollen from a different 


lant. 
P T will not now enter on the large on why this confertili. 
sation should be an advantage ; bat itis so has been clearly 
proved. It has long been known that hybrids between different 
Taneties aie often remarkably strong and vigorous; Kolrenter 
with ishjent of the “sarra ” of some 
P thus raised by ; indeed, says Mr. * all experi- 
menters have been struck with the wonderful vigour, height, size, 
tenacity of life, precocity, and ha-dinesp of their hybrid produc- 
*5 “Des entdeckte Geheimniss dor Natur,” p. 991, 
t and Plants under Domesticetion, ch. xvii 


This in fact does 
thus fertilise themselves 


tions. Mr. Darwin himself, however, was, I believe, the first to 
show that if a flower is fertili pollen from a different plant, 
the seedlings so produced are ale, pri i piant 
fertilised by its own pollen. I have the advantage of 
seeing several of these experiments, and the difference is certainly 
most striking. For instance, six crossed and mx self-fertlsed 
seeds of [pomaa purpurea were grown in pairs on opposite sides 
of the sume pota ; the former reached 2 of 7 it, while the 
others weie on an average only 5 ft m, The first also 
flowered more profusely. It is also remarkable that in some 
cases plants are themselves more fertile if supplied with pollen 
from a different flower, a different variety, and even as it would 
ap in some cases, asin the Passion Flower, for Instance, of a 

erent species. Nay, in some cases it would seem that en 
has no effect whatever unless transferred to a different flower. 
In Pulmonaria, for instance, the pollen is said to be entirely 
without effect on the sti of the same plant. Fritz Muller has 
made a variety of experiments on this interesting subject, which 
seem to show that in some cases, pollen, if placed on the atigm: 
of the same flower, has no more effect than so much morgani: 
dust; while, which is ore extaordinary, in other. 


faded and fell off; the*pollen masses themselves, and the stigm x 
in contact with them, shrivelled up, turned brown, and decayed ; 
while other flowers on the same branch, which were left un 
fertilued, retained their freshness, - 

We will now pass to the consideration of the means by which 
selí-fertilisation 1s checked, and cross impregnation is effected, 1n 
plants, In some cases the pollen is simply wind-borne, ın others 
tt is carried by insects. These are attracted partly by the polle ı 
itself, partly by the honey; while the b colour and the scent 
serve to indicate the spot where the æn and honey can be 
found. The calyx, which is not y bnghtly coloured, 
probably serves as à protection to honey, and tends to pie- 
vent bees and other insects from obtaining access to it by force 

In many cases self-fertilization is prevented by the separation 
of the stamens and pistils, either in the place they occupy, or the 
time of ther matunty. They are frequently mtuated, either in 
different flowers of the same plant, as in Euphorbia, or in 
different plants, as in the Hop; in other cases, although the 
samens und please Meaxted in the same flower, they d» 
not mature at the same time, the anthers in some cases pio- 
aneing that pollen before the pistil is ready to receive it, n: 
was observed in Zfilodinm cngustifolrum by Sprengel, ia 
the year 1790 ;* while in others the reverse is the case, and 
the pistil, on the contrary, comes to maturity before the pollen 
is formed. But even when the stamens and pistils are situated 
in the same flower and ripen at the mme time, they are 
sometimes so placed that it is difficult for the pollen to the 


korcover, it appears that if a supply of pollen from another 
plant is secured, ıt is com y unimportant to exclude the 


en of the plant i for in such cases the latter is neutral- 
ad by the more po effect of the former. 
It is also to notice that the contrivances by which 


crow-fertlisation is favoured, or ensured, are probably T 


orders ; those of Delp: Aquilegia, Linana, and Pedicu- 
laris, from the ancestral forms of the respective genera ; those of 
Polygonum fagopyrus, P. bistorta, Lonicera caprifolusm, &c, 
from the ancestors of those species; while in Lystmachia vni- 
guru, Rhinanthus eristagall, Veronica spicata, Euphrasia 
odentites, and E. officinalis, we find thet differences have arisen 
even within the limits of one and the same es. 

The transference of the pollen from one flower to another, as 
I have already mentioned, is effected principally, either by the 
wind or by insects. In the former case the flower js rarely con- 
spicuous; indeed, Mr. Darwin finds it “an invariable rule that 
when a flower is fertilised the wind it never has a gady- 
coloured corolla.” The conifers, grasses, birches, poplars, &c., 
belong to this category. 

In such plants a much larger quantity of pollen is required 
than where the fertilisation is effected by insects. Everyone has 
observed the showers of yellow pollen produced by the Scotch 
fir. Again, it is an advantage to these plants to flower before the 
leaves are out, because the latter would greatly interfere with 

* “Das entdeckte Geheimnis der Natur," 
t Muller, p. 44- 
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as a rule flower early in the spring. Again, 
pollen is less adherent, so that it can essil 
wind, * which would manifestly be a. disads 
most of those flowers which are fertilised by insects. f mentioned, the as well as the colours of flowers, 
Such flowers generally have the stigma more or less branched | doubt been greatly through natural selection, as an 
or hairy, which evid must tend to increase their chances of | attraction to * But though -bright colours and strong 
tha - 


pollen. 
It is an almost invariable rule that wind. flowers | more is i Flowers, however sweet smelling or beau. 
are inconspicuous, but the 1everse does not hold good, and there | would not be visited by insects unless they had some more sab- 





Vie x. . Fos Fia. 3. 


B 


stantial advantages to offer. 'These advantages ere the. poll 
and the ; though it appears that 
insects by out the of 





plants, 
belonging to the same genus. 

is and Maloa rotundifolia, which grow in 

and therefore must come into competition, 

lcast in their present development, are mainly useful to the plant | are nevertheless nearly equally common. In both the 

in securing the visits of Insects, and the honey also sometimes in | young flowers contain a pyramidal of stamens which 

a large quantity 





Fig. xo. 





e i 2 s 7 - 
of pollen, which cannot fall to dust any insect which may visit the fon ail do feta iia as so that the flower can 


flower for the sake of its honey. In Malos syloestris . I), where to fertilise itself, 

the branches of tho gma ae ao arg tat tho pat cannot ~ Another remarkable instance occurs in the genus Epilobiufn, 
fertilize itself, the are lerge and conspicuous, so that the | which is, moreover, specially because in Æ. 

lant js visited by numerous insects ; while in Ma/va rotsdi/olia | folium, as I havo already mentioned, cunc Dii as fiit 


Fig. 2), the flowers of which are comparatively small aro | noticed that the did not mature until*the stamens had shed 

* On the other hand, it is an advantage to wind borne seeds’to be some- | ~- * In confirmation of this jtpis stated that when Insects sire excluded, the 

what tightly attached, beceuwa they are then only removed by a high led s o ol enr Poesie equi diea Bowers wre pes 
K REN fertilised, the’ corolla soon drops off, its fimctifin being performed. k 
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floweis, in long terminal racemes, and is much uented by 
insects; Æ. parviflorum, on the contrary, has solitary 
flowers, and is seldom visited by insects Now, to the former 
specles the visits of insects are necessary, since the stamens ripen 
before the pistil, and the flower bas consequently lost the power 
of welf-fe on. In the latter, on the contrary, the stamens 
and phtil come to at the same time, and the flower 
habitually fertilises itsel. It is, however, no doubt sometimes 
crossed the agency of insects ; and indeed I am disposed to 
believe that this 1s true of all flowers which are either coloured 
or sweet scented. The degres in which flowers are dependent 
on insects differs very much, and it seems to be a eral rule 
that in any genus where the flowers differ much in size, the 
1 ones aie ially d ent on insects. 

already EEA SPET ET ci of flowers is in 
other cases still more effectually guarded against by the fact that 
the stamens and pistils do not ripen at the same time. 

In some coses the pistil ri before the stamens, Thus the 
Aristolochia has a flower which consists of a long tube with 2 
narrow opening closed by stiff hairs which pomt backwards, so 
that it much resembles an o eel-trap. Small flies enter 
the tube inesearch of honey, which from the direction of the 
hairs they can do easily, though on the other hand, from the 
samo cause, it is osaible for them to return. Thus they are 
imprisoned in the flower; gradually, however, the pistil passes 





FG ii 


maturity, the stamens ripen and shed their poll 
files get thoroughly dusted. Then the hairs of 
up and release the prisoners, which carry the pollen to another 
flower. 


from the anthers should fall on and fertilise e piniis, 
howerer, is not what occurs. The pisti 


incapable of fertilisation. It is imposible, therefore, that the 
plant should fertilise itself. Nor can the be carned by 
wind. When it is shed it drops to the bottom of the tube, 
where it is so effectually that nothing short of a hurri- 


shelter or of honey, cates thn Cibo while the dri 
fid themselves imprisoned, as tho, fringe of hairs, while 
permitting thelr entrance, prevents turning. 

a while, however, the peflod of maturity of the stigmas is over, 


and each secretes a drop of honey, thus repaying the insects 
for their captivity: Tho anthers then ripen shed their 
pole wh s on end adheres to the insecte Then the 
cles eer de in Eg carrying 
the P nn m tiat ibo Mud then eee 
pes can hardly to deposit some of it on the 
ometimes more than a hundred small flies will be found 
in a single Arum. In these two cases there is obviously a great 
ad in the fact that the stigmas arnve at maturity before 
the ers. , however, the advantage is the other 
my, and the stamens ripen before the pisul 

f this we may take the thyme or the marjoram as an illu- 
tration. The flowers are crowded together, and as the sti 
do not come to maturity until all the anthers in the same head 
have shed their pollen, ıt 1s obvious that bees creeping over the 
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flowers must transfer the pollen from the anthers of one head to 
the pistils of another. 

aA reprent a Howi of the th: (Thymus serpyllum), 
and shows the four npe stamens, the short, as yet unde- 
veloped pistul Fig. 5, on the contrary, represents a somewhat 
older flower, in which the stamens are past maturity, while the 
pistl, on the other hand, is conmdernbly elongated, and is ready 
for the 1eception of the pollen. 

Here it is at once obvious that insects alighting on the younger 
(male) flowers would dust themselves with pollen, some of 
which, if they subsequently alighted on an older flower, they 
could not fail to deposit on the stigma. It should also be men- 
tioned that in this genus there are likewise some small flowers 
which contain no stamens, In some cases flowers which aic fist 
male and then female, are male on the first day of opening, 
female on the second. In others the penod is longer. Thus 


^ 


a 





i) 
Sx 


tho stigma comes to matunty and lasts for three or four, * 

Fig. 6 represents a flower of Afyosotis versicolor, a species often 
known as the Forget-me-not, when just opened, It will be ob- 
served thet the jects above the corolla stamens, £o 

ting on tke 


flower. Gradually, however, the corolla carrying up 
the stamens with it, unt] at length they come oppomte the 
stigma, as shown lg. 7. Thus if tho ower has not alreačy 
been fertilised by insects, it is almost sure to fertilise itsel£ 

I will now attention in more detail to some of our commcn 
wild flowers, in order to show how beautifully they are adapted 


to profit by the visits of insects, and how the varous arc 
arranged so as to favour not only the transfer of pollen irom one 
flower to another, but also its deposition on that part of the 


* Das entdeckte Gebelmniss der Natur," p 287. 
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e dusting and the croe-fertilisation, are accomphahed by 
very curious contrivance, The bases of the stamens are highly 

irritable, when an insect touches them the stamens spong 

- fervus (Fig. pene senke iha insect The effect of this is not 
only to e poll i 


startlo it and drive it away, so that 


effecting the object in view. At the base af the tube, moreover, 
Hogan Ge aie aul Eh euiae othe hone Tate an eae 
down the tube and so g at the honey. Lamrum, in 
like so many of our other wild flowers, is adapted for 
humbie-bees, They alight on the lower lip (Fig. 10, $&), which 
jects at the mde soas to afford them a leverage 
: they may press the proboscis 
i on 
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contrast with the pines and their clouds of pollen ; or even with 
such a flower as the Nymp where the visits of insects are 
secured, but the transference of the pollen to the stigma is, so to 
say, accidental Yet the fertilisation of Laminm is not less effec- 
secured than in either of these. | 

In this flower it would appear, as 


pistil matures as ear, ss the sanicis, 
by on 


bee bearing on its back from a previous visit to 
flower touch the pistil and transfer to it some of this 
pollen before in contact with tho stamens. 

In other 


ci cells are brought’ 
down on to the back of the bee, as shown in Fig. 12, 





ever, has declined it, as he is unwilling to leave Heidelberg. 


` THE International Congress of Orientalists was opened in 
London on Monday, by en address from Dr. Birch. We hope 
to give an account of the proceedings in our next number, 


WE are glad to see that a contemporary not specially devoted 
to science—the Morning Fest—in an article on Dr. Hookers 
address at Belfast, points out to its readers that the majority of 
the observations referred to could be made “by any intelligent 
person without any scientific training,” and expresses a hope that 
“ people who have the opportunities for cultivating, and leisure 
for observing, will make collections of plants... . and add to 
our stock of knowledge.” At the same time it suggested these 


‘as interesting subjecté for observation :—“ How much can plants 


eat in twenty-four hours? When do they eat most? Under 
what conditions of weather? &c. Indeed, the whole field is one that 


È Tho Popular Science Rewisw for- July 186) contains a vory clear and 
a tme dà 


interesting paper by Dr.-Oglo an this genus. | 
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is almost unexplored." May this hint, which will reach many who 
are not readers of scientific papers, not be without result! We 
would draw attention to the fact that plants of Drosera ranndi- 
Jelia are advertised for sale at nimepence each, and we hope 
that before long some enterprising dealer may make a speciality 
of all known carnivorous plants for suitable obse vations. 


AT the Botanic Garden, Orford, the Mexican Dasptirion 
a: cotrichtm: recently threw-up a flower stem which, when 12 ft. 
high, grew at the rate of six inches in twenty-four hours, The 
Ndtsibitus Letenst (the sacred bean) is reported this season as 
producing perfect seeds. 


AN Annuaire de f Horticulture Bage is announced as soon to 
appear. 


Tue last number ot the Gardener's Chronicle gives & drawing 
of four lopped elms growing near Datchet, the tops of which 
have naturally grown with the outlme of a horse. 


Ld 

TuE Academy of Sciences in Copenkagen announces the sub- 
ject for a prize essay, to be addressed to it through its secretary 
by the end of October 1875. It desires a memoir that shall 
collect in chronological order the various determinations of con- 
stant quantities that have been used in spherical and theoretical 
astronomy fiom the time of the Ptolemes down to the end of the 
eighteenth century. It will not be necessary to submit to any 
critical discussion the intiinsic value of the various constants, but 
simply to gire them in as complete a manner as possible. Special 
researches respecting the pioper motions of stars and parallaxes 
of stars will be excluded, as also will be those relating to the 
satellites of the exterior planets, and the elements of orbits of 
comets. It is desired principally to obtain a complete collection 
of those numbers that have served as the basis of earlier astro- 
nomical researches, The memoir may be written in either 
Latin, Fiench, German, Swedish, or English; and the medal 
to be awarded will be of gold, of the value of 320 Danish 
crowns, 


Pror. SILVESTRI reports that a transversal fissure about a 
mile long has appeared on the northern side of Mount Etna. 
Twenty fresh craters situated upon one long line have been 
thrown up. The first crater opened forms a cone 75 ft. high. 
Prof. Silvestri believes that the force of the eruption is at present 
spent, and that only a few slight earthquake shocks will now be 
felt. 


M. N. Rauls, Assistant Secietary of the Belgian Royal 
Academy of Sciences (Brussels), proposes to publish a work 
having for its title ‘Dictionnaire universel des académies, 
sociétés savantes, observatoires, universités, musées, archives, 
bibliothèques, jardins botaniques,” &c.,—a methodical catalogue 
of all establishments which contribute to the progress of science, 
letters, and the arte. M. Raus, to enable him to carry out his 
praiseworthy scheme, requests the managing officials of institn- 
tions of the kind indicated to furnish him with the needful infor- 
mation in the form indicated by the following questions :—1. 
Title of the establishment 2. Date of foundation, creation, 
&c. 3. Its alm. 4 Titles of tbe directorate. 5. Seat of 
the Institution, with its exact address. 6. Meetings, prizes, &c. 
7. Does the establishment possess a library, archives, museum, 
cabinet of medals or antiquities, observatories, laboratories? 8 
Publications :—Number and nature (bulletin, reviews, annals or 
memoirs) ; number of volumes published from the cómmence- 
ment ; the easiest way of procuring these publications, whether 
by purchase or exchagge. 9. All other useful information not 
comprised in the preceding questions. We hope all our British 
ectentific institutions, societies, and clubs, will aid M. Raus in 
his important undertaking. . 


AN exhibitlon of photographs, &c , in connection wilh the Pho- 
tographic Society will be opened on October 13, at the Suffolk 
Street Gallery. Specimens wil be received up to October 7. 
We have on former occasions pointed out that photography has a 
sclentific as well as a purely artistic,interest, and the present 
opportunity should not be allowed to pass witheut illustrations of 
what photography has done to advance pure science. Mr. John 
Spiller, F.C.S., has been elected President, and Mr. R. J. 
Friswell, F.C.S., Hon. Sec. of the Society, so that the interest 
of science will have a good chance of being in future attended to. 


We have received the prospectus of the Owens College School 
of Medicine for Session 1874-5, the professorate of which has 
recently been completed by the appointment of Dr. M. Watson 
to the chair of Anatomy. The new buildings will be opened by 
Prof. Huxley, F.R. S., on Friday, Oct. 2, at 3 P.M. 

Tux Exhibition ‘of useful and noxious insects in Paris, which 
we announced (vol x. p. 295), was opened last week in the 
Tuileries Gardens, and promises t$ be highly interesting and 
useful, 


Pror. von RATE, Bf Bonn, in Zopgenderff, describes under 
the name Zvrerife a new mineral of the Zeolite family, from the 
granite of Elba. It is named in honour of its discoverer, Sig. 
Foresi, of Portoferrajo, in Elba, who found it in druses which 
were covered with felspar, oligoclase, quartz, lithia, and toarma- 
line, on which, along with Desmin [stilbite] and Stibite 
[Heulandite] it forms incrustetiong Foresite belongs to the 
prismatic system; has a similar appearance to Desmin, with 
surfaces bright as mother-of-pearl The angular measurements, 
like the faces, indicate that it is isomorphous with Desmin, Its 
water, which amounts to 15°31 per cent., is entirely driven off at 
a red heat under the blowprpe. It decomposes with difficulty in 
hydrochloric acid, and its mlica does not gelatine, A mean of 
three analyses shows it to consist of— 





Sli .. 49°96 
Alumina 27°40 
Lime 5 47 
Magnesia "40 
Potash . 7 
Soda 13 
Water 15 07 
100 45 





Von Rath regards its chemical formula as— 

Na,O, 3CaO, 8A],05, 24Si0, 24H,0, 
and thus it makes a further approximation to Desmin It diffeis 
from all known Zeolites in the smell proportion of lime to alumina 
and silica. 

AN International Exhibition is to be opened at Chili on 
Sept. 16, 1875. 

TEMERE has been started at Mevagissey, Cornwall, a manu- 
factory of '* Cornish sardines,” the sardines being pilchards pre- 
served in oil, immense quantities of which hare hitherto beer 
used as manure, or returned to the ses as of no use. We believe 
these Cornish sardines are at least equal to the sardmes com- 
monly imported into this country. 


THE Times Alexandria correspondent, under date Sept. 6, 
states that Mr. H. M. Stanley passed through [Egypt & few 
days previously on his way to Zanzibar. An ingeniously con- 
structed boat, built for Mr. Stanley’s expedition, was recently 
tried on the Thames, 


‘Wr have received the programme of the many-sided Birming 
ham and Midland Institute for 1874-75. Sir John Lubbock, 
Bart, F.R.S., delivers the inaugural address on Nov. 5, and 
among the other special lectures announced are two on “ Cor l 


B 


~ subscnbing associates ; 
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1 
- Animals and Coral Islands,” by Prof. W. C. Williamson, F.R.S.; 


* Assyrian Mythology,” by Mr. George Smith; two on “The 
Education of the People," by Prof. W. K. Clifford ; Pee 
in Menand in Races,” by Dr. B. W.-Richardson, F.R.S. ; 
Night at Lord Rosse’s Telescope," and ‘ The Pendulum,” 5 
_ Prof, Ball, F.R.S. 


Tux following candidates have been succesaful in obtaining 
Royal Exhibitions of sof, per annum, each for three years, and 
free admission to the course of instruction at the following instl- 
tutions :—{1) To the Royal School of Mines, Jermyn Street, 
London: Charles W. Folkard, Lawrence J. Whalley, Alfred N. 
Pearson. (2) To the Royal College of Science, Dublin : Thomas 
Bayley, Willlam Fream, Archibald N}: McAlpine. 


Mr. Ramsay Wricut, M,A., B.Sc, Assistant to the Pro- 
fessot of Natural History, Edinburgh University, has been 
- appointed to the Chair of Natural Histary, University College, 
Toronto. Mr. Wright sugceeds Prof Alleyne Nicholson, now 
of the Newcastle College of Science. © 


“Pror, E. S. HoLDEN, U 
Mr. H. G. Wright, dated San Bernardino, Cal, Aug. 2, 1874, 
describing & small lake or pond in New Hampshire having two 
outlets, and with which he has been perfectly familiar from boy- 
hood. ‘Neither of the outlets,” the writer states, ‘ever dries 
up, and each of them discharges more water than enters through 


the only visible feeder. The pond covers, say, fifteen acres; it is | 


shallow, with muddy bottom, with boulders in places, the sur- 
rounding land being Yargely made up of granite ledges and 
boulders. The outlets-are at opposite ends of the pond—one 
descending rapidly 150 feet soon after leaving the pond, the other 
peming through a boggy swamp and then a meadow, after which 


it alto descends rapidly, ‘The only feeder ig very small, and quite : 


ddes up in summer.” 


. UNDER the title of “Sockety for the Publication: of Tracts 
relating to the History and the Geography of the Latin East," an 
association has been formed in France to supplement the wok of 
the Academy of Inscriptions. Notwithstanding the labours of the 
„latter body, there still exists in the public depositories of various 
European countries, a large mass of unedited - materials relating 
to the ‘‘ Latin East,"—the kingdoms of Jerusalem, Cyprus, and 


. Armenia, the principalities of Antioch and Achaia, and the Latin 


Empire of Constantinople, It is for the purpose of unearthing 
and publishing such material that the French society has been 
formed. It will be composed of forty titular members and 350 
from among the former a committee of 
. publication will be selected, and the members of both classes 
,may be either French or foreign. Two volumes will be published 
“anmually, along with a phototypographic’ reproduction of very 
rare of unique matter; to the, latter titular members alone are 
“entitled. Tho collection will be enhtled “ Bibliotheque de 
lOrent Latin,” and will consist of & Historic Serles, a Geo- 
graphical Series, and a Poetical Series. They will be published 
after the style of the '' Chronicles and Memorials of Great 
' Britain.” Titular members pay fifty francs a year, and sub- 
scribers only fifteen, 


‘Timm aXditons to the Zoological Society's Gardens during tho 
- past week include a Serval (Mats serval) from West Africa, pre- 
sented by Mr? Spencer Shield ; a Cineréqus Sea Eagle (HaHactus 
aléscilla) from Norway, presented by Mr. W. J. Sadler ; two 
Peregrine Falcons (Falco peregrinus) from Europe, presented by 
Mr. Herbert Wcod ; a Macaque Monkey (Macacus cynomolgus) 
from Indis, presented by Mr, P, T. Wharton ; a Crested Pigeon 
(Ocyphags lophotes), two Graceful Ground Doves (Ges$elia 
ctncaia), hatched in the Gardens; two Green. Fruit Pigeons 
(Carfophaga syhatica) deposited, - 


.S. Navy, ferwards-us a dettes boni s 


NOTES ON THE NEW EDITION OF MR. 
DARWIN'S WORK ON THE STRUCTURE 
AND DISTRIBUTION OF CORAL TER 


(1874) E 


NER. DARWIN, i: di dew and meth iind edition of 
his work on Coral Reefs, mentions some points in the 
subject, on which he still finds reason to differ from the writer. 
I think that with to one or two of these’ be has 
not fully understood my views; and, as to the that the- 
arguments and facts which I have brought out have not received 
the consideration they may deserve, A review of some state- 
ments in his work may, therefore, be profitable. I follow the 
order of his criticisms as briefly stated in the first half of his 
Preface, ` 

I. The second sentence of the Preface is as follows :— 

“In this work [Dana’s Corals and Coral Reefs] he [the author] 
justly says that I have not laid sufficient weight on the mean 
rp e IM 

low temperature nor the presence of mud- 
banks accounts, es it appears to me, for the absence of coral 
reefs throughout certain areas; and we mast look to some more 
recondite cause.” 

Tho Grit two danses of this sentence are tros hs jud between 

some readers to suppose the 
gp sartor Gee ae 
even ues be pocius ts inue OC etl: Careers 
the distribution of coral reefs. In his discussions on the dis- 
tribution of reefs, 


some ses. 


limiting the and distribution of reef-making 
i eer pate tego nd Sittin of we making 
work, are seven in number :— 

Marine 


iz) temperature. 
2. Fresh and impare valere ror tie Girance duse civem 
muddy bottoms. 


e P pode ne n 
mo esee 


to ohit reef-corals ma w—e com- 

coasts, and often exp as I have 
found, impia sal. the reef-bordered and open coasts 
of the same island. 


(5.) i IPUON OE 


370. progressing coral island subsidence too rapid for the 
to Rep the Tet wel at the asen fa (p. 270): 
lead, in atoll seas, to very narrow 
re to small 1n coral atolls, and a more or less complete 
obhteration of the lagoon ; and to a subm ,of the coral 
island beneath the surface ; or finally, to a complete disappear- 
ance of the island (pp. 332, 369). 
(7.) The direction and temperature of oceanic currents (p. 112 
this catina accou for the non-distributon of Central P 


of corals to Panama coast, and the paucity of species 
with the absence of the large Astrea group and the 


On this last point I say in explanation, on I12: “O 
to the cold oceanic currents of the eastern bo a? the Parif 
h of equal mean oceanic temperature for the coldest 
ees 68°, the coral 
east of Panama, is 
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by therr temperature, us well as by heir usnal toeséeeard dy ection, 
have pioved an obstacle to the transfer of mid-ocean species to 
the Panama coast.” For the same reason the transfer of corals 
—warn- water ies—írom the West Indies or the Bermudas, 
eastward, to Western Ajrica, is impossible. The width of the 
coral reef region on the African side of the Atlantic is only 15° 
while it is 48° toward the Amencan coast, and the tropi 
as s eund ing of th f the varl 

A und ing of the action of the ous causes 
iufluencing the growth and distrnbution of polyps and reefs, 
which have been mentioned in the preceding paragraphs, may 
leave much less than has been imagined for that ‘‘ more recondite 
cause.” 

I did not think to include among the causes a too rapid secar 
change of level—on which Mr. Darwin lays much stress. But 
I the fact that when a rise, like that which has oc- 
cu at the island of Oahu [putting an extended range of reef 
thirty feet out of water] takes place, and so divides the area of 
reef into an elevated and non-eievated portion, the latter will be, 
on this account, narrower than it would heve bean had the land 
been stationary. But the cause does not appear to me to have 

many exagnples. 
“E The third sentence of the Preface reads thus :— 

“Professor Dana also insists that volcanic action prevents the 

wth of coralreefs much more effectually than I supposed ; 
Bat how the heat or poisonous exhalations from a volcano can 
affect the whole circumference of a large island is not clear." 
And this is followed by the remark: ‘‘Nor does this fact, uf 
fully established, falsify my lisation that volcanoes 1n a state 
of action are not found within the area of subudence, whilst they 
are often t within those of elevation ” 

In my ion of this subject I have attributed the destruc- 
tion here referred to about islands of active, or recently active, 
volcanoes, not to aerial eruptions, as might be suspected from Mr. 
Darwin’s words, but to stómarise ; and I happen to have’ sad 
nothing about ''exhalauons" I have drawn my conclusions 

y from four examples (pp. 302, 305, 306) : the island of 
Hawau (Sandwich Islands), about which recent eruptions, and 
partly submarine, have taken place on the east, south-east, south, 
and west slopes of the or through more than half of its 
circumference ; Savaii, the largest of the Samoan or Navigator 
Islands, and the last of the poup cee as it» liva 
streams show ; the eastern of Mau, whose great crater 
must have been recently in action, while the western half bears 
the fullest evidence at lone extinction ; and the northern ex- 
tremity of the Ladrones. I state that reefs often occur on 
favoured of even such volcanic islands, as they well might 
if submarine eruptions were the cause, and I mention examples ; 
thus ing with Mr. Darwin's criticism that ‘‘ the existence of 
reefs, though scantily developed, and, according to Dann, con- 
fined to ane part of Ha shows that recent volcanic achon 
does not prevent ther growth.” My statement about that 
Hawauan reef is worded thus: “the only spot of reef seen by 
us was a submerged patch off the southern cape of Hilo Bay.” 
Mr Darwin cies an observation with to the occurrence 
also of reefs on the northern coast of Hawaii, which accords 
precisely with the peeve I have laid down, since the northern 
part of the island if as I state in my Geological Report’ of the 
mand, that which was earliest extinct, and is oldest in all its 
features, and therefore that which would not have been reached 
by the submanne eruptions, The western peninsula of Mau, 
or the old part, bas its coral reefs, while the eastern, or part 
recently active, bas almost none, Sevau, m lke manner, has 
coral reefs on its western and noithern shores, while elsewhere 
without them, 

I failed to find evidence in the case of either of these volcanic 
regions that they are situated within areas of elevation rather 
than subsidence. Only tem mila west of Savan lies the large 
island of Upolu, having very extensive reeis—on some paits of 
the north mde three-fourths of a mile wide; and it has not 
seemed safe to conclude that, while Upolu thus bears evidence 
of no movement or of but lutle subsidence, Savau was one of 
elevation; or that the north and west sides of Savau bave 
differed in of level from the rest of the island. In the 
island of Maui, having reefs on its old western half, 1t can hardly 
be that the eastern insula bas changed its level quite inde- 
pendently of the west In the near group of the Ladrones 
the active volcanoes are at the north end; the islands of the 
group are very small at that end, without coral reefs, while large 
at the other, and with broad reefa | One*of them, Assumption 
Inland, near which our Expedition passed, is only a small, steep, 
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cinder cone, the vent of a submeiged volcanic mountain. Such 
facts afford, therefore, some reason for miy statement that thc 
Ladrones appear to have undergone their greatest subsidence at 
the northern extremity of the range; and no observations yet 
made suggest the contrary view. 

ed Seay proposition, that active volcanoes are absent from 
areas of subsidence, appears to me to need better proof than it 
has received. Às the Pacific Ocean, I have found 
nothing to sustan it. "The submdence of the coral island area 
of the ocean was one of so vast extent—the breadth 4,000 miles, 
according to Mr. Darwin—that the sinking could have been no 
obstacle to the existence and contemporaneous working of 
volcanoes, 

IIL The next point in the Preface is a right correction of a 
misunderstanding on my pert of one of Mr. Darwin’s statemente 
It says: ‘* Professor Dana apparently supposes (p. 320) that I 
look at fringing reefs as a proof of the recent elevation of the 
land, but I have med stated that such reefs, as a general 
rule, indicate that land has either long remained at the same 
level, or has been recently elevated. Nevertheless, from upraued 
recent remains having been found in a large number of cases on 
coasts which are frmged by coral reefs, it appears to me that, of 
these two alternatives, recent elevation has been much more 

uent than a stationary condition.” 
my work passes to a second edition, I shall make the 
needed correction. 

But I still hold that, while barrier reefs, as Mr. Darwin : 
are proofs of subsidence, small or fringing reefs are in hensie 
no certain evidence of a stationary level, and ere often evidence 
of subsidence, even a greater subsidence than is implied by 
barner reefs. I have already steted that one cause limiting 
distribution. of reefs is bold shores, a wall of rock of even n 
hundred and fifty feet producing a complet exclusion. If Tahiu 
were to subside two thousand feet, it would be an island oi 
precipitous shores all around, and with deep indentations, hike 
the Marquesas, instead of one with broad shore planes. Such 
bold shores are evidence of suhmdence ; and as only very small 
reefs, if any, could find footing about such an island, the narrow 
reef would be snuther consequence of the subsidence, and no 
evidence of a stationary condition. Agam, the gradual sinking 
of an atoll, like the bier group, or of a Tahiti mth its 
barrier reefs, at a rate a little fast for the growing corals, would 
necessarily contract the reef on, reduce the barner reefs of a 
Tahiti to narrow fringing reeis ; and make an atoll, however 
] a small atoll with the reef-border narrow and the lagoon 
perapi obliterated. An atoll thus reduced to a sand-bank 1s an 
example of the effects of subsldenoe, and affords no evidence of 
elevation or of a long stationary condition of the region : and 
the same may be true of a region of narrow reels I 
landed on two of the small coral islands of equatorial 
Pacific which are ın just the condition here descnbed ; and my 
book contains desciptions of others from a good observer—J, D 
Hague—who resided on them several months *'for the purporc 
of studying the character and formation of the guano deposits." 
I found the depression of the old lagoon, m one case partly, in 
the other wholly, diy; and I found also that the hwing ree 
around were nurow. Afr. Darwin inchnes to regard islands ol 
this kmd as either evidence of no movement, or, of elevation. 
On the contrary, nce the coral islands of the South Pacific 
dimmish in size toward the region of these small islands, ani 
xince the region just beyond, to the north and north-east, is frec 
from islands, and smce all the features are such as would come 
to them from a continuation of the coral-island subsidence to its 
nearly fatal end, I believe still that I was right in consldenng 
the ocean bottom ın this part to have undergone a general subsi- 
dence greater than that to the south, south-west, and west, where 
the atolls and barrier reefs are large. 

Aga, if submarme eruptons are destructive, narrow reefs 
may exist about volcanic islands thot are undergoing a sub- 
sidence. Makmg a reef is slow work; and, judging from the 
eruptions of the present century about Hawau, fecit would have 

a poor chance in the past to form, except along the coasts 
that were out of reach of the submanne action, 

With so many canses for the existence of narrow or frmginz 
reefs, or of smal! es of corals, ıt 1s assuredly unsafe to make 
them, without other podia testimony, evidence of a sta- 
onary condition of a region, or of an elevating movement rather 

a 


IV. The next point in the Preface is stated as follows :— 


* His article is contained In the American Journal of Science, end series, 
xxxiv. s24 ; 1860, 


+ 
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* Prof, Dana further believes that many of the islands My Darwis: while speaking on the mulled of local slen ont 
jn the Paumotu or Low and elsewhere have rece: omp. 176, and the facts as the Samoan (Navi- 
been elevated to a height of a few feet [elsewhere stated, two or tor) adds that ‘‘in another he [Mr. Dana] sa 
three feet] although formed during a period of subsidence ; but I 326) that some of the [Samoan] have probably sub- 
shall endeavour show, in the sixth chapter of the present ." From the remak the reader would infer that this 
edition, that ulands which have long remained at & sta- | Samoan subsidence was a local subsidence, like the elevations 
ti level present the false & of having been | under consideration. But in fact my statement is in a chapter 
ightly elevated." And, in the body of the work, where the | on the general cor&l-island subsidence, and, on the page there 


in small local elevations is grounded chiefly on the shells 
of Tridacnas embedded, in their living positions, in the coral 


Paumotu Archipelago... ... Honden Menta 20r3 
3 s e. «ee Clermont Tonnerre ... 20r3 
» » .. Nair or Dean's  .. 
M 5 des qu EHE. ias sn 80 
; B ji e. Metia or Aurora... 250 
fa 3 , Dudes .. .. —- lora? 
Tahitian Group. ... . Tahiti... .. 2 is o? 
m - .. Bolabola,... .. e ? 
H and Rurutu .Ati 7 o nes 12? 
ers ee SALT simi 
» » » Mitiaro ase » » 
» » » Mangala ove 300 
p i »5 Rurutu  .. 150 
» A Remaining Ialands o? 
Tongan Group Ap feet OR sees Sees. ae 300? 
3; i " Tongatabu ar 50 to 60 
3 5 V Namuke and the Hapail a5 
5 " v Varan e ye 100 
Sa ayer I 100 
Samoan or Navigator Islands — .. .. o 
North of esce o» SwalD's 2. 5... 2013 
i cu .. Fakaafo,or Bowditch ` 3 
$5 xoc se ee Oatafo, or Duke of York's 2 or 3 
Scattered Equatorial Islands Wathi ES 20r3? 
5 35 "m Christmas . zx ? 
P a 55 jervu's  .. .." 8or10 
m » 5 Malden's ... 25 or 30 
N y is Sete Vo See OG ? 
» » » enr yn's * SERA RE 35 
2 5 HT Flint’s and Staver’s... ? 
m mer ji : Baker's 4 50r6 
» » » Howland's ? 
35^ m » Phoenix and McKean’s o 
2 " 3 Enderburys  .. 20r3? 
i ». x Newmarket... 6 or 8? 
ym » » Gardner's, Hull's, Sydney, 
imie's... ... o? 
Feejeo Islands Viti Levu and Vanus 
Leva, Ovalan 5 or 6? 
i Eastern Islands o? 
North of Feejees ... Home, Wallis, Ellice, ' 
dee o 
Sandwich Islands x is A sar! nes I0r2 
y5 35 . Oshu.. .. .. 25 or 30 
ji 3» . Molokai ... ... 300 
a 35 e. 005 Manes 6. i * 12 
Gilbert Islands ... ... ... Taputenea... ... 20r3 
ye" y» es a. Nonontl, Kuria, Malana, 
and Tarawa ... 3 or more, 
F 5; ds ^. A RT 
Veg ae -ay hee Apai or Charlotte 60r7 
hr 5 ii . Market .. .. 3 or more. 
3 5 ses Makin  .. 
Carolines —.... .. McAskill’s.. 60 
Ladrones ° ... ... Guam... .. * 600 
vis Ping aes Rota . 600 
Pelews ME d F o? 
New Hebrides, New Caledonis, . E 
Salomon Islands Sian os none ascertained. 


Of the cases of elevation here included, in on/y to are shells 
of Tridacnas mentioned; these are Honden Island and Cler- 
mont Tonnerre, in the Pammotus. It is not necessary to go over 
: the evidence for the several cases, as it is stated at length in my 


referred to (p. 326}, I cite Mr. Darwin’s conclusions as to the 
Gambier Island subsidence, and put with it my own from the 
width of the reefs of Upolu and other reef. bordered islands. At 
the same place I allude to the greater subsidence of Tutuila—the 
sisend next to the west, as proved by its bold shores and small 
reefs. : 

In conclusion, if I differ widely, for the reasons above stated, 


from AIr. Darwin, as to the limits ‘of the areas of subsidence and ' 


elevation in the Pacific, and believe that the new edition of his 
work shows little appreciation of some of the most important 
causes that have limited the distribution of coral reefs, I have, as 
I tay in my work, the fullest satisfaction in his theory for the 
origini of atoll barrier forms of reefs, and in the array of facts 
of own observation which illustrate the of coral for- 
mations, . p D. DANA 








THE BRITISH ASSOCIATION 
REPORTS 

Report of the Committee on the Teaching of Physics in Schools, 
by Prof. G. C. Foster. 

In view ot the vay great diversities in almost all respects of 
the conditions under ch the work of different schools has to 
be carried on, the committee considered that in an ons 
or recommendations that they might make it would be impos- 
sible for them, with any advantage, to attempt to enter into details, 
They have therefore, in the recommendations which they have 

upon, endeavoured to keep inview eertain arg mi which 
regard as of fundamental importance, out oe 


FE anii of carrying them ont in 

ey have assumed as a point not requiring futher 

that the object to be attuned by introducing the teaching of 
physics school-work is the mental training and i- 
pline which papils acquire through studying the methods whereby 


the conclusions of physical science have been established. They 


are however of opinion that the first and one of the most serious 
obstacles in the way af the successful teaching of the subject is 
the absence from the pupil’s mind of a firm and clear grasp of 
the concrete facts and phenomena forming the basis of the reason- 


ing processes REN CL te ain y. 
ey therefore think it of the utmost ım 


rtance that the first 
teaching of all bentes of pee as far as possible, 
of an experi kind. circumstances admit of it, 


the experiments should be made by the pupils themselves and not 

merely by the teacher, end though it may not be needful for every 

pupil to through every t, the committee think it 

Pentia] that every pupil ah d at least make some ents 

himself. For the same reasons they consider that the study of 

e to attendance M 
's 


t directly from the things 
about them. They do not su that it 
entirely to do wil the use 

ht to be used for reviewing 


impressions may be 
not from what 1s sai 


of them to m 
about such phenomena leads directly to the discussion of me- 


course of elementary mechanics, including h: talics and 
ne rerit the fact that ial once 
o committee do not the ries pogron 


very 
can be made in theoretical mechanics without consid 
Marity with the processes af mathematics, but they believe that 
by making constant to proofs the study of 
mechanics may be begun by boys who have acquired a 
fair knowledge of arithmetic, including decimals and proportion, 


oa 
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and as much es is 
Euclid. They believe that it 
put such further geometrical knowledge as may be required, 
such, for instance, as a knowledge of the properties of similar 
tnangles—in the first instance, during the couse of instruction in 
mechanics. . 

In reference to the order in which the other departments of 
physics should be siudied, the committee do not think it pos- 
sible to prescribe any one order that is necessarily preferable to 
others that might be adopted; but they consider it desirable that 
priority should be given to those branches in which the ideas 
encountered at the outset of the study are most eamly appre- 
bended, and illustiatlons of which are most frequently met with, 
in common experience. On these grounds they that the 





ulvalent to the first book of 
be found suffcient to im- 


elementary parts of the science of heat may advantageously 
follow mechanics ; that elementary optics (Including the laws of 
reflexion and iefraction, the formation of i colour, chro- 


matic dispersion, and the construction of the simple optical 
instruments) should come next, and afterwards the elements of 
electricity andemagnetism.’ When itis found possible to include 
in the work of a school a fuller or more advanced course of 
physics than that here indicated, the committee are of opmion 
that the discretion of the master, guided by the circumstances of 
the case, will best decide 1n what direction the extension shall 
take place; they suggest, however, that an early lace in the 
course should be to elementaiy astronomy, both because it 
furnishes the grandest and most perfect examples of the appl- 
cation of dynamical principles, and becanse it promotes an 
intelligent interest m phenomena which, in the most superficial 
aspects at least, cafnot fail to arrest the attention and familiarise 
the mind with the wide range of application of physical laws. 

Tne committee me strongly of opinion that no very beneficial 
results can be looked for fiom the general introduction of physics 
into school teaching, unless those who undertake to teach it have 
themselves made it the subject of serious and continued study and 
have also given attention to the best methods of imparting 
instiuction init. They therefore t that with a view to afford- 
ing facilities to persons desirous o teachers of physics 
for familisiuing themselves with the most efficient methdds and 
gaining ience in them, the Council of the British Asso- 
ciation should invite the 1 teachers of phyncs in the uni- 
veinties, colleges, and schools of the United Kingdom, to allow 
such persons, under suitable regulation, to be present at the in- 
siructions given by them, and, when practicable, to act as tem- 
porary assistant. The committee do not hereby mean that 
aspirants to the teaching function should be encouraged to drop 
in at random to hear any lecture by any estabhshed teacher who 
happened to be within reach ; the kind of attendance they have 
1n view would be systematic and continued for not less than some 
moderate period of time, such perhaps as two or three months, 
agieed upon at stating. 

They believe that the benefits which might result from the 
adopton of such a plan are very great ; the advantages to those 
who miat arel themselves of it are obvious, and while teachers 
of established success would have a chance of spreading widely 
their methods of instruction, and in fact of founding Is of 
discipline, the stimulus to exertion afforded by the conscionsness 
that they were bemg watched by men who were pieparing them- 
selves to Sempr RE similar to ther own would be of the 
most efficient . 


SECTIONAL PROCEEDINGS 
SECTION A—MATHEMATICS 


On tha apmrcation of Kirchhoff’s Rules for Electric Ctrasits to 
the solution of a Geometrical Pr oblent, by Prof. Clerk-Maxwell, 


problem is as follows :—Let it be required to 
arrange a em of points so that the straight lines jo em 
i d cid shall form & network such that the sum 
of the squares of all these joining lines shall be a minimum, the 
first and last points of 





gegment proportioned to the length of the segment. The problem 
1s thus expressed 
would involve the considgration of a large number of unknown 
quantities. 

* It should be stated that one member of the committes did not “approve 
gf the cider of the subjects aggeated in the text. 
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This number may be greatly 1educed by means of the analogy 
between this problem and the electrical problem of determining 
the currents and potentinls in the case of a network of wire 
having square meshes, one coiner of which is kept at a unit 
potential, while that of the other three corners is zero. This 
problem here been solved by Kirchhoffs method, the position 
of any point P inthe problem with reference to the 
given points A BC D, 1s by finding the values of the potentials 
Pe Pp Pe Pa Of the corresponding pomt in the electric problem 
when the coiners a b c d 1especüvely are those of unit potential. 
The position of P is then found by supposing p, Pp p. Py placed 
at A BCD respectively, and determining P as the centre of gravity- 
of the four masses, 


On the A Connection betexen Sun-spot and Atmospheric 
Ozone, by T. Moffat, M.D., F.G.S., &c. 

At the last meeting of the British Association, Mr. Smith, of 
Birmingham, gre me a record of the number of ncw groups of 
sun-spot» which appeared in each yçar for a number of years, 
and he asked me to compare the mean daily quantity of ozone 
in each year with the number of pe. Ihave done so, and in 
the following table I have given the mean daily quantity of ozone 
for nineteen years a3 P1369) with the number of groups. 




















Total number, 
of new groups, Mean daily Maimum 
Year. spots which! quantity of to Mean of orons. 
vo aronet 
nime dr: 
1851 I4I 2'6 I4I 26 
1852 125 19 t25 I'9 
1853 9I 20 202 1'5 
1854 67 34 205 22 
1855 K 211 21 
185 34 7 204 19 
1857 92 II I 26 
185 202 I'5 124. 3'5 
1859 205 22 130 20 
I 21I 21 101 1'7 
1861 | 204 1'9 224 1'9 
Mean, 166 | Mean, 272 
| T SS 
| Minimum Mean of orano. 
1862 166 2:6 91 2:0 
1863 124 3°5 6 34 
1864 130 20 2 : 
186 93 a4 7 
1562 45 1'7 ae II 
186 25 I'5 93 2'4 
1868 IOI l7 45 17 
1869 | 224 19 25 15 
Mean, 60 Mean, 1°7 




















It would appear from these figures that the maximum of sun- 
spot gives a maximum of ozone, and that the minimum of sun-spct 
gives minimum of ozone. The years 1854 and 1863 appear 
to be exceptional In 1854, however, ozone observations ai 
Hawarden were suspended for three months, which may account 
for the irregularity in that year. There i» I think, in these 
results, sufficient to Induce others to observe. 


On the employment of Charts on Gnomenic Projection for the 
general purposes of Navigation, by G. J. Mornson. 

The object of this paper is to recommend the adoption for the 
general purposes of navigation of charts on gnomonic projection, 
instead of on Mercator's projection, for the followfhg reasons :— 

I. The great circle course or shortest distance any 
two on the earth’s turface is shown by a straight lme on 
the chart. By means of a ruler, therefore, it is easy to find out 
in one moment the position of the great circle track along the 
whole couse from point to point, and thus to see at a glance if 
there be any obstacles in the way, whereas the plotting of a great 
circle track on a Mercator chart involves the expenditure of a 
great deal of time and trouble. 

2. When itis impossible to adopt the great circle course on 
account of obslacles in the way, it Ís easy, 1n n few moments, to 
lay down the best practicable course, whereas it is very difficult 
to do so on a Mercator chart. 


EJ 


NATURE | 


l [Sepe. 17, 1874. 





3. The measurement of distances on & Mercator chart is somo- 
difficult, whereas on these maps distances can be measured 
with a transperent scale, or a pair of compasses, in a few 
moments, 1 z 


1. It may be objected that only a small ion of the earth 
can be got on ane sheet, and there is a in drawing a 
preat circle conrse, Deest points Heated on sheets. 

is true ; but by taking some pains in the maps, 





observed that mtl 1872 only one rhi had 

in ihe Carens 1E f elei e Geen 
R. Tate, as occurring in th 

2, Prof Rupert Jones 


E 


of Foraminifera, 11 of Ostracoda, and s es 
A full list will appear as an ar ix to the next 
Club. 


sponge. 
nation shows that some are charged with spicules, whilst others 
are nearly free from them.” 


Prof F. A, Nicholson exhibited and described specimens of poe 
limestone 


three new species of Cystipus from the Corniferous li 
of Canada and Ohio, f these, C. Okioense, Nich., is distin- 
guished by its small size, d pointed calice, and small number 


Of septa; C. sguameswm, Nich. is remarkably the 
calice shallow and oblique; C. frxeticaresm, Nich., 
is a com id doit, con posed d titmeroas cylindrical, straight 


or y flexnous corellites. 

The next paper, by the same anthor, was devoted to the defi- 
nition of several species from the Lower Silurian of Ohio, A leto 
inflate of Hall was regarded as an undoubted Hispothoa. 


Description of new ics of Polysea from the Lower and 
Upper Silurian rocks of North America, by Prof, FL A. Nichol- 
son.—In thif' communication the author the following 
new species of Polyroa ;—1. Psloditya falciformis, Nich. ; a. 


JD, emacerata, Nich. ; 3. P. Nich. ; 4. P. ? 7 
Nich. ; s. P. f ormir, Nich. ; 6. Femestella ta, Nich 
7. Ceramopora Oktoensis, Nich. 


, E 
: Prof. Nicholson also read a on species Mevistdla. Tho 
spe ol tho genus 1 malara, he regarded as identical with 
dfa Columsaria alveolata, A new species Mavistella (Cedwm- 
saria) calicina, Nich, was described. , 
These papers were illustrated by numerous and beautiful 
examples of the species referred to. ` " a 


Nate on the so-called Crag” bed of Bridlington, by J. G 
ihe Rn ee ome 


soe contequence ofa request made by the late Prof Phillips 


not long his 
known collections of fossil shells from the celebrated ** Crag ® 
beds at Bridlington, and had furnished the Professor with a cata- 
logue raisennd lor new and forthcoming edition of his work 
on the Geology of Yorkshire. Dr. J lately at -Brid- 
Ungton witli ; Leckenby, and the “ ad 
underlay the boulder-clay, and rested conformably on a 
bed of oolite shale of a colour, which in ono place ap- 
peared to have been trturated and ited in the form ot 
clay. In this purpHsh clay they found a specimen of Zwrriela 
easa, Couthouy (an arctic and North. American shell), besides 
many other species which were comimon to the boulder-clay and 
i n bed. All the of ahells found in the - 


y glacial conditions. It had clearly no relation to the 
, as was formerly imagined to be thescase. i 


SECTION D—Brioroax 
DEPARTMENT OF ANATOMY AND PHYSIOLOGY 


"This department was not communication 
which excited such interest as that of Ferrier last 
, but it was fully 


to the average of the last few 
the solidity of the pepers and of the s 
crei openen me Section with the address printed 
in full in NATURE, X. p. 327, which was no less admirable © 
in than in matter. If this was a model of a 
3 ecture, the address of Dr. Hooker, also delivered 

are the entire Section, was equally one of & po; 
of new and difficult scientific observations. 
of illustrations and the actual 


' admirable 
The only report made to the was from the com- 
mittee appointed to in the conditions of intestinal 


confirmed, in the case af cats, Morean’s obtervation of the effect 
the secret 


tion, as well as the interference of chloral, morphia, ‘and other 
drags with the local action of magnesian kulphate. The com- 
mittee* was reappomted for the present year to continue these 
researches on the secretion and the movements of thé intestines. 

The most important communication on the first day was from 


Prof. Cleland, Om the Deve, 

of the Auditory Beude many characteristicall 
ingenious suggestions the author maintained that the fi 
ventricle is roofed in by nervous matter at an early period in the 
embryo, of which the li and the choroid plexus are the per- 
manent vestiges, He attempted to draw a between 
the flocculus with the partio m and the optic lobes, tracts, 
and nerves. Prof. H criticised these views at some 
dwellag perticularly on comparatively late development of 
the optic tracts, and denying that the roóf of the pnmitive 
nervous canal is ever completed in the region of the bulb, A 
certain Goodsinan which appeared in Prof. 
Cleland’s remarks has become rare the younger school of 
morphologists, and probably stimulated his critic to attack what 
must have seemed like the revival of a thrice-slain foe; but 
apart from interpretations and views, there were several im- 
portant observations in the paper which, it is hoped, will be 
ee Te ce 
A paper oy M: Thomson iolliyed, the Decomposition of . 
Ages, m which the purely chemical changes, the penetration of 
bacteria, and the growth of fungi were severally described-;+ and 
Dr. Macalister ed a human skull wisi the rare abnormality 
of a lacrymo-j suture. 2507 E 
As toe erorii Mules witch liie io Dec Bankes 


E . 
* Dr. Brunton and Dr Pya Smith, 
+ This paper wil be found reported 


of the Broin dud thè Mer- 





in tho Lensen Medical X coru fx 
Sept. 9. ze qe 5 A 
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address on Friday had dispersed, it seemed as if the room would 
have been left to anatomists and physiol ; but the anlval of 
blacksmiths, who began to erect a canras, attracted 
opular interest, and the visitors who flocked in were rewarded 
hearing and seeing Mr. Waterhouse Hawhjus discuss the true 
of the so-called clavicles of His account 
of the difficulty he experienced in building his model with these 
bones in the position at first assi them by Prof. Owen, of his 
fmally hanging them up in front of it to be fitted in after each 
spectator's taste, and of the shameful destruction of the results of 
his skill and labour at New York, was no less hic than the 
illustrations with which he proceeded to cover the canvas, show- 
ing the great reptile in every which would consist with 
the disputed bones vicles, osse pubis, or marsuplel 
bones. Mr. Hawkins advocated the last as the true character ; 
but though in the discussion which followed, some anatomists 
were to admit this approximation of the highest of 
repii to the marwupiel (or rather to the monotreme 
others refused to admit any reason for rejecting the identification 
of the bones in°dispute with the long bind Hike ossa pubis of alhed 
reptilian forms, which was made several years ago by Prof. 
Huxley. So at least the professor himself must have thought, 
for he only appeared at the conclusion of the discusmon in ume 
to hear Mi. Balfour's remarkable paper On the Development of 
Sharks. This will doubtless appear elsewhere in full. It was 
crowded with facts, well observed, well stated, and well illus- 
trated ; and will prove of first-rate importance, not only for 
eee but for the general doctrines of vertebrate develop- 
ment Of many new facts ascertained, perhaps the most starting 
is the development of the notochord by direct cellular prolifera- 
tlon from the hypoblast, Whether it will ulümately be found 
that this is its normal mode of formation am Vertebrata, or 
that it may be developed from different layers in different animals, 
the effect of this observation will be almost equally important 
Those anatomists who examined the beautiful series of sections 
on which Mr. Balfour founded his conclusions were satisfied of 
the accuracy of his histological facts Prof. Huxley ed 
tlie author of the paper in terms of high. commendation, though 
he inclined to believe that the apparent development from the 
lower embryonic layer might really be a secondary process. 
Mr Lankester and Dr. Foster spoke of the service rendered to 
biology by Dr. Dohrn's Institute at Naples, where Mr. Balfour's 
obee: vations were made, an institute to the success of which the 
Britsh Assoctation had the honour to contribute. 

The following paper by Prof Redfern, Ou Food in Plants and 
Animals, has been well reported in the Britsk Medical Journal 
ee 29, 285. It was illustrated by a striking series of 
specimens Slants wing on different soils, and the laws of 
nutrition in organized beings generally were applied with great 
force to the practical question of the food of the uring classes 
in the north of Irelan Well delivered, and clear] reseed, 
it appeared to be understood as well as applauded a full 
audience. . 


The first paper read in the ent on Monday was by 
Prof, Macalister, On the Tongue of the Great Anteater, Including 
an account of its enormous retractile muscles and of the salivary 

lands. In a discussion which followed, reference was made to 

e original dissection of Myrmecophaga by Prof Owen, and 
also to the Soie bons ot Me. Flower on the same parts, of 
which a summary was published in the JMedxa/ Timer and 
Gassie of last year. 

The next paper, by Dean Byrne, was an attempt to connect 
the funch development of thought with the structural de- 
Ten of the brain, in their gradual evolution throughout 
the Vertebrata, as well as in their growth from the infant to the 
adult. Many interesting facts of animal psychology were re- 
lated, and many acute comments offered, but unfortunately the 
works from which the author drew his facts of anatomy, patho- 
logy, and development were either antiquated or otherwise im- 
perfect representations of the present state of knowledge on the 
ports in question, 

rss the paper which followed was also by an outsider, 
the Professor of Chemistry in Edmburgh has had the ad- 
vantage of a medical tfaining, and his anatomy and histology 
were as accurate as his physics. Nothing could be more interesting 
than the way in which Dr. Crum Brown described the methods 
he employed to ascertain the exact position of the semi-circular 
canals of the ear, and the experiments he made on the sense of 


rotation The substance of the communication will be found in. 


tho last number of the nal of Anatomy. and Phy. i 
Notwithstanding some citicisms offered by Mr. Charles Brooke 


on the acoustics of the paper, both its anatomical facts and its 

conclusion as to the fun of the canals appeared to find 

iin es arial te uu mr e UM M 

qune proot of hom tich a field Iles on thie borde em between 

Se artilea) bertitocies ies into which we hare divided the world of 
ce. 

Before the department rose, Dr. Caton exhibited a new 
adaptation of a microscope on tha Hartnack model, for the. 
purpose of examining the tissues in living mammals. It wasa 
cheaper, and, as the anthor believed, & more readily applicable 
modification of the exhibited by Professors Stricker 
and Sanderson, at the h ing of the Association. 

, Prof. Huxley opened the last day of session with an account of 
his recent observations on the development of the Columala 
anris in Amphibia. While fully confirming the position of the 
quadratum (or malleus) in the mandibular arch of vertebrates, 
and of the mens in the hyoidean, these investigations ap to 
show conclusively that in the amphibifin, at least, the columella 
(or stapes) begins as an from the periotic capsule, and 
is therefore unconnected with any visceral arch ; although, as the 
speaker was careful to state, it might yet be possible that the 
hyoid arch had, at a very period, left some of the 
tisene of its topmost extremity to the ear-capsule, and 
that this might afterwards give rise tothe stapes. In theabsence 
of Mr. Parker there was no one competent to criticise the paper 
from persone] know ; but a word dropped as to the many 
changes in the homologies of the ‘ossicule auditus, 
elicited a masterly and characteristic exposition of the series of 
new facts, and the modifications of theory they have led to, from 
Reichert’s first observations down to ‘present time. The 


embryonic structures and shaped themselves on the board, 
and shifted their in accordance with the views of 
successive o until a graphic epitome of the progress of 


bservers, 
knowledge on the subject was completed. 
Mr. Lankester's paper which followed was also embryological. 


: rgan 
ee poppe of this structure in the highest mollusk corresponds 


€ ozone in 


Thus ended a busy and not uneventful meeti of the depart- 
ment. Com g it with recent (nes ean ifa 
crowded as it sometimes was at Bradford, nor so empty as it 


usually was at Brighton and pa i The most import ut 
paper last e ; that of Prof. B on the electrical 
Changes which accompany the contrachon of Diona, excited 
little popular interest, and the discussions at Edmburgh on 
various points of Cetacean anatomy, th carried on by Turner, 
Flower, Macalister, Struthers, and M were caviare to the 
general This year a corresponding importance may be fairly 


assigned to the logical papers contnbuted by Prof. 
Hurley, Mr. Ba lw. Mr. Balfour, and Prof. Cleland. 


tatives from the 
northern unlvermtie& Apart from the intinsic value of the 
papers read, there is so much to be gained from personal contact 

discumion with men working af the same objects, that few 
pour teal at the conclusion of a meetmg that they have not 

rewarded for the sacrifice of time and convenience, and the 
scientific value of the Association entirely depends on its power 
of attracting those who are seriously engaged in the piosccu- 
Heep communication of the subjects which form its several 

es. 
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“giles urs SCIENTIFIC SERIALS 
un ical Magusiwe, September.— This number contains four 
daga acie 1) The of the Permian and Triassic 
by H. B. Woodward, F.G. The object is to show that 
the break between the subdivisions of the Triassic rocks 
in J rests on unsatisfactory evidence; that in the Permian 


beds.there are evidences of unconformity; and that probably 
future researches will lead to the resumption af tia tern 
“ Poikilitic" to efibrace both the Permian and Trias.—(2) On 


the Pleistocene $ Mammalian remains in the 
vicinity of Ilford, ` ess Woodward and Davis. 
This article consists references to numbers of 
the magazine, the chief restate of ngo m Ii belog a letter D 
Mr. Searles Wood.. He f beheved the llford b 


with an extract from Dr. Falconer's ical memoirs. — ' 
(4) On West Indian Tertiary Fossils, by R. J. Lechmere Guppy ;. 
a first instalment RHET. 


of descriptions are to be 

Mr. J. W. Barkas, in a letter, announces that he has found a jaw 
of Ampkicentrusm, in sub-cerboniferous limestone near Richmond, 
_ > and suggests that it must have lived both in fresh and salt waters; 
like some modern fishes, - - 

Astronomische Nackrickien, No. 2,005.—1L. Seidel contributes 
a on the estimation of the most probable value of 2 number 
of varying obeervatiofis of the same as the value of a 
Re of obeertations of Tio of a double star. There 
are a quantity of position observations on Coggis’s 
by C. H. Davis, Ant. A eee 


A pullar, and Alexander 
the following elements of this comet are found by W. Fabritius — 


; ` T = July 8:90006 ` 
Loy dus Log. ¢ = 98529699 
= 118 44' 9*6 
i = 66'a3 ro 
æ a 152° 21' 424 


The opposi hemeris of the planet Hecate (100) is contri- 
buted by Dr]. E Stark for each day from Sept. 17 to Oct. 27. 
—Prof. S sends a table of his observations on solar spots 
and pro for June. Capt. Herschel writes to ask for 
letters of Sir J. Herschel, stating that a collection is being 
made, M 3 
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SOCIETIES AND ACADEMIES 
-1 PARIS A 

Academy of Sciences, Sept. 7.—M. Frémy in the chair. —. 
M, Remal presented the Academy with the second volume of his 
“ Traité de Mécanique Géndale,” and made some remarks 
thereon. —M, P. Volpicelli addressed a letter to the president, 
stating that in 1854 Melloni had communicated & note to the 
Academy, entitled ''Researches on Electrostatic ion.” 
Fifteen days afterwards the Italian physicist died of cholera at 
Naples, and since that time the a (M. Volpicelli) had sub- 
mitted fifteen communications to the Academy on the same sub- 
ject, all of which confirmed Mellon!’s of electrostatic 
induction. M. Volpicelli now begs the to appoint a 
commission to report on these experiments, and expresses a hope 
af being tted to repeat them before it MM. Becquerel, 
Faye, y, Edm. Becquerel, and Jamin were named commis- 
TS vagi on the electne conductivity of ligneous 
bodies, by Th. du Moncel.—Presence of xircosyenite in the 
Canary Lles, by M. Stan. Mounier. The mineral was found in 
a collection made by M. Webb on the Pena Mountains. —On 
some laboratory expenments the action of toxic gases 
on Phywlaxera ; actual state of the y in the Charente pro- 
vinces ; extract from a letter fiom M. Maurice Girard to M. 
Dumas The gas tried was that liberated from a: $ 
carbonate, Pieces of brick saturated with the solution of the 
salt were placed in the bottoms of flasks ; above the solution and 
petunia brick some strong paper was supported on which were 
placed phyllorerised roots. The roots thus escaped direct 
contact with the solution and received only the gases evolved 
(CS, and H,S). At the end of twenty-four hours neari 
all tLe ime ts were dead, with the Eiccpüon of some. emal 


larvz and some eggs; at the end of two days all the 
insects and the part of the eggs were dead ; while st 
the end of four days complete death of the eggs took place. 
sae UE ic IDEE nud colt rice 
some con P TOOLS € 

Sim tas others + necp ans ic hd cip cce la thee 
last fiasks.—On some flew points in the natural history of 
B vastotrix'; a letter from M. Lichtenstein to M. Dumas. 
The author thus sums up the life history of tho insect so far as at 


Osdsiim ; 
extract from a letter from M. 0 to M. Dumas.—Em- 
ployment of the lime from puriiers to check Pipllasera ; 
extract from a letter from M. etit to M. Dumas. —Observa- 
tion of an extraordinary pamage of corpuscles across the stn; a 

from M. Gruey, of the Toulouse Observatory, to the 


.president. The took placo on the sth, and 7th of the 
.| present month, some applications of 's 
“to elliptic functions to curves of the second degree, by 


turbid, and the solu on filtration, leaves 
Soules caute A Ge tte, This substance P 


been examined in some detàil. It i 
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THE MIGRATION ON BIRDS 


HE "silly season" has this year been-marked by 

some discussion in the newspapers on the migra- 

tion of birds. The various letters published have shown 

the normal want, if not of knowledge, yet of profundity ; 

and I fear lest the subject, which really deserves the best 

attention from naturalists, should suffer in repute by the 
absurdities lavished upon it. 

The discussion began, if I am nót mistaken, with a 
theory of migration set forth by a Scandinavian poet, 
which treated that wonderful movement as an attempt on 
the part of birds to attain * more light." It proceeded 
on the hypothesis that the birds which are summer- 
visitors to northern climes, finding that the days grow 
Shorter as summer advances, retire southwards to find 
“more light,” and that the same desire prompts their 
return northwards in spring. To show the fallacy of this 
hypothesis it is sufficient to observe that the southward 
movement not only begins, but is with many species in 
great part accomplished, long before the autumnal equinox, 
when consequently the birds are journeying to increasingly 
shorter days ; and in like manner their northward more- 
ment is set on foot before the vernal equinox, with of 
course the same result, Whether this theory was ever 
intended in earnest or was only a poetic fancy I do not 
know, nor is it really worth while to inquire. It is enough 
that it contains its own refutation. 

I have no intention of commenting upon the whole dis- 
cussion, Few, if any, of the letters which followed contain 
anything to the purpose either way. But one published 
in the Times of Friday, Sept. 18, seems to require special 
notice, since it professes to give "the latest accepted 
theory " on the subject ; and the writer, without actually 
saying that it is received by a very great authority, whom 
he names, intimates that it does not meet with his dis- 
approval Of this “latest accepted theory ? I must con- 
fess I never before heard ; and now that it is before me, it 
scems to be not only unsupported by facts, but to amount 
to no explanation at al. After briefly touching upon the 
difficulty which the shorter-winged Birds of Passage must 
have in effecting their voyages, the writer says :— 

“I believe it was only some twenty or thirty years ago 
that anything like a practical solution of the difficulty was 
amived at, The birds conme about the south 
coast are sejzed with a sudden ımpulse or mania to fly 
upwards. This is caused by some atmospheric change 
coinciding with a warm south wind moving in a high 
stratum, Into which the birds soar with an involuntary 
motion of their wi This motion (involuntary like 
tbat of the heart) is continued for many hours, and the 
buds fly blindly along until the paroxysm passes off, when 
they at once begin to descend, making many a fatal drop 
into the sea, 

“The same phenomenon occurs in Africa and southern 
countries, where the migratory birds congregate for a 
northern flight abeut Ap Experiments were tried here 
und in Africa which tended to corroborate the above 
facts. Migratory birds were kept in cages along the 
coast, and it was found that eachewas seized with a pro- 
longed paroxysm coinciding with the time that the wild 
b disappeared. Cages were constructed with silk at 
top and bottom to prevent the birds from killing them- 
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selves ; and it was noticed that after the had 
passed away, the birds began to look t them, to 


plume themselves, and eat and drink, apparently with a 
notion that they had arrived at their new home," 


On reading these wonderful paragraphs, some ques- 
tions naturally arise. How does the writer account for 
his “birds congregating about the south coast?" What 
brings them there, that they may be “seized with a 
sudden impulse or mania to fly upwards?" Who has 
ever observed the “ atmospheric change” and coincident 
“warm south wind moving in a high stratum?” Do 
these remarkable meteorological phenomena occur but 
once in the whole season of migration, or is there a suc- 
cession of them to suit the conyenience of each migratory 
species? ‘Who, moreover, has seen the birds soar into 
this peculiar current of air? and who of such fortunate 
persons knows thaf the motion of their wings under such 
conditions is “involuntary like that of the heart?” Finally, 
what is the cause of the “paroxysm ”? for, without know- 
ing that, to attempt to explain the observed facts of 
migration is an attempt to explain obscurum per ob- 
Scurins. 

When a satisfactory answer is given to these questions, 
it will be time to inquire whether this ''latest accepted 
theory ” of migration sets the matter in any clearer light, 
or whether it is not as arrant nonsense as was ever foisted 
upon an innocent public, even at the height of the “silly 
season.” The last paragraph of the writer’s letter, I may 
remark, has nothing in it of consequence. Granting that 
the migratory impulse is instinctive, it is, like other in- 
stinctive practices, followed as far as circumstances will 
allow. ' 

Permit me now to point out to those interested in the 
solution of this mystery of mysteries the chief matters to 
which the attention of observers and theorisers should be 
directed. 

L The original Cause or Causes of Migration—In 
some cases scarcity of food would seem to be a sufficient 
cause, and ıt is undoubtedly the most obvious one that 
presents itself to our mind. As food grows scarce towards 
the end of summer in the most northern limits of the 
range of a species, the individuals affected thereby seek 
it in other countries. Thus doing, they press upon the 
haunt of other individuals ; these in like manner upon 
that of yet others, and so on, until the movement which 
began in the far north is communicated to the individuals 
occupying the extreme southern range of the species at 
that season ; though, but for such an invasion, these last 
might be content to stay some time longer in the 
enjoyment of their existing quarters. When we con- 
sider, however, the return movement, at the end of 
winter, it is doubtful, I think, whether scarcity of 
food can be assigned as its sole or suficient cause. 
But here we feel the want of knowledge. At pre- 
sent we are far too little acquainted with the physical 
peculiarities of those more equatorial regions, which 
in winter are crowded with emigrants from the north, to 
come to any final decision. It seems not too violent an 
assumption to suppose that though such regions are well 
fitted for the winter resort of the bird-population of the 
north, they may be deficient in certain necessanes for the 
nursery ; and it seems still less of an assumption to suppose 
that even if such necessaries are not wanting, yet that the 
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regions in question would not supply food sufficient for 
both parents and offspring—the latter being, at the lowest 
computation, twice as numerous as the former—unless 
the numbers of both were diminished by the casualties of 
- travel, But another point must not be overlooked. The 
_ most sedentary of birds year after year occupy the same 
quarters in the breeding season. In some instances this 
imay be ascribed, it is true, to the old haunt affording the 
sole-or the most convenient site for the nest in the neigh- 
dourhood, but ih so many instances such is not the case, 
that we are led to believe in the existence of a real par- 
tiality, while there are quite enough exceptions to show 
' that a choice is exercised’ The same may equally 
"be said of the most migrant of birds, and perhaps 
the strongest instance that has ever come to my know- 
ledge refers to one of the latter. A pair of Stone Curlews 

CEdicnemus crefitans)—a very migratory species, affect- 
- ing almost exclusively the most open country—were 

dn the habit of resorting for many years to the same 
spot, though {ts character was entirely changed. It had 
been part of an extensive rabbit warren, and was become 
the centre of a-large and flourishing plantation. It seems 
to me, therefore, that among the causes of migration the 
desire of returning-to old haunts must be included. . 

IL Ths Mode or Modes of Migration.—This heading is 
capable of much subdivision, The means of transition are 
of course found in the bird’s wings, but do all birds mi- 
' graté in the same manner? Nay, more, does the same 
species of bird migrate in the same manner at all times ? 
And how is its return to the old haunt accomplished 
with a degree of certainty that in most cases may be called 
unerring ? i 
+ That all birds do not migrate in the same manner is 
pretty plain. Some, as the swallows, conspicuously con- 
‘gregate in vast flocks, and so leave our shores in a large 
company, while the majority of our summer visitors slip 
away almost unobserved, edch Bppateney without concert 
with others." 

» Itisalsopretty nearly certain that thessmensecerer bird 
-doés not migrate in the same manner at all times. Mr, 
St. John telis us of the arrival of skylarks on the coast of 
Norway :— They come flitting over in a constant strag- 
- 'glidg stream, not in compact flocks.” Yet it is-notorious 
that'a little later these same birds collect in enormous 
flocks, which prosecute their voyage in.company. As 
tending to the same conclusion, I need hardly do more 
than refer to the excellent observations of Mr. Kndk on 
the movements of the Pied Wagtail (“ Ornithological 
.Rambles," third edition, pp. 81—86) and, indeed, to the 
‘whole of his remarks on migration, because they must or 
ought to be known to everyone who takes an interest in 
the subject. But more than this, it is pretty nearly cer- 
- tain that of the majority of northward migrants in spring 

.the males take the lead, and anticipate the advent of their 
mates by some days, not to say weeks—a fact which may 
possibly indicate the existence of anothey cause of migra- 
-tion to which I have not before alluded—while this 
peculiarity -has never been observed in the autumnal 
-movement. 

'-- Then comes the question, How is it that birds. find their 
way ‘back to their old home? This seems ‘to me the 
most “inexplicable part of the whole matter. I cannot 
even offer an approach t to its{solution. There was a time 
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when I had hopes that what is called the “homing” 
faculty in pigeons might furnish a clue, but my good 
friend Mr. Tegetmeier. has cruelly deprived me of that 
consolation, declaring that knowledge of landmarks ob- 
tained by sight, ang sight only, is the sense which directs 
these birds, with which he is so conversant ; while sight 
-alone can hardly be regarded as much of an aid to birds 
—end there is some reason to think that there are 
several such—which at one stretch transport themselves 
across the bread-h of Europe. Here I have no theory to 
advance, no prejudice to sustain, I should be thankful 
indeed for any Hypothesis that would be in accordance 
with observed facts. They leave no room for chance and - 
not much for counteracting forces. Occasionally the 
return of the nigFtingale, the swallow, or other land birds, 
may be somewhat delayed, but most sea-fowl can be 
trusted as the almanack itself. Were they satellites re- 
volving around this earth, their arrival could not be more 
surely calculated by anastronomer. Foul weather or fair, 
heat or cold, the puffins repair to some of their stations as 
regularly on a given day as if their movements were timed by 
clock-work. Whe-her they have come from far or from near 
we know not, but other birds certainly come from a great 
distance, ánd yet they make their appearance with scarcely 
less exactness. Nor is the regularity with which certaih 
species disappear much inferior; every observer knows 
how abundant the swiftis up to the time of its leaving its 
summer home, and how rarely it is^ seen after that time is 
past. Yet all this, marvellous as it may seem, is farless 
marvellous than the instinct, or whatever else we may call 
it, which guides the birds in their voyages, and gives them 
the power of directing their flight year after year to the 
same spot. The solution is probably simple in the 
extreme—possibly before our eyes at this moment if we 
could but see it—tut whosoever discovers it will assuredly 
deserve to have his name remembered among those of the 
greatest discoverers of this or any age. ` 

- ALFRED NEWTON 





COMPETITIVE EXAMINATIONS 


i so universally substituting Competitive Examination 

for the much less perfect systems of patronage and 
favouritism previously adopted for filling appointments 
and distributing emoluments, no doubt the step has been 
in the right directicn ; but as with all novel systems, the - 
necessary details of its working have not been fully mas- 
tered, and we have complaints,—such as from many 
who have no other recommendations upon which to 
make selections in scientific appointment, apd from the 
India Civil Service —that the results are not, in the long . 
run, so successful as could be wished. Many ofthe objec- 
tions.which were at the outset thought to be insurmount- 
able, have been proved to be insignificant and reme- 
diable ; whilst others, unforeseen and more difficult to 
overcome, are daiy becoming more and more con- 
spicuous. . 

The most important of these objections depends on the 
"fact that it is impossible, from the list of succ ssful can- 
didates, even when they are classet according to the 
number of marks they faye obtained, to determine 
whether thzy belongeto the one pr the other of two very 
different qualities cf mind. These are certain students 
whose chief capacity consists of a Very- excellent memory 
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in combination with a power of discriminating what is, 
and what is not, important in an examination point of 
view. These, in the hands of an experienced teacher, an 
able ‘‘crammer,/’ or with well-selected books at their dis- 
posal, are able, by dint of hard work, so far to make up 
for their own deficiency in originating power, as to 
appear, in an examination conducted on ordinary methods, 
indistinguishable from those who, by accurate observation 
and much less reading than themselves, have from their 
superior capacity been able to obtain the same amount 
of information. What is the result? Taking an in- 
stance in which one of each.of these classes com- 
petes, one against the other, perhaps the former has 
come out senior and the latter second in the examina- 
tion list. The latter knows that he might have done 
better without much effort, and is in no way injured by 
being bealen. But the former is in a very different posi- 
tion. He finds himself placed above a man of acknow- 
ledged great ability, and from this in his smaller mind 
be infers that he is greater still, considering that he has 
beaten all. He goes forth into the world with a conscious 
and unfounded feeling of power; sets up for being a 
genius; and though his capacities may be anything but 
inconsiderable, he completely over-estumates himself. If 
he is a man who has to get his living entirely by bis own 
work he most probably attempts the highest things; to 
become a barrister or a physician rather than to follow 
the routine of a solicitor or a general practitioner, for 
which in reality he is more suited. When the struggle 
for life commences in earnest he has the continual moiti- 
fication of seeing others, to whom he has been led by his 
examination results to think himself superior, passing him 
on account of their greater ability. This sours his dispo- 
sition, depresses him umwarrantably, compels him ulti- 
mately to relinquish his higher aspirations, and, as a 
despondent cynic, makes him take to the more humble 
line of action which at the time of his success he despised 
so thoroughly. 

This is not an overdrawn picture, its counterpart may 
be seen on all sides, and rhany more like it will be forth- 
coming.if some radical change is not made in the method 
ofexamination now in vogue. What that change must 
be deserves the serious consideration of all interested in 
the progress of every branch of social economy, as well as 
of those who have the responsibility of filling posts of 
scientific importance. In this respect we think that the 
older Universities, Oxford and Cambridge, in their more 
venerable honour examinations, set by far the best ex- 
ample. How accurately, in many of the colleges, the 
exact mental capacities of those of its undergraduates 
who are candidates for honours are known, is also more 
than surprising to the uninitiated. The reason of this is 
that the examiners are men of acknowledged ability, and 
what is as much to the point, they have themselves gone 
through the same training, with the same objects in view, 

-as those whom they are comparing. The ultimate object 
of work has no doubt a ‘very important bearing on the 
manner in which it is undertaken ; and it is hardly to be 

* wondered at that in a competition like that for the India 
Civil Service, in which so painfully large a number of 
subjects is frequently included by some of the candidates, 
specialist examiners find it extremely difficult to judge, 
from the undigested mass of answers they have to com- 


pare, which is the least bad of the candidates before them. 
In institutions like the University of London, the system 
of offering scholarships to be competed for in special 
“honours” examinations, which follow those for simply 
obtaining the degree, has, in many cases we could refer 
to, had the same injurious effect of giving men a false 
estimate of their own practical power of getting on in life; 
and whether in the long run the older method of con- 
ferring degrees after a pass examination only, without any 
associated pecuniary reward, is not the best is still a sub- 
ject quite sub judice. In Medical Science this is particu- 
larly the case, for in it, more than or as much as in any 
other, a purely theoretical knowledge of any department 
of Chemistry, Physics, or Biology, 1s but of slight valuc 
in comparison with the experience of the bed-side, when 
the commencing practitioner is called upon to diagnose 
and prescribe without any assistance from others. 

In the Universfties of Oxford and of Cambridge we 
have an opportunity of watching the working of the two 
different systems of examining competing candidates, In 
the former the lists appear with the names in each 
arranged alphabetically in three or four classes, and not 
according to the actual merit in each class The public are 
therefore told by this method the average standard to which 
a man has risen, and no more; for *the rest they are left 
to judge by other entirely independent and perfectly 
voluntary performances by which he has the opportunity 
of exhibiting the quality of his ability, In Cambridze 
the tripos lists place each man in exactly his place. with 
regard to the other men of his year who have taken up 
the same subject as himself, and every attempt is madc 
to maintain.all the tnposes at such a standard that corre- 
sponding classes indicate similar ability. From the re- 
marks with which we commenced it is evident that the 
Oxford system has many advantages ; and that the other 
is liable to lead to the injurious result we have mentioned, 
which in that particular case it does not, on account of 
the antiquity of the system and the extremely careful way 
in which the examinations are conducted. 

It is the fashion in most modern examinations to in- 
clude a large number of subjects, many of which may be 
taken up by each candidate. This, no doubt, is a mistake 
in many instances. It is not so much information that 1s 
wanted in a young man—that will come when the stimulus 
for showing it becomes greater, but the exhibition of 
mental capacity ; and with examiners of any worth, who 
have had any experience, it is not at all difficult to esti- 
mate the powers of candidates from a very few answers 
in a very few subjects, especially if any vivd voce and 
practical questions are included. 

À competitive examination should therefore have for its 
object the estimation of the power of the candidate, and 
that only. It should be so conducted as to place him on 
a standard table in such a position that 1f it yere possible 
from a physical examination of his brain to judge of his 
brain capacity, the results of the two methods would 
coincide. This can be best attained by restricting the 
examination to a few subjects ; by asking questions which 
call for method in their answers rather than fact ; and by 
having able examiners who are acquainted with future 
work to be expected of the candidate. Candidates thus 
selected in the long run must certainly be found more 
satisfactory than those chosen by any other method. 
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METEOROLOGY IN MAURITIUS 


subject having long received full and able investigation at 
Mr. Meldrum’s hands, and the correctness of his deduc- 


‘Results of Meteorological Observations taken in 1872 af | tions been abundantly tested by the success attending 


Mauritius; Monthly Notices of the Meteorological 
Society of Mauritius, 1873 ; pp. 23 to 53. 

i ee work of metcorological observation and discus- 

sion at this important station continues, as shown 

by these papers, to be prosecuted under Mr. Mel- 

drum’s direction with marked energy and success. 

The observations.at the observatory, which are made 

five times daily, embrace atmospheric pressure, tem- 

perature, humidity, cloud, rainfall, wind, thunder, light- 

ning, and meteors, of which the “Results” present us 


- „with a full and carefully prepared summary. We observe 


with much satisfaction that a barograph is in operation at 


, this important observatory, and very earnestly hope that 


future annual publications will give meteorologists what is 
greatly desiderated, viz., the data for the determination of 
the hourly barometric fluctuations of that region. It is 
stated that the monthly means of the’ dry and wet bulb 
thermometers have been derived from the observations at 
6 and of A.M. and 3} and 9} P.M. ; but those of the baro- 
meter from the observations at 9} AM., 33 P M., and 9j P.M. 
The formula employed in each case should in fyfture be ex- 
plicitly stated. We infer from an examination of the table 
that the barometric means are derived from the formula 


taxa to, but as regards tho thermometers, we 


have no means of knowing how the observations at the 
four hours were combined in deducing the mean tempera- 
ture, since the means of temperature at these hours are 
-not printed. Considering the hours at which the observa- 
-tions are made, the best formula for the mean tempera- 


tare would be sptspt op tmi, But the most satis- 


factory course would be to give the averages at the 
observed hours, leaving it to each to deduce from these 
the approximate mean temperatures. In all published 


, annual results the simple averages of actual observations 


-ought to be given, and these should in no case be made 
-to give way to averages hypothetically deduced. s 
- The rainfall has long occupied the attention of the 
Mauritius meteorologists, and a table is given showing 
the results of the rainfall at thirty-five stations. The 
annual amounts vary greatly, from an annudl average of 
33 in. at Gros Cailloux to 146 in. at Cluny.” The impor- 
tant bearing of the rainfall on the products and health of 
the island has been ably pointed out by Mr. Meldrum. 
It is much to be desired that this very energetic society 
should establish stations at suitable points over the island, 
at which observations of pressure, temperature, wind, &c., 
would be made. The position of the island, its peculiar 
physical configuration, and variety of vegetable covering, 
afford remarkable facilities for the investigation of not a 
few meteorological problems, such as the influence of 
- forests on climate, and the daily march and phases of 
the preasure, temperature, and humidity of the air às 


influenced by height, exposure, and the Character of the: 


vegetation in the immediate neighbourhóod of the instru- 
ment ~- - EAS 


‘The paper drawn up by Mr. Meldrum for the Vieana 


the warnings issued by him. The chief, and indeed only 
difficulty, in the way of the complete success of the 
system of warnings’ at Mauritius is the uncertainty as to 
when and where an advancing cyclone may recurve. 

But the most valuable article in these papers is the one 
by Mr. Meldrum “ On a rainfall periodicity corresponding 
with the sunspot periodicity.” The article is a fine in- 
stance of a broad and comprehensive discussion of the 
question dealt with through its details, and of an ex- 
treme caution in constant exercise in drawing the con- 
clusions. The result arrived at is this:—Whether we 
take the annual rainfall over the largest possible portion 
of the globe for short periods, or over a 8 portion 
for a longer period, we arrive at the same resutt, vir, an 
increase of-rain at or near the epochs of maximum sun- 
spot area, and a decrease of rain at or near the epochs of 
minimum sun-spot area. The exceptions are few and 
trifling, being only such as might be expected in this as in 
other questions of physical research, and they ell gradually 
and inevitably disappear from the results as the inquiry 
is made to cover more extended portions of the earth’s 
surface and a longer interval of time. 

Much interest attaches to the prosecution of the inquiry 
regarding the relations of solar and atmospheric changes 
into other branches of meteorology, such as the pressure, 
temperature, humidity, electricity, and motions of the air. 
Does the temperature fluctuate with the sun-spot period? 
and if so, is the increase and decrease uniform and simul. 
taneous over the globe, or do the warm and cold periods 
differ widely in different regions? How is the distribu- 
tion of atmospheric pressure affected? Are the inequalities _ 
intensified or reduced, or does the difference find expres- 
sión chiefly in a greater or less disturbance of the atmo- 
sphere, resulting in an increase or decrease of the daily 
fluctuation as measured by the observed differences in 
the readings made, say at 9 A.M. from day to day? In ^ 
the further development of “the meteorology of the 
future,” these are some of the more important questions 
that will be first inquired into, 
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OUR BOOK SHELF 


A Manual of Metallurgy. By W. H. Greenwood, 
F.C.S., Associate of the R School of Mines. 
Tonus and Glasgow: W. Collins, Sons, and Co. 
1874. J 


"THE author states that the work is “ primarily dene 
for the use of students preparing for the advanced stage 
of the examinations of the Science and Art Department! 
This, the first volume, contains 250 of which 150 
are devoted to iron and steel it may be observed 
that as there is an excellent treatise on the Metall of 


Iran, in Weale’s Series, this part is less 
oer ee students 


the second, in which the metal- 


lurgy of copper, lead, zinc, silver, gold, mercury, nickel. 
cobalt and Oe tac wil be desc bed. ; 
Mr. Greenwood has availed of his notes of Dr, 


i : Percy's lectures at the Royal School of Mines, and has 


spared no pains in gathering materials for the work from 
- original memoirs, as, well as from the few well-known 


‘ Meteorological Congress regarding the practicability and | French and German-metallurgical works. 


utility of storm warnings is of considerable value, the 
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re m eI . The author has de- 
scri the recent improvements made with a vlew to 
supersede manual labour in puddling—such as the ro- 
tative furnaces of Siemens and Danks. Siemens’ process 
for the production of wrought iron direct from the ore is 
also given, and the excellent researches of Bell, Snelus, 
and Dr. W. M. Watts are duly noticed. In the rest 
of ,the book, the metallurgy of tin, antimony, arsenic, 
bismuth, and platinum are somewhat briefly treated. 
The various processes are illustrated by fifty-nine well- 
chosen engravings. 

The book contains some curious verbal errors ; but, 
viewed as a whole, we have no hesitation in saying that 
the work is good, and may be recommended to the class 
of readers for whom it is intended. 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by Ais correspondents, No motice is taken of anonymous 
communications.) 


Fossils in Trap 


THE occurrence of fossils in the volcanic rocks of our Scottish 
carboniferous series is by no means uncommon, A cuous 
example was described by me in the " Transactions of the 
Geölogical pone ni Glasgow,” vol. ii p. 97. 

The plant thence derived were afterwards and 
descnbed Mr, Binnle of Manchester, and Mr. Carruthers of 
-the British Museum, and in the latter institution are deposited 
lage polished slabs of entire trees, together with specimens of 
the encloaing 10ck. 

At a later period a tooth of Clexodws cristatus was also dis- 
covered in the same beds. The analysis of the rock was made 
by the late Mr. John Wallace Young, {and given by him in the 
Chemical News, vol. xiii. p. 73. 

The rock enclosing these remains is so heavy and compact, so 


completely devoid of any mgns of stratification when fractured, 
that all xus investigators, from Prof Buckland in 1819, 
down to Dr. Biyce in 1865, dismissed it with a conclusive click 


of the hammer as simply £ra£ rock not likely to contain fossils. 
The condition tn which the fossils are found may be de- 
scribed in thepreclse woras of your Nova Scotla correspon- 
dent (NATURE, vol. x. p. ) as “inatssolndly suited wath 
trap ;” nevertheless, there ls every probability that, originally 
the en matrix must have reached the fossis in the 
shape of volcanic asb, or, more likely stil, in the shape of 
a thick fluid sediment envelopmg the trunks of the trees as 
they stood erect, with their broken branches, leaves, and fiuit 
scattered around them. We have numerous instances of ash- 
beds overlying limestone beds contai corals, and I suspect 
Mr. Honeyman's “frap rock im a fuid state” would resolve 
itself into a rock of the nature above indicated ; at all events, 
it would be very interesting to geologists on this side to receive 
specimens for closer examination. With regard to the pom- 
bility of fossils belng enclosed and ed in fluid lava, I ma 
mention that when at Catania in 1867, I was informed by Pr 
Sylvestri that oak trees on Mount Etna when oveitaken by lava 
streams are not actually annihilated, but the Java forms a sort of 
hollow cylinder around the trees, in which they are carbonised, 
and the silex contained in the wood collects in a fused mass at 
the bottom of the trunk. Such fused masses I met with at the 
foot of some of the stems of trees excavated by me at Arran, and 
numerous pebbles, evidently derived fiom the same source, are 
be picked up on the shore between the Fallen Rocks and 
the en at the north end of Arran, E. A. WUNSCH 


Loch Ranxa, Arran, Sept. 19 





Chrysomela Banksii 


Ix answer to Mer. Moguridge (NATURE, vol x. p. 355), his 
conjecture as to CAryso a Banksu is correct ; though whether the 
fluid it emits is Irritating or not I cannot say. It is a habit pos- 
semed by the allied genase Line and Timarche. 


Camberwell Road, Sept. 16 H, Power 


Meteor 


Tue following is an account of a brilliant meteor which ap- 
peared at 8 53 P.M. on Wednesday, Sept. 16 :— 

Size 1 about four times that of Jupiter. 

Colour : blue, with a red tail. 3 

Brightness : throwing a shadow deeper than that of a full 
moon, 


Angular measurement of tail : from 12° to 15°. 

Duration : about 15”. 

Direction of comse: N.W. 

Zenith distance of point of diseppearance : 75°. 

The brilliancy of the tail threw a red light on the surrounding 
G. H. Hopkins 


landscape. 
Bisterne Close, Burley, Hants, Sept. 16 7 








THE INTERNATIONAL CONGRESS OF 
ORIENTALISTS 


TRE second meeting of students of Oriental Literature 
and Science has brought to a successful ter- 
mination under tbe presidency of Dr. Samuel Birch, 
Keeper of the Oriental Antiquities in the British Museum. 
On Monday, the 14th inst., the Congress was opened at 
the Royal Institution, 21, Albemarle Street, when the 
president delivered a brilliant and highly interesting 
address upon the scope and value of these annual meet- 
ings. 

"Our century,” said Dr. Birch, ‘‘has scen a striking 
revival of Orientalism, and the discoveries in Mesopotamia, 
m into hen 


immense material is now at the atudents d r the 
first time, a contemporary history of recorded events in these 
old times. In Egypt only the other day, M. Manetto discovered 
fiesh inscriptions at Karnak the conquest of Thothmes 
IIL These enabled him, in a paper just read before the French 
Academy of Inscriptions, to propose im it reforms in our 
Egyphan sarapby. Mr. George Smith's excavations at 
Xonyunni have brought to new Assyrian texts ; whilst in 
Indis, Cairn Cunnmgham’s labours promise very unportant 
results. Every facility should be given for excavations in the 
East, especially for such as follow up the hints afforded by monu- 
ments] information. Two monumental discoveries made in 
recent times are of supreme importance, namely the Canopus 
tnglyph tablet and a bili inscription of Dali, ‘ Idalum,” in 
Cyprus. The Canopus stele has proved beyond a doubt, if 


doubt stil lingered in dark corners, the truth ol the declpherment 
of the hi yphs, whilst the Dali text has-led.to mae aie A 
of the old Cyprian language, which turns out to be of G 

form. The Mesopotamian and tian monumental disco- 


veries make us acquainted with old su empires, and the 
Moabite stone is the most ancient document of alphabetic 
writing.” 

On Tuesday the second day’s work commenced with 
the president’s 1eception in the Egyptian and Oriental 
Department of the British Museum. e meeting of the 
Semitic Section, under the presidency of Sir Henry 
Rawlinson, took place in the theatre of the Royal 
Institution, where the learned Assyriologist delivered 
his opening address, in whıch he spoke on the great 
importance of the Semitic group of languages. 

On the conclusion of this address . Jules Oppert, 
in a lengthy speech delivered in French, brought before 
the meeting the result of his labours upo the second of 
the three inscriptions of King Darius at Behistun, 

On Wedn y, after an entertainment by the Right 
Hon. Sir Bartle Frere, and a reception at Kew Gardens 
by Dr. Hooker, in his capacity as President of the 
Royal Society, the Turanian Section opened its session 
at King’s Co under the presidency of Sir Walter 
Elliot. After his address a very interesting paper was 
read “On the Study of Turanian m on da y Prof, 
Hunfalvy, of Hungary. In this paper the Prolessor showed 
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by numerous facts adduced from Hungarian, Wogul 
Ostiak, and Finnish, ‘that the established notion of 
Turanianism seems not to be well founded, and that by. 
se ecer Ded matins i leida we student into many errors. 
endeavoured to show, consequently, that the 
same method of studying, which has created the 
and Semitic linguistic Mere pa, also be appli 
to the Turanign languages, and before such a perfect 


scientific method is reached, every comparative study of |. 


them must be unavailing. 

Perhaps the most interesting was entitled "The 
State of the Chinese ¢ at the time of the invention 
of Writing,” by Kex. J. in which the author treated 
of the state of opinion as to the time of the invention eb 


Chinese writing, the changes in the Jan ed the 
last 1,200 and from the time of clus A.D. 
600 ; and Jaid down the theory that the Chinese characters 


are an index to the sound of thé words at the time of the 
invention, and that from them may be learned the phonetic 
changes that have since taken ; they are also an 
index tothe natur aad extent the voca then in 
use, and a measure of the civilisation shat had then been 
attained. 

On Tuesday, the 17th, the Aryan Section sat at the 
Royal Institution under the presi of Prof. Miiller, 
whose address was listened to with ing interest ; 
we have only space for a few extracts. 


What is the real use of an International 
talists ? asked the 
more during the last fifty 


qeu, 
more than.any other branch of scientific research to change, to 


ify, to clear, to intensify the intellectual of 
urope, and to widen our horizon in all that. ed to the 
sec ir uns io UNDO philology, th and ad philosophy: 


a land of dreams, of and fairies, has 
unmistakeable reality ; the curtain between 
East has been 


. The East, former] 


i 


aie other rel other- m ogies, other laws, and that the 
history of hy from e to Schlegel is not the whole 
lüstory of uman thought. In all ae subjects the East bad 
supplied parallels, and all that was vir, the 


to missionary work, to be given to young men 
who have taken their degree, and who, wheth:r laymen, or 
clergymen, are 


scientific consuls, to whom students at home 


would 
might apply for information and help. , t ried Prof. 
Muller continued, I think that Oriental * have a- 


claim on’ the colonles and the colonial mune The 
“English colonies*are scattered all over the globe, and many of 
them in locatines where an immense deal of useful» scienufic 
and 


away. To the student of 


'| garments. ie Hea Ge is abet ce 


or Hebrew, nay, for the solution of certain probleing,'more st jt 
cdd. languages is the growth of thousands snd. 
thousands of year, 


the workmanship ot millions rad millions. 
of human beings. If they were now red they 

after fill the most critical gaps in the . 
And this is not all. The study of savage tribes has assumed a 
late, when the question of the exact relátion of 
of the animal kingdom 


nnd these facts can: dnly 
Iby patent sendy of the lowest races of mankind. 


At Dr. Birch’s, who gave a in the E 
‘at his official residence, an e surprise awaited the 

ests. A secretary of legation had just arrived from the 

rench Embassy, bearing an official and holograph letter 
ito Dr. Birch from the Comte de Jarnac, and 2 handsome 
ijewel-box, co: the rare exceedingly honourable 
decoration of the en Palm Branches, or, to speak 
more correctly, the order of “ Officier de YI ction 
Publique," a decoration only conferred upon ns of 
the highest scientific and literary merit, and confined to 
le pes rure only. 

e Hamitic Section assembled in the evening at the 
rooms us Society of Biblical Architecture, Conduit 
Street. e most in “On tlie 
Place of | the Lake or Sea phun fl T bo tiraclites at the 
Prot Brugsch, in French. 
The author was listened to with t attention as he 
endeavoured to demonstrate that the’ Hebrews did not 
really cross the Red Sea, but between the Bitter Lakes 
iing to the north ot tie ee This E a Sec: 

On Friday, 18th, the Aryan ańd Sec- 
tions met, and in each-valuable-papers d Archcog 

In the afternoon of Saturday, the Ft Ethnological Section, 
ae the presidency of Prof. Owen, CB, F.RS.,. 

tendent of the Natural History Collections in the 

: pe oe ee ee the Royal Asiatic 

ociety, where &' very attendancs was gathered to 
hear the uices ad of. the distinguished 
president. 


Li ‘illustrate “of banion 18 the ysical elements of 

ethnology, Prof Owen referred to the quarto volumes 

of p i - descriptions of the various 

castes, Qutcasts, traders and soldiers, outlaws, and 

Brice, wider the eiior eae of Sty Jenn Wi the India 
ce, under the editorial care of Sir, 


and Dr. Forbes Watson. To Dr. 
Indian service, Prof. Owen had first been 
terials ofa on tho nates ofthe Andaman Talandi 
by the; Paiti Association in 1861. The dwarf 
* | information had been beni ae T ME Hoe and additional 
ormation had been recorded by sclentific Indian officers, as 
by Surgeon Francis Day and the lamented P. Stoliczka. In a brief 
summary of present knowledgeof the Nigrito and Papuan tribes the 
president laid stress upon the geological and collateral evidences 
of their on land trusts related in time to recent 


Andaman Islands, eg., were compared with the ** kitchen- 
middens,” on North shores. 


Andamans, like those of New waged an unmitigated, 
uncom ising “hostility, by force and frand, invaders. 
Such ition was comparable to that which e brate 


in their wild state bear to man. These Nigritos seem to realise 
instinctively their fate through contact with a higher race. 
Since the establishment of a 


against pangs of 
| with a flexible tendri! ; but f other repena these dyar 


1s as valuable as Sanskrit Exit quis a pee mrs, of TAa, sae te domes 
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of nakedness, After tonchmg opon previous hypotheses that had 
been broached of the origin -men, Mincopies, and Papuans, 


the president summarised the observations'on which be founded s 
recommendation to ethnologists to pause before concluding that 
the present disposition of land and sez was necessarily associated 
mith the ongin of sich eee to admit the 


ponds not probability, of its contem with the 
test geological changes on the earth'sesurface. Owen 


then to the consideration of the origin, antiquity, and 
race ers of the first scientifically known le. 
This part of the discourse was illustrated by a of the 
d and of ian kings, and views from 
photographs of portrait-sculptures of individuals of the third and 
fourth d of a Hykahos Pharaoh of the sixteenth d 7 
of a monarch of the twentieth d , bel to the ve 
race, after the expulsion of the “Shep ings,” and of 


Pharaohs of the Greek race, including one of E pee which, 


fiom the circumstances of its discovery, su the 

being a true likeness of that queen. fro dsciogia the greatest 
interest was attached to the evidences of the physiognomies of 
the race that founded the civilisation of ancient t They 
me rapphgd by statues of eminent individuals well-to-do 
families, in the temples connected with the tombe. 
Some are of wood, some of alabaster, some of ite ; but the 
noblest of these is the statue of Chephren, the hm or Pharaoh 
of the fourth dynasty, who built the second of the great pyramids 
of Ghixeh. It was discovered by Manette in the temple 
contiguous to that mighty organised carn or It is of life- 
size ; the Pharaoh is seated on his throne, carved out of one 
block of the beautiful, intractable, and rare mineral called 
“diorite.” Photographs of this statue were exhibited. The 
face, with features as refined and intellectual as those of 2 mo- 
dern European, has a calm, di expression, free from the 
conventionality of the statues of later monarchs. The anatomy 
of the frame was as true as in works of art from the chisel of 
Michael Angelo, According to the “table” exhibited, this 
kmg lived B.C. 4200, The sculptor wrought thirty-seven cen- 
tunes before Phidias, What was the period of incubation 
necessary to alten such perfection in both the creative and 
mechanical d of the noblest of the arts? Prof. Owen 


Greek dynasty we owe translation into Greek of the records 
written in the and entrusted to the care of the respec- 
tive priesthoods of Egypt and of Judæa. Between these records 
there was greats t had risen from a long 


according to Esdras, mu the 


Cheops, was, to the chronicle, building his 
pyramid at ial. wan Maud Hebrew reckoning, 
the world was being submerged by the Flood. The attitude of 
the ethnologist, in the presence of the Manethonian and Septu- 
agint documents, was plain ; lie: Han to pat ewy any parua y 
towards one or other of the respective ; any presumption 
of the superior claims of either to recognition ; and to test them 
by facts open to discovery, and on which. due tih getting 
faculty can base scientific conclusions, This attitude In reference 
to the Hebrew record is taken by the “ Palestine ion 
Fund." A like investigation cf the remains of edifices, works of 
art, monumental records akm to the “ Moabite S ” geolo- 
pica] ana zoologia henomena, had been carried on in t 
or & longer ean and with richer results than 
where. the labourersin this monumental field the 
sident more especially paid tribute to Lepsus and Mariette Bey. 
The testimonies bearing on Manetho’s chrono were then 
briefly enumerated. From these the prendent inferred that if 
the Sebennyte priest had erred it was by omission rather than 
commission ; and he expressed his conviction that the chrono 
set forth in the diagram best squared with the sum of scientific 
evidence on this important question. In the present palsonto- 
logical evidence of the antiquity of the human race, 7,000 
scemed but a brief period to be allotted to the carllest civilised 
administratively-governed community; it seemed natural that 
such conditions should first have arisen in a land with such 
unique blessedness of zoll and climate as Egypt; and with the 
high racial charact& of the people under its antedilu- 
vian Pharaohs, The question as to the origin of this race was 
then discussed ; followed by remarks on the evidence of the 
rlods required for the origin of tht leading varieties of the 
uman species, Sometemarks on the evidences of the relative 
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antiquity of Egyptian and Chaldean civilisation followed ; and 
the president concluded by appealing to his fellow Orientalists 
to cast aside ons as to time, place, affinity, race, tor 
which there may not be any work of rightly observed 
well-determined data, dto sng te car pote dark vistns of 
the past the pure, dry hght of science. 


Dr. Forbes Watson, M.A., read a most important 
scientific paper “On the establishment, in connection 
with theIndia Museum and Library, of an Indian Institute 
for Lecture, Inquiry, and Teaching, and on its Influence 
on the Promotion of Onental Studies in England, on the 

s of Higher Education among the Natives of 
India, and op the Training of Candj for the Civil 
Service of India.” 


The India Museum and Library, Dr. Watson said, would 
afford e most suitable nucleus for the organisation of n 
centre for Indian research and information. uch a purpose 
would be best effected by establishing in connection with tlie 
museum and an institute fof lecture, iry, and teaching 
on all Indian subjects Such an institute prove high! 
advan’ from every point of view. The chief object all 
scientific institutions & the promotion of iesearch and the dis- 
semination of infoimalion—the increase of knowledge, and the 
increase in the number of people possessed of it, In either 
direction these institutions coil! Store more effective if com- 
bined than if separate. It is clear that the public usefulness of 
the museum and library would be extended by the lectures and 
teaching of the institute ; and that the action of the institute on 
the other hand would be supplemented by its connection with 
the museum and gen 

The following is the plan of siraagement for an Indian 
Museum which would divide the whole of its contents into a 
series of groups and sub- ps affording a connected view of the 
country and its people. aT plan takes account of the library as 
well; in fact, with to some of the divisions, reference 
must be made to the li for a e portion of the materials, 
and with regard to others for the whole of them. 


A. THE COUNTRY AND ITS B. Tus PEOPLE AND THEIR 
RESOURCES. MoRAL AND MATERIAL 
1. Physical Geography. CONDITION. 


a. Boundaries and Admins 4- EfÁmograsáy. 
trative divisions. 


a, Races, 
b. Qrography, b. Castes and religious secis. 
c. Hydrography. c. Population and vital sta- 
d, Meteorology tistics. 


2. Nateral History. 5. History and Administ ahon 


a, Geology and Mineralogy. a. Philology. 
b. Soil. b. Archeeology. 
c, Flora. c Mythology. 
d. Fauna. d. Hutorical Geography. 
` r. Political and Adminastra- 
3. Agriculture, Mannfadnres, tive History. 
amd Commerce J. Legislation. 


a? Raw produce, mining agri- & Current Adminish ation. 


culture, forest y, &c. ; ; 
3. Trade and Moria. 6. Domestic and Seal Eco- 


c. Tools, machinery, RONY: 
d, Locomotion by had and a. Food and cooking. 
water. b. Houses and buildings. 
e. Harbours, lighthouses, c. Clothing and personal 
oases, fairs decoration. 


d. Manners and customs. 
«. Health ard sanitation. 
/. Educahon. 
f R on, 

Fine and decorative art. 
i Science and literature. 


Several other papers were taken as read, and the 
session of the Congress ended with the choice of St. 
Petersburg for the meeting of the Congress of 1875. In 
the evening the Lord Mayor entertained the members at 
a magnificent banquet at the Mansion House. 


) 
and markets, telegraph 
and postal communica- 
tons 
J. Currency, banks, &c. 
g. Coins, weights, and mea- 
sures, 
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is useful in making the flower conspicuous, The inner florets 
are also tubular, but are yellow, and without ra Each 
of these florets is furnished with stamens as well as a . The 
stamens are united on their inner sides so as to form a closed 
tube, within which the pistil lies. They ripen before the pistil, 


and dehisce on their inner sides, so that the pollen is discharged 
mito tha npper ehd of the tabo sbo head ofthe. pistil: 
When the flower opens the pollen is y ripe, and the 


presented in Fig. 15. 
and at 


branches, which at first are 
each of which terminates in & brush of hairs (Fig. 17). 
style clongutes thia brush of hairs pia eren cleanly out 

the tube, and it is then removed by insects. When the pistil 





two branches open and curre down- 
i surfaces (Fig. 17, st) which 


branches of the pistil do not possess the terminal brush of haii» 
ich, in the absence of pollen, would be useless. 
In other Com as in the Marigold, while the ray floweis 
the disc flowers develop stigmas only, In this 
case, as in Feverfew, the pistil of the ray flowers does not 
or possess the terminal brushes of hairs, as thero is no 
to be swept ont. The central flowers, on the other hand, 
though they develope no sti require a pishl in order to 
force the pollen out of the tube. Hence tho pistil is pre- 
sent as usual, but the head is simple and not bid. This com- 
plete alteration of the function of the pistil is extremely curions 
Perhaps no group of flowers offers more remarkable adapta- 
tions than the orchids, which have been so ly described 
by Mr. Darwin® As an illustration of lish species, 
I shall take the common early purple orchis (Orchis mascula), 
as being one of the commonest, if not the commonest, species ; 
and a fair exnmple of some of the remainder, which however 
differs in many interesting and important points. 
Fig. 18 represents the mde view of a flower, from which all 
the petals and sepals have been remeved, except the labellum (/), 
of which has been cut away, as well as the upper poihon 
of the near side of the (s) The pollen forms two mass s 
(Fig. 19, aa), each agached to a ta stalk, which gives 
the whole an el -liko form, and is attached to a 
round sticky disk ( which les loosely in « eap-shaped envelope 
or rostellum (7). envelope is at first continuous, but the 
slightest touch causes it to transversely, and thus to 
the two viscid balls (Fig. 20, d). Now suppose an insect 
visiting this flower ; it alights on the labellum, and pushing its 
boscis down the nectary to the honey, it can hardly fail to 
ing the base of the proboscis into contact with the two viscid 
disca, which at once adhere to it, so that when the insect draws 
back its proboscis, it carries away the two pollen masses. It is 
easy to itnitate this with à pleoc of and to iay on it 
the two pollen masses and If, however, pollinium 
retained this erect position when the insect came to the next 


strikes the stigmatic surface (77). The pollinium or pollen mass 

consists of of pollen grains, fastened together by elastic 

threads. stigma, however, is so viscid, that it off 

some of these and ruptures the threads, without re- 
the o pollintum ; so that one pollinium can fertilise 
flowers: : 

I cannot resist mentioning the case of Catasetum, one of the 
Vaudre, which, as Mr. Darwin says, ‘‘are the most rema: kable of 
allorchids.” In Catasetum (Fig. 21) the pollinia and the sti c 
surfaces are In different flowers, hence it is certain that the former 
must bei carded ito. Ma ie Aime ee ears The 
lay A le ie ETE id disc, as in oichis, 

from the large size of the flower, and the position of the honey, 
the insect has no inducement to approach, andin fact does not 
touch, the viscid disc. The flower, however, is endowed with 
a peculiar sensitiveness, and actually throws the pollinrum at the 
ee De Ee 
owers in my ce: the pollinium was thrown nearly 5 ft 

iE and adhered to the pens ota window. là 
irri , however, is confined to certain of the flower of 
Catasetuss saccatum, which is also shown in section in Fig. 22. 
In this figure tt will be seen that the pollinium (d?) is curved, 
and in a state of considetable tension, but retained in that posi- 
ton by a delicate membrane. Now, insects alight as on 
the um of the flower (/), and it will be seen that in front of 
it are two processes, or antenng (a5). In some species of 
Catasetum both these antennes are highly irritable; in the present 
species the right-hand one is ap y functionless ; but the 
moment the insect touches the left-hand one, the? excitement is 
a ae i the pollmum is 
ruptured, and the latter is immediately jer out of the flower 
byan own elasticity, with conslerablk force, with the viscid 

foremost, and in such a direction as to come in contact with 
tho head of the insect which had touched the antenna, 


I wil only mention one other flower, the curious 
Maregravia nepenthoides, Mr, Belt in his inte- 
ing work, “The Naturalist in Nicaragua.” The flowers 


Be dleseed na circle, sud beaeall them are suspended some 
* Fortilisation of Orchids, 
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sirat pnmeronn necis Que um bong Mrde, whit a : is smoother, 
hardly to brush against flowers, convey the | and somewhat depressed. The of the fi is also 
. pollen from one to the other. ‘ A j bly =m 


disstinilar, that of the long-styled being considerably smaller 
than the other, 7-7oooths of an inch in diameter against 77 
or nearly in the proportion of three to two; a difference the im- 


rt 


p 
8 
B 
1 


and 


e 
3 PE 
AE 


Mr. Darwin's enn eee exclusively 
by moths. (Jour, linn. Soc., oL x p. 438.) This, however, 
is a digression, — j .® > 

differences occur in the Polyanthus and Auricula, 
and had long known to gardeners, and even to school 


; different, i 
the day by humble bees, this is, not the case wi the 
which, in almost 


Fia. 31. 


are dimorphic in the same manner as the Cowslip and Prim- 
rose. Lythrum sahara, however, tis efen more 


EH 
; 
EE 
j 
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een and two groups of stamens), which he calls, from the 
ive of their pistils, the long-styled, mid-styled, and 
short In this species, also, it is remarkable that the 
seeds of the three forms differ from one another, 100 of the long- 


the largest-sized pollen grains, the middle-gized stamens middle- 
sized pollen grains, and the short stamens pollen pany), 
but gt ce colons being green In the longer stamens, yel 
in the shorter ones ; w the filaments i 
uncoloured in the shorter ones. Mr. Darwin has also 


state of nature, how- 


case is indeed most 
complex, as the pollen of set of stamens, when applied to 
acts most differently, and it would ap that 


same 
Ss the grater the way. between the pistl and 


existing between different species. Z. eri, L. salicaria, 
D nimorphio; while Z.: al 1s imorphic ; and L. Aysso- 
#tfolia 1s homomorphic, 

Let us consider the manner in which the bees are adapted to 


the flowers, A lthongh we ma in one respect say that the gene- 
ral organisation of the insect is modified with reference to these 
c 





* 





` 


Fio, 32, Fic, 33. Fra. 34. 
relationa, ‘as Muller, from whom the following facts are 
mainly taken, has well shown, the parts which have been the 
moat y modified are the mouth and the Lf we 
are why we assume that in this case the mouth-parts and 


1 
g 


a 
es 
piia 

r: 
PE 
i B 
b 


hard and horny, while the maxillae are 
membranous. In the different groups of insects 


howerer, 
the mouth-parts of a bee, Prosopis (Fig. 25). 
is genus construct their in sand, or 


Frape Meet, pean, Mi i dra cle te pri 
they smooth down with their trowel- lower 


i 


P 
i 
E 


gem 
d 
E 


Wo may therefore consider that Prosopis shows us special 
adaptation for the acquirement of honey, and in fact h the 
belonging to genus feed their on honey and 
pollen, they can only get the former from owers in which 


it is on the surface. In Andrena (Fig. 27), Halictus (Fig. 28 


P . 29), Halictoides (Fig. and Chelostoma (Fi 
anurgus (Fig. 29) oides (Fig. 30), a (Fig, 
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suggested, because the necessity of using their mouths for certain 
domestic purposes has limited it» specialisation in this particular 
direction. 


There are several flowers which are 


Lyffernsa salicaria 
simackia vulgaris, 


feum 
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from perticles of sand and earth, but which in Prosopis 
in 


the collection of pallen. 
s ts 


of bees, we shall fmd 

. 32) they do not differ 
su their with 

A aa ay the 

to clean insect 
bt ea) 


more apperent in Anth In these bees tho pollen is 
simply entangled in the of the leg as in a brush, but 
there are other genera, as for instance tho humble bees and the 
hive bee, which molsten pollen with honey, and thus form it 
into & sticky mass, which is much more easy to carry, and is 
borne, not round the bat on one side o£ it. In the humble 
bee ‘Fig. 36), for the honey is borne on the 
outer side of the hinder tibise, are flattened, smoothed, 


In some bees the en is collected on the body, and here also 
we find a ion from which -has only 
minute and simple hairs, like a ; Sphecodes, a 
N in which the longer hairs are still few, and erally 
simple, some few are feathered ; to Andrena 
where the are much more PE change whieh 
more marked tn Sarapoda, Colletes, ; more 
so in Omnia until we come to the humble bees, 
in which the whole body is covered with lang feathered hairs, 


h flowers 
a contrac by the transfer of pollen from flower to 
ower is provided for and waste is prevented 


perfect, in their Rog ite a 
fe at least not 

, fnac obtain access to flowers «nd rob them of their comenta 
Malia ala can be, and often is, sucked by bees from the 


outside, in w case the fidwer derives no advantage from the 
visit of the insect, In Madicago sativa, also, insects -can -suck 


i 


fertilisation, and the same flower. 


" Ecan occ to assist in the 


manner as to ensure the grand cbject which renders these visits 


Tons Men, T hayo attempted to qun out soma of the tela- 
tions w. exist between insects our common wild flowers ; 
the whole subject is one, however, which will repay most careful 
attention, for, as Muller has truly said, there is no si species 
the whole history gf which is yet by any means hly 
known to us, and w. with reference-to the ons of thought 
^ tht before us by the president on W. y evening, few 
of truth, the case 
is very with reference to my subject of this ,in 
which every one of us by care and perseverance may fairly hope 
to add something to the sum of human knowledge. 


: : 
toG T9 4 








Y 


NOTES 


We hear that it is most probable that Dr. T. Lauder Brun!on, 
F.R.S., whose investigations in the science of therapeutics have 
made him so well known to physiologists and pathplogists gene- 
rally, will undertake the editorshtp of the “Practitiemer, rendered 
vacant by the death of Dr. Anstie. . 


THI forty-seventh congress of German naturalists and physi- 
cists op at Bresla on Sept. 18 The proceedings were 
opened by the eminent chemist, Prof Loewlg, who expressed 
his satisfaction at seeing so many forelgners, whose presence in 
that assembly, he added, was a living testimony to the truth that 
science was of no country. Capt. von Dechen read a paper 
upon the present state and the future prospects of geolopy. 
After him, Prof Virchow, of Berlin,’spoke upon miracles re- 
garded from the scientific standpoint, The several sections weie 
then constituted, and the members of the congress afterwards 
adjourned to a banquet. In the evening an open-air entertain- 
ment was given by the city, and a telegraphic greeting was sent 
to the Emperor. ies 


THE fortieth congrest of the French Institute of the Provinces, 
Les Mondes informs us, opened at Rodez on Monday last, under 
the presidency of M. de Toulouse-Lantrec, and will lest ten days. 
‘There are frre sections, in which questions‘are discussed connected 
with the mathematical, physical, and natural sciences, agricul- 
sciences; history and archeology, philosophy, literature, the fine 
arts, and'sociàl economy. This is certainly comprehensive 
^ TE last expedition for observing the transit of Venus is now 
on the point of leaving England for Egypt. It has developed 
into one of considerably greater magnitude than was at first in- 
Airy, instead of being located at Alexandria, will have its head- 
quarters at Cairo, the longitude of which city is to be found by 
exchange of telegraph signals with Greenwich, for which purpose 
a branch station will be established for a time at Alexandria: 
For the actual observation of the transit, Cairo, Thebes, and Suez 
are selected, the longitude of tho last two being obtained by ex- 
changing telegraph signals with Cairo. The photographic branch 
of the enterprise will probably be at Thebes. Private expeditions 
have been organised, all of them in concert with the English 
Government one. The whole may be ennmerated as follows :— 
Browne ;3 photographic branch, Capt. Abney; astronomers, 
Mr. S. Hunter and Mr. Newton, Prof. Dollen, the Russian 
astronomer, and Col, Campbell have organised private expedi- 
tons to Thebes Dr. Anvers "proposes to be either at Cairo or 
Thebes, and Admiral Ommanney may also'join the English party 
as an associate astranomer. The whole of the telescopes and 
huts from. Greenwich gre now on board the Peninsular and 
Oriental vessel Aindestan, which is $o leave Southampton om 


the Ist proximo; , E MER Hho us 
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Mr. Louis SEEBOHM, one of the chief photographers who 
embarked on the Swatara in June lost as a member of the 
American Transit of Venus expedition, died at Bahia on July 22. 
He had been extremely ill during the voyage, and was ordered 
home by the medical officer of the vessel, but died of fever before 
he could be removed. 


Tue October numbei of Petermann’s Mittheiluagen will con- 
tain a valuable paper by Prof. H. Fritz on the geographical 
extension of the Aurora Borealis; the accompanying map, which 
contains the magnetic meridians, shows by a system of curves 
the places on the earth’s surface from which the light is seen with 
equal frequency. Also a fine map of Haiti on the scale of 
inb, With accompanying description ; and the continuation 
of Dr. Nachtigal’s contribution on the tributaries of the kingdom 
of Baghirmi, in which he gives some account of the fanne and 
flora of the region and of the manners, customs, and condition of 
the people. There is also a paper translated from the Russian of 
L. Kostenko, ging a personal account of the country between 
Khiva and Fort Kasala on the Sir- Daria. 


A MOVEMENT is on foot among the students of tho University 
of St. Andrews with the object of electing Mr. Darwin to the 
Rectoral chair in the room of Lord Neaves, who retires in 
November, On the last occasion a large number of the students 
were favourable to the election of a scientific man in the person 
of Prof. Huxley, and as he lost his election by only three votes, 
the Darwinians are encouraged to prosecute the candidature 
of thelr nominee. The election will take place on the fourth 
Thursday of November. 


! Tux Daily News of Saturday last has a letter, dated Kandavan, 
Aug. 8, from its correspondent with the Ckallenger, giving an 
account ofa short cuise from Wellington, New Zealand, which 
was left on July 6, to the Fiji Islands The trawling and 
dredging was very successful, and many zoological and botanical 
specimens have been obtained. Among the treasures obtained 
by the trawl was a live nautilus, the only one caught alive since 
the ship left England. The Challenger was to proceed to the 
New Hebrides and Torres Straits, where it was expected to 
arrive about the beginning of this month. 


M. CORENWINDEXZ has contributed to a recent meeting of the 
Société des Sciences of Lille an exhaustive series of observations 
on the processes of respiration and nutrition in planta He sup- 
ports M. Claude Bernard's view, that the process ordinarily known 
as the respiration of plants—the decomposition of the carbonic 
acid of the atmosphere—is really & process of digestion, and 
that simultaneously with this, plants carry on, by day as well as 
by night, & true process of respiration, aimilar in all respects to 
that performed by animals, consisting in an oxidation of the 
carbonaceous matters of their tissues. Hy a very careful series 
of analyses, performed mainly on the lilac and maple, M. Coren- 
winder determined that the proportion of nitrogenous matter in 
the leaves gradually and progresalvely diminishes from the time 
that they emerge from the bud till their fall; the proportion of 
carbonaceous matter increases very rapxily during April and 
May, and then 1emains nearly stationary till October ; while that 
of incqmbustible substance increases during the whole period of 
vegetation. He distinguishes, therefore, two periods in the 
vegetative season of the plant—the first period, when mtro- 
genous constituents predominate, 1s that during which respira- 
tlon is the most active ; the second, when the proportion of 
carbonaceous substance is relatively Jarger, is the period when 
respiration is comparatively fecble, the carbonic acid evolved 
being again almost entirely taken up by the chlorophyll, decom- 
posed, and the carbon fixed in the true process of digestion. 


Pror. H. Horratann of Giessen has made some interesting 
experiments on the permanenoe of varletal and specific charncters 


in the case of the French Bean and Scarlet Runner (Phases 
vulgaris and multiflorus). A very largo number of attempts to 
fix special varieties which were casually produced invariably 
failed, the tendency towards reversion to the ancestral form being 
apparently irresistible. On the other hand, no one of the cha- 
racters which are ordinarily relied on to distinguish the two 
species from one another is constant, but is liable, under certain 
circumstances, to disappear. Dr. Hoffmann has also made & 
similar series of experiments on the Common Red Poppy (Papaver 
Rkeas), Constant cultivation for six years produced no per- 
cepüble variation ; but in the seventh year ‘several varieties in 
the colour, and in the next year in the fo the petals, 
made” their appearance, tending towards assimilation to 
P. dubiim. l 

Tr Gardeners Chronicle announces a new material for paper 
in a well-known American grass, Zisanic agwatica, It is stated 
that the Zizania yields fully as much of the rew material as 
esparto, and has the great and peculiar merit of being compara- 
tively {ree from silicates. Paper made from it is quite as strong 
and quite as flexible as thet made from rags ; it is easily bleached, 
economical in respect of chemicals, pure m colour, and remark- 
ably free from specks and blemishes. It is especially recom- 
mended for the manufacture of printing paper. The grass grows 
in enormous quantities in our Canadian Dominion, on the shores 
of Lakes Erie, St. Clair, Ontario, &c., and it is affirmed that a 
supply of 100,000 tons annually may be looked on as certain. 
Its habitat is swamps,’ ponds, and shallow streams, where it 
grows to a height of from 7 to 8, or even to *i2 and 14 ft. The 
structure is mmular to that of rice, except that the flowers are 
unisexual The grains are largely used as an article of food by 
the native Indians, some tribes depending on them to a large 
extent for thelr subsistence. The flavour is said to be superior 
to that of most other cereals, and it has leng been known from 
these properties as ‘‘ Canada Rice.” 

Tur will of the late Girolamo Ponti, of Milan, which has just 
been published in the London Gasatte by order of Lord Derby, 
is likely to give rise to some trouble before it can be carried into 
effect. The testator has bequeathed a conmderable portion of h.s 
property to the ‘‘ Academies of Science of London, Paris, and 
Vienna,” to be divided among them in equal proportions, for the 
purpose in each case of founding, with the proceeds resulting’from 
investment, two competitions yearly on the subjects of Mechanics, 
Agriculture, Physics and Chemistry, Travels by Sea and Lend, 
and Literature. The committees to be appointed by the societies 
are instructed to give preference to those competitors who will 
have advanced any of the subjects mentioned by original dis- 
covery. The relatives of Signor Ponti are to dispute the will, 
and those London societies that think they have claims upon the 
legacy are urged to bring chem forward at once. There can be no 
doubt which societies are meant in the case of Pans and Vienna ; 
2nd at first sight there appears to be little doubt as to what body 
the title of “ Academy of Science of London " would most appzo- 
priately apply. ] 

AT the meeting of the Pais Academy of Sciences held Sept. 
14, Dr. A. W. Hofmann announced that his two students, MM. 
Tiemann and Haarmann, who had obtained vanilline (the aro- 
matic principle of the vanilla bean) from pine sap, propose to 
manufacture this substance on a large scale. Tho sap of n tree 
of medium helght gives vanilline to the value of 100 fi*, and the 
wood is not injured by the extraction of the sap. This will be 
the second vegetable product manufactured by purely chemical 
methods, ' 

Tue fost fungus exhibition held ın Scotland was opened in 
Aberdeen on Friday, The idea of the exhibition was first sug- 
gested by the Rev. Mr. Ferguson, of New Pitsligo, in the Scoviss4 
Naturalist for April The suggestion was ieadiy taken up by 
fungologists and men of science, and the result was an exhibiticu 


"was approaching when the enormous revenues of Oxford and, 
' Cambridge would be made thore productive to the country. - 


, Jacob Bright urged the claims of Owens 
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which those ‘entitled to speak with authority my was never 
equalled in this couhtry. ‘The specimens numbeted about 7,000. 
Abhost every county in Scotland made large contributions, while 
England and Wales serit a number of exhibits. In fact, almost 
every fangologist in Britain contributed specimens. 


IN an address on Education at Rochdale on Saturday, Mr 
Manchester, to 
asalstance from the national exchequer, and hinted that a time 


Tix membOhweg the 7iretkof Austrian Polar Expedition hate 
arrived at Hamburg. They everywhere ir Norway met with a 
very cordial welcome. The new country, as far as‘explored,- 
comprises five islands, and conteins hares and: foxes. When 
rescued, the members of the expedition were in tags, and for a 
fortnight had been short gf provisions sind of firing, They wére- 
compe]led to shoot all- thé sledge doga, as tHe shimals showed 


signs of madness. EE rene oy e expedition: will it is- 
, expected, reach Vienna to-morrow: e : 


4 xoticetarteci duse: Cun E 
ment that the Classes in Chemistry (Prof, Frankland), Biology 
(Prof. Huxley), Physics (Prof. F. Guthe), and Applied Mo- 
chanics (Prof: Goodeve), have been tranferred to the new build- 
ings, South Kensington, where Eee ae eee 
of Qctober. - 

"Mz. ANDREW MD quta te tho Camas: Chronicle 
that he has; within the last few weeks; made some observations 
at the Ochil Hills, Kinross-shire, on Pinguicula and Drosera, 
with reference to the fly-digesting powers they are‘asserted to 
possess, He states that he found the leaves of Miweurcua close,- 
quite independently of the fact of & fly being in them or not. 
** The leaves are found with their margins in all stages of curling 
over, some with no insect on them mnch more curled over than 
others with several.” The secretion which Dr. Hooker states 
kills a captured insect he finds is gintinous, and he believes it 


'_ does not fall on to the insect, but that death results from the 


secretion adhering to and closing up the spiracles by which the 
breathes, With regard to Dionsea, he suggests that it 


_dhould be carefully. noted (1) whether the secretion is- never pre- 


Sent until after an insect has been dd (2) whether it is 
always present after one has. 


AMONG the recent addition’ fd the TEEPE AET 
fine specimen of the Monk or Angel Fish, between five or six 
feet in length, and weighing-at least one hundred pounds, With 
the exception of an example of very similar dimensions brought 
to the Brighton tanks about a year ago, but sitice dead, it is one 
of the largest yet recorded as teken on the British: consis. 
This specimen was captured at Colwyn Bay, near Conway, and 
is still in the most healthy and perfect condition. A tfumber of 
young herring, of which fiah-tho Manchester Aquarium now pos- 
tresses many hundreds, were consigned last week by the tarator, 
Mr. W. Saville-Kent, to the aquarium at the Crystal Palace} most 
of these arrived in safety, and are of especial Interest as being the 
first of the species successfully introduced at that institution. > 


Tue additions to the Zoological Society's Gardens during the 
past week’ include a Chimpanzee (ZYeglodyfes wipe); a Bay 
Antelope (Cegkalopkus dorsalis), and three Royal Pythons 
(Python regis), from West Africa, presented by Mr. C, B. 
Mosse ; a Khig Vulture (Gyperckus papa) from South America, 
presented by Mr. G.. L .Brumschweiler; a Grey Ichneumon 
(Herpestes grireus) from India, presented by Capt. Hallet ; two 
Little- Bitterns (Ardea mimuta), European, presented by Mr. 
A. A. van Bemmelen ; aù Alligator (A/Agator mississippiensis) 


from Demerzra, presented by. Capt. Turner; a Yellow-fronted | this instrument? 


^ Amaron (Chrysotis ochrocephala) from Guiana, deposited,- 





MARITIME CONFERENCE 


TE conclusións come to by the recent Conference on 
Maritime Meteorology have been forwarded to us 
with the following letter :— - 

* Sir,—I have the honour to inform you that the Per- 
manent Committee of the Internati Meteorological 
Congress at Vienna (1873), at whose suggestion the 
recent Conference for itime M was eiut in 
London, has resolved to forward the Resolutióna adop 


at that Conference for publication at on spe Manic 
.| pating the publication of'the full Official 
Conference. The Permanent Committee y Pa des 
obliged qun can find pui for them. 
BERT H. SCOTT, 


x Secretary to the Permanent Comite ^ 


Resolved—‘‘ That there should be but one form of Meteoro- 
logical Register for the Navies and Merchant and thet 
those who cannot. fill the log should keep pert of 1t." 

Resolutions, 
L——OBSXRYATIONS— . 
Colnmzns 1 to 6.*—Date and Position of the Observations: 

Is it your opinion that &  - That an additional column 
fresh column should be added should be given in the log for 
ie i ee aed “í Course and distance.” 

UE ae That the course should be ex- 


four how Dire esis degrees, 400 (Got in 


Counts 7 ond 8 Currents, 
S That observations on the 
> *' direction and rate? of curtents 
Ree to: the col fo 
- Remarks. E 
Colin 9 = Marna Variation. 
it desirable po give an That en additional column be 
additional column the giren in the log for the direction 
“ Direction of ship’s head’? of the ship’s head, and the 
amount of to port or star- 
board. 


Columns 10 and 11.— Wind Direction and Ferce. 
Is it possible to employ an That a decided answer to this 


xneinometer at seg, so as to question cannot at be 

give trustworthy results? given, but it is le that 
various anemometers should be 
tested by special and that 
a special form of four extra 

. columns should be for 
the of such 
observations, 

- Can-the use of the Beaufort - That the use of the Beaufort 


É 


scale be made universal ? 


HEFELEELE 

nus HE 

HEISE 
j 


Ail 
7 


: P Edna 
AER dupe of minute- — To-one-hundredth of an inch 
ness is it necessary to observe: at-sca, or its equivalent in the 
cd metric scale. 


` * The numbers of the columna refer to the Brussels Xia og. 
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Columns 14 and 15.— Thermometers, Dry Bulb and Wa Bulb, 
Should these observations That wet and dry bulb obser- 
be required from all ships? vations are desirable, and should 
be obtained whenever possible. 

Column 16.—Forms and Direction of Clouds. 
Is this column sufficient, or That the upper and lower 
should any notice be taken of clouds shonM be recorded in 


more than one stratum of separate columns, and that the 
clouds ? 
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The Conference requested that Capt. Toynbee’s proposed form 
Instructions” 


of log should bé li 


ed and the English “ 


printed for circulation amongst its members, 


IV.—OBSERVERS. 

What control should be 
exercised over the Observers 
as to their instruments and 
registers ? 


That it is necessary that all 
instruments used should be com- 
pared with standard instruments, 
either at the central or the filial 
institutions (1f such exist), before 
and after the voyage ; and that 


direction from which wipe 
clouds come should be reco ed 


when possible. 


Column 17.—P) opertion of Sky Clear. 


Is it not advisable to subati- 
tute for this h ** Pro- 


portion of sky clouded”? 


That it is preferable to give 
the proportion of sky clouded 


instead of the entry ‘‘ proportion 


of sky clear,” as recommended 
by the Brussels Conference. | 


Column 18.—Hours of Rain, Fog, Snow, Ge. 


Is it desirable to retain this 


heading, or to substitute for it this 
and No. 


23, a column headed 
“ Weather by Beaufort Nota- 
tion ” ? 


That it is desirable to retain 
ing, but that the use of 
Beaufort’s Notation may be con- 
tinued by those accustomed tu 
it 


Column 19.— State of the Sea, 


Should this be given accord- 
lag to a anme scale? 


That a numerical scale (o — 9) 
be adopted, and that an extra 
column should be given to the 
observation, The direction of 
the sea swell, or the different 
swells, to be given in the orginal 
column. 


Columns 20 to 22.— Temperature of Sea Surface, Specific Gravity, 
Temperature at Depths. 


Is it desirable to retain these 
columns, or can the observa- 
tions when taken be inserted 
in the column for “Remarks "? 


That the first two columns 
should be retained. 
‘Thatsea temperatures at depths 


shonld not be required from all 
ships, and should be recorded m 
the “ Remarks,” 


Column 23. — Weather. 


Vide the resolution on Col. 18. 


Column 24. — Remarks. 


IT.—INSTRUMENTS. 

What patternsof instruments 
should employed for any 
observations which may re- 
quire them ? 


Is there any reasonable 
possibilty of introducing the 
metric and centigrade systems 
for general use at sca ? 


^ IIL.—INSTRUCTIONS. ẹ 


Is it posable to devise a 
poel ieira o! Toatractiona to 
ensure uniformity in regard 
methods of observation apd 
registration ? 


That the “Remarks” as asked 
for by the Brussels Conference 
should be adopted, with the ex- 
ception of the observations of 
temperature with coloured balbs 
at seo. 


That the question of the pre- 
cise pattern of instruments 1s not 
of very great importance, so lo 
as they satisfy tests app 
at the several central Institutions 
2nd are compared with standard 
instruments ; but it 1s recom- 
mended that they shall be of a 
pattern as easy as possible for 
veading. 

The recommendation 1espect- 
ing the use of the metric and 
ceutigrade systems as expressed 
at the Vienna Congress was ap- 
proved, and it was recommended 
that a table of conversion should 
he entered in each log to enable 
Captains to compare ters 
which have different scales. 


That the Instructions should 
be suited to the log now pro- 
posed by. the Conference, * but 
modified to meet the various re- 
quirements of different nations. 


the corrections and date, &c , of 
the comparison should be entered 
in the log. 
That it is demrable that the 
instruments should be the pio- 
of the central office. 


Is it desirable that all in- 
struments emp. should be 
the perty the central 
estahHihmert, and Ze to the that & 
observers ? carefol examination uld be 
mida into the quality of the ob- 

ions recorded, and that the 
attention of the observers should 


be gene! directed to any 
. errors which may have been 
detected. 


V.—Co-OPERATION OY THE ROYAL Navy. 

To what extent can shipsof The Royal Navy can furnish 
war assist in forwarding the more complete observations than 
ends of meteorological inquiry? are possible on board merchant 

ships, as, «e. 
Deep-sea soundings and tem- 


duty of observing should be 
intrusted to some responsible 
Officer. 


It is therefore resolved that 
the Authorities of the Names 
shall be requested to continue 
to give such assistance to the 
prosecntion of meteorological 
science as circumstances shall 
permit. 

A Report was handed in which hed been drawn up by a num- 
ber of the members who were in the Naval Services of some of 
the countries represented, and it was decided that the following 
resolutions which it contained should be adopted in lieu of those 
given above :— 

I. '' It is very important that the isation of meteorologi- 
cal inquiry as regards the Navies of all countries should be 
arranged in accordance with the principles and stipulations laid 
down by the Conference for Marine Meteorology generally ; and 
it 1s further important that the results of all pod inita made 
on board ships of war in any country should be rendered acces- 
sible for discussion by the central station for maritime meteoro- 
logy in that country without prejudice to an subsequent publi- 
cation by the res e Naval Authorities ” 7 E^ 

2. '' The Conterence, while admitting thet the introduction of 
Tneasuies calculated to improve the condition of meteorological 
inquiries in the Navy must be left to the Authorities of the Tespec- 
tive Navies, u nevertheless of opinion that all care should be 
taken to secure uniformity as to mode of observation, and espe- 
cially to provide for the comparison of all instruments used with 
the respective standard instruments of the Central Institutes.” 

3. © The Conference conmders it to be its duty to request that 
those entrusted with the management of scientific affairs on board 
men of war will lend their strenuous support in securfng from the 
Naval Authorities in each country such iegulations ns will place 
meteorological inquiry on. board such ships in as favourable a 
position as may be deemed consistent with the execution of the 
ordinary duties of the Service, and will also induce the com- 
manders to render to such inquiries all the assistence and further- 
ance in their - The Conference, knowing that suc regu- 
lations must be tramed according to the requuements of each 
country, expresses, nevertheless, its opmion that, inasmuch as 
meteoro: observations require conmderable ex 
they sho be entrusted to expenenced Officers on board suitable 
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4. ' Although the Conference is of opinion that, as far as the: 
general ‘scope of the same form of 
register should be to did as to mea Of we, 


it declares it will be most desirable that, 

* observations, & more extended scale for scientific i 
be adopted on board ships of war, asin such cases there js a large 
number of suitable as well as more means for carrying 


given- to Naval expeditions for the special 
- advancement of science, the following suggestions may be 
enumerated : 


carrying out accurate observations on the 


on the best mode of observing met and 
~ thermometers, and the best position to place them in on 


e ` 
u^ “ Currents at the surface and at depths to be observed with 
great with the special object of defining their limits. 
(x) “ The comparison of various ts, which are 
mentioned that of aneroids auda wy baroness, 
It is farther deemed very desirable that fiequent comparisons 
should be instituted between the instruments used at sea and 
met stations on shore in various countries. 
Yu as soundings and temperatures, with specimens 
water. 
t) eroe collecti q GE irogat aoa eei Meteorology at 
sta 
(A) of synchronous observations at oh. 43m. 
of the 


G. M, T., in with the suggestion and request 
United States Signal Office.” 


in the easiest way ; that 
is, by preserving number of 
o with any 
means derived from them, for 
i le square 


ViL—Supyects or Inquiry. 
To what extent can a divl-* - 


of observations which are of im- |: 


-these 





` It was resolved, that Capt. Toynbee’s remarks on the pro- 
gramme should be printed in full, with extracts from the remarks 
of other gentlemen, should they contain important suggestions. ' 





THE BRITISH ASSOCIATION 
e 
REPORTS 
Report of the Committee on Leuszinens Mateors, by Mr. Glaisher, 
— The appearance of meteors noticed in publish journals, and 
otherwise ascertained by the committee during the past year, 
include some s examples of such remarkable exhibitions, 


of others passing 
A few such 


England. Some have been visible in the day-time, while many 


other and small fire-bells have been described to the com- 
mittee, of which it is to be regretted that notices have hitherto ` 
only reached them from single observers, The months in which 
henomena have been most abundant were September, 
Decem and January last, April, June, and, agen quite 
recently, the last few days of Jul snd beginning of August of 
this year. Tha recort contains descriptions: of e of 
these meteors, and an account of Piof. Galle’s cal and 
inquiries the real cause of two large meteors which 
passed over Austila on the rath and 19th of June last, with the 
probable path that he assigned to them. If a mass of burning 
sulphur found on the jmmediately after the disappearance 
of the latter meteor Is not considered presumably meteoric, no 
occurrence of a fall of aerolites, as far as the committee is aware, 
has taken place dming the past year. k 

The annual star-showers have been watched for with the usual 
attention of observers in correspondence with the committee; 
and the results of their combined observations are described, with 
accounts of some other occasional star-showers, at some length 
in the descriptive part of the report. Although little im t 
information was thos added this yea: to our present well- 

eer showers of Janay April, and October, and. the conan 
meteor-showers of November 14 and 27, connected wi 
Tempel’s and with Blela’s comet, all of w in spite of very 
favourable weather for their observations, were this year most re- 
markable by their non-appearance ; yet the fluctuating intensities 
of these showers at their successi ve periodic dates are an important 
element to record ; and in the case of the star-showers of August 
10 and December 1a of the past year, the watch was at least 
attended with more positive success. licate observations of 
meteors were obtained in them, and the general centre of diver- 
gence of each of these two meteor-currents was pretty exacily 
ascertained. Bright meteors were more frequent on each of these 
two nights than fs at all usual in ordinary exhibitions of those 
showers. It will be found among these observations. that the 
return of Blela's meteor-shower on the 27th of November last dis- 
pointed and the small extent and rapid departure 
of that meteor-cloud the earth’s bourhood is clearly 
shown by its visibility as a star-shower only for a single year. 
observations described in former 
. T. H. 
Waller, whose report of these calculations is added, and whose 
conclusions of their real heights and velocities are without doubt 
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of Dr. Schmidt's and Capt. Tupman’s observations, and has a are ia aa n focal , and was provided 
included them with bis own former collection, thus forming a th an objective of the ordinary kind, by which the other could 
very extended catalogue founded on all the similar work of is | be for the performance, When the tele- 
contem was turned on to a chi seen the sky and half 


meteoric showes, in the southern hemisphere, w have 
only been observed by Dr. Neumayer in Aushalia. 
allowing the method of Dr. Wess, viz. to alculate the radiant 
ints of those comets of early and recent times whose orbits are 
ieved to pass near the earth, a list of such comets for both the 
northern and southern Lemispheres is annexed to Mr. Greg's 
catalogue, and the cases where they corroborate each other are 


Wap ee but few wine 


pointed out. important and well-known comets are found 
to have meteor-showers as their present representatives, as 
would, be shll more apparent if more reliable orbits of 
comets be used; but the coincidences are, however, 
numerous and sufficiently exact to render desirable the 


further cultivation of cometary astronomy by the help of star- 
shower observations, 

Report on Isomeric Cresols, by Dr. Armsirong.—Little has 
been done by the committee during the past year. Zara and 
ortho cresols have been obtained from ordi cresylic acid, bat 
it has not been with certainty determined w the saa cresol 
is likewise present, or whether these are tho sole constituents of 
this substance. 


Report of the Fuscus far kr Utilisation of Sewage, by Prof. 
eld.—The committee been unable, from want of funds, 
to carry on the quantitative experiments as they would have 


wished. Of the total nitrogen supplied to the farms duilng the 
year March 25, 1873, to March 24, 1874, 37°7 per cent. was 
recovered in the crope during tho preceding 4I 7 per cent 
was recovered, while dunng the first year of expenments the 
ope e an Oe A The committee 
will be enabled, through the liberality of a gentleman, to carry 
on their investigations during another year. 


SECTIONAL PROCEEDINGS 
SECTION A—MATHEMATICS 


On the Constriution of a perfectly Achromatic Telescope, by Prof. 
G. G. Stokes. i 
At the meeting of the Association in Edinburgh, in 1871, 
it was stated that it was in contemplation actually to con- 
struct & telescope by means of discs of glass prepared by tho late 
Mr. Vernon urt, which should be achromatic as to secon- 
dary as well asto primary dispersion. This intentlon was subse- 
quently carried ont ; and the telescope, which was constructed 
Mr. Howard Grubb, was now exhibited to the Section. The an- 
intention was to construct the objective of a phosphatic gas 
a suitable tage of titanic acid, ised by 
a glass of terborate of lead Tho percentage of tutanic acid was 
so chosen that there should be no urationality of dispersion 
between the titanic glass and the terborate. As the curvature of 
the convex lens would be rather severe if the whole convex 
were thrown into single lens, it was intended to use two 
enses of this glass, one in front and one behind, with the con- 
cave terborate of lesd placed between them. It was found that 
provided not more than about one-third of the convex power 
were thrown behind, the adjacent surfaces igit be mace 1 ah 
consistently with the condition of destroying spherical as 
as the chromatic aberration. This would render it possible to 
cement the glasses, and thereby protect the terbarate, which was 
rather liable to tarnish, At the time of Mr. Harcourt's death 
two discs of the titanic glass had been prepared, which it was 
hoped would be enough for emplo t, as also two discs 
of terborate. were placed m Mr. Grubb's hands On 
one of the titanic discs was found to be too badly 


con 


have required a rather severe curvature: the first surface and 
an unusual of the last to tirow the whole convex 

wer into the first lens, a mere sl ell of crown glass behind 
to protect the terborate, Stokes 


original desi ht be 
caign 

Of tha, tebot duce; thé 
muddy from some accident in the 

fied less than the strie, Mr. Grubb ed it better to em 


this disc, ‘The telescope exhibited to the meeting was of ut 


irgend Muse fer fom RO DE E Poren o 
cient 
colour, which was the 


On Cyclone and Rainfall Pa iodicity if connection with the 
Sunspot Periodicity, by Charles Meldrum. 

The catalogue of cyclones experienced in the Indian Ocean, 
from 1847 to 1873, submitted last year, indicated that during this 
perlod the number of cyclones in the space between the equator 
Eid sos t and tne, ends ee E are 
much greater in the years of maxifnum than in the years of 
minimum sunspot frequency. 

It will now, and in subsequent ag aan be shown that not only 
the number of cyclones but their duration, extent, and energy, 
were also much greater in the former than in the latter years, and 
that there is a strong probability that this cyclonic fluctuation has 
been cotbcident wilh similar uctuation of the rainfall over the 
globe generally. 

The present communication is confined to the twelve years 


1856-67, com a complete sunspot e. 
A reani t tie cyclones of the saci Ocean, the i2vesti- 


that the observations are so numerous that no cyclone of any 
considerable extent or violence can have escaped detection. 
A chart has been prepared for noon on day of the period 


which a cyclone lasted. The chart shows the 

vessels, the directions and force of the wind, the state of 
and sea, &c. In this way the position of the centre 
is ascertained for each day; then, by examining 
the duration, extent, &c, of the cyclone ac 


The number of cyclones thus examined for the twelve years is 
have been laid down on six charts. 
total cyclonic area in 1860 and 1861 was abort twelve 
greater than in 1856 and 1857, and nearly eight timcs 
greater than in 1867 ; in short, all the factors were greater in the 
years of maximum sunspot frequency. It ıs evident from ths 
table that the cyclonic area increased rapidly from 185€ to 1860, 
and diminished slowly from 1861 to 1866, The registers for the 
years 1856, 1857, 1 and 1867 have been examned with 
ial care in order that nothing might be omitted ; and, to give 

e utmost possible weight to those years, every instance of even 
an oidinary gale has been taken into account, In 1856 theie 
was no great hurricane at all, and the same may be said of 1857, 
1866, and 1867, From the chart for 1806 it will be seen that 
in Apm of that year there was a number of small cyclones, The 
south-east trade-winds and north-west monsoon were in collision 
for a considerable time, and several cyclonic eddies of short 
dmation were formed. 

If we could obtain good values of the mass of air in motion 
and the velocity of the wind, it would probably be found that 
the iatlos of cyclonic energy were greater than those of cy- 
clonic area, for in the maxima years the cyclones weie much 
more violent than in the minima years. the mass to 
be nearly proportional to the area, and the velocity of the wind 
m & strong to be 55 miles, in & whole gale 7O miles, and in 
a hurricene 85 miles an hour, the amount of cyclonic energy in 
1860 was about eighteen times greater than in 1856, tho squares 
of the velocities as three to five. 

the are necessarily ro T 
e dic Bet fiat (ne mies aad nolens of the cy oL 
of maximum sunspot were far greater than in the years of 


F 


minimum sunspot is beyond all doubt. 
When a hurricane takes in the Indien the 
disabled are obliged to pat into the nearest port, the 


newspapers in their shipping pe dpa announce the arrival 
of the vessels, the dates and l os of the bad weather, and 
the amount of damage sustained. For upwards o? twenty years 
the Commercial Gasette of Port Louis has all arrivals 
of vessels and all maritime events which have been reported by 


"them, Considering, then, the geographical position of Mauritius, 





"Table IV., which contains a list of Bourbon (Réuniop) hurri- 


3154 Shows also the number of 
1 and minimum sunspot 


canes and from 1733 to 
hurricanes In the 
years.. ` Y 7 9s - 

For-the two islands the number of cyclones in the maxima 
years was thirty-six, and for the minima years nineteen. This 
result is favourable. 


It would appear also from M. Poey's researches, and from. 


in made at Mauritius in 1872, that the cyclones of the 
Mion heli we a the Whole mbad to the mne i A 
The rainfall for the twelve years under discussion is given m 
Tables V. to IX; It thence.appears from the rainfall at sixty- 
seven stations that the maximum fall was in the years 1859 to 
1862, and the minimum in the years 1857, 1858, and 1864. We 
thus find a certain degree of correspondence between 


and rainfall fluctuations ; and it is le that if we had returns 

from America the corres would be much greater ; for 
appear 

level of the American 


mE (The year £857 has been 


a rainfall periodicity. ; 
(The paper was accompanied by several elaborate tables). 
SECTION B—CHEMICAL SCIENCE 
On some Opium Derivatives, by Dr. C. R. Ac agi The 
achon of free chlorine on codetoe is to produce yme- 
again, iy dis weed of 


apocodeins is formed. This apocodeine may 
be looked an as molecules of i ecules 


s mre Giai morphine. bemg alo Prodced. 
Acetic ae Ge mek ae sd of o aic 
diacetyl morphine. We have, therefore,— ' 
a diacetyl morphine ^.^ . . 
pani and benzoic acids give analogous 
acids give ogous 
acetic acid and strychnme. The following general 
the morphine and codeme salts are given :— 
* M + 5BX —85H40, 
..- - QC-4 sHX. -5H40, 
when HX =a monobasic acid. 
On a Phenominon noticed on boring a 
. —The author described a remarkable jet 
obtained on boring a well near 
doscended through about 33 ft of alt, 
deposit 7 ft. in thickness, mterspersed 
author believes- e has-succeeded in 
X , atic 


ormulz for 


We 
of 


The baring fint 


by Dr. Andrews. 


and then reached a yelly, 
with organic «dri It -as much as 2177 to 35°5 per cent. of 
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H,O, = KC +Q +.0 





chlorite, KCO + 


uations may be brought under 
a general famula. Thus, H, + Ch = 2HCL Lf we assume that 
there is a structure common to the h 


atoms, wo ma’ 
equation thus: XYY + XZZ = aXVZ, when X represents thé 
comman structure and Y and Z the structures which are confined 
to hydrogen and chlorine . So aH, + O, = aH,0 
may be represented thus : + XXZZ -akXYZ. These 


; of Irom, by Dr. Phipson.— The author 
a black salt ha 


On the Chlor-Bromides and Brom-lodides of the Oly 
Prof Maxwell Simpson, F.R.S.—The anthor 
obtained 


by 


H,Brl, 
may 


SECTION C—Gxoroscv - 


measures. The author referred in detail 
on of the beds.- With reference to 


the 
measures we have valuable deponts of fire-clay, which are 
sively used for the manufacture of bricks The 
stones are not sufficiently abundant to be worked, 


cia Nasser to duod Du o curd anata 
. We count smaller we shall have at [east 9,000,000 mare, 
Tbe coal-field is bounded on the north-west by a large 
which brings down the' coe] measures on 
calp and lower limestone. It must. bave a downward 
2,000: feet. Northwards, the limestope-is covered 


l 


à 
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without any intervening coal measures, for three-and-a-half 
miles, when a small trough of the middle coal measures, with four 
of the Coalisland beds, rise up. This field is but two- 
anda half ies long, and a uarter wide, and yet it must con- 
fata the whole series of tho middle and lower coul measures, tho 
millstone and Yoredale beds. Here, the author calculates, 
there are ooo tons of coal, The author pfbceeded to explain 
when and how the two coal-fields became isolated from each 
other ; and why, in the immediate vicinity of these coal measures, 
the Permian rocks are found og ones the limestone. 
At the close of the carboniferous od the rocks were forced 
mto flexures, ing east and west, owing to forces acting from 
the ncthwede exl ot Hall showa in lend. Denuda- 
tion following, we had a set of pleins, or edges of limestone, and 
troughs of coal measures, all of which were overlapped by the 
Permian and Trias On subsequent denudation and post-triassic 
taalta ooririing, some ORO paste oer tier Da Iad 
bare or saved the newer formations, As the whole di- 
trict is cut up by faults, and the rock exposures few, the evidences 
of these flexures are obscure. 
. 


SECTION D—BIoLocy 
DEPARTMENT OY ZOOLOGY AND BOTANY 


Dr. Williams read a paper On Specimens of Alea from Jersey. 
Tus paper referred i the lango number of fpecie of marne 
iige to, be fonnd at Jersey, abd DUK 
i opment. Dr. Williams produced a splendid 
collection of algæ preserved by a lady residing in Dublin. 


est 
Tey large ducis, gnd these darts were filled, with intra- ator 
ven in which, at a certain time of year, abundance of starch 
He also ed that in the fruit most im- 
portant differences be found, but that these afforded no 
means by which to divide the genus into natural sections. With 
respect to the inflorescence, he said there was great vaiety of 
orm. y reached the eastern coast of Africa, 
most India, though some few were common 
Archipelago, 


D. Moore,—The general 
peper were (1) Some of the kinds 
greater rapidity and form their stems 


growth is much quicker and the elongation 
rapidly compared with it, while the stem remains in a rhizomatous 
state. 


Mosses of the North of Ireland, by S. A. Stewart.—Turmer, in 
a enumerated as 230 species of momes; Dr. Taylor, 
in 1336, mentions about the same number ; and Dr. D. Moore, 
in 1872, gives a list of 385 Irish species, to which the author of 
the ent paper eoni four others, vix., 389, or more than two- 

of the 


species the district amounts to 195, or more than 
ane-half of the The district is defmed to consist 
of the counties of Down and Antrim, with a zmall of Co. 
Dery, bordering on Agtrim. The list includes a number 
of rare mosses, The following have not been previously re- 
corded as Irish, vix. :—Fissedens tmeurvis Schw. var. Lye, found 
only on & greensand rock on the Black Mountain, near Belfast ; 
Tayloria serrata, in small ity, near the summit of Ben- 
bradagh Mountain, Co Derly ; Mirum subglobostuss:, in wet peat 
bog on Cave Fil, near Belfast, and in a similar hab tat on 


Carrickfergus Common ; .Sekeerza calcarea, on Black Mountain, 
near Belfast, ap _ like black specks on small lumps of 
chalk in the grass. Mi. C. P. Hoblark, of Huddersfield, has 
been kind enough to identify the specimens of the above-named 
mosses. 

Prof. Dickson exhibited specimens of an abnormal form of the 
ox-eyo daisy (Chrysanthemum lescanthenss), in which the 
outer florets of the ray (normally ligulate and female) exhibit an 
irregularly tubular corolla, not very unlike that in the neuter 
florets in certum Centeuress. Structurally these abnormal florets 
are hermaphrodite, but appear always to be functionally neuter 


or sterile. 
Mr. Bentham remarked that similarly abn florets, 
y neuter, occur in 


from that year to 1559, when the 
study of the general affinities of plants had enti superseded 
i and of the great 


the them to single organs ; 

advance since 1859, owing to the explanation of affinities 
given by the adoption of doctrine of evolution. After some 
notes on the to be preferred, systematic works were then 


considered under the six several heads of Ordines si, 
Genera plantarum, Species M phs, Floras, and 
quired were specified, the primcipal recent works glanced over, 
with desiderata now recommended 
to the attention of systematic botanists. 
Prof, Thiselton Dyer referred to the paptr as evidencing the 
labour necessary to acquire & proficiency in the knowledge of 
botany. Some people thought botanical study was a kind of 
pastime, but the paper just read proved the contrary. 
Lubbock believed that madatis mutandis a { deal 


of his investigations on the em- 
and Tropeolunt speciosum. 
principal -peculiarity consists in the constant 
penetration of the tissue by the extre-seminal root- 
In Vropeohum mams the extra-seminal root-process 

from the outer mde of the base of the 
After perforating the seed-coat it becomes elongated, and hes 
its course in the cavity of the seed-vessel. In rare cases, however, 


ving run in the 
cavity of the seed-vessel half-way. In i eng Jfecios iun. 
this process dips into the carpel immediately emerging from 
the seed. Dr. Dickson remarked that some would be disposed 
to look upon the abnormality in ZreAvo/suu. wajus and the nor- 
mal form in Zrogaoitas mus; as forms representing what 
might be as stages in the evolution of such a species as 
Trepeoium from some foim analogous to Tropea 
majus. In regard to this, Dr. Dickson adversely criticised the 
Darwinian hypothesis, as, in his opinion, inapplicable to the case 
under consideration, 

Mr. A. W. Bennett read a On y ee of follen-graius 
in reference to the fertilisation of. . He stated that although 
not unfrequently a common form af en-grain runs through a 
Nel gronp of plants, yet more often the form is found to be 
arte to the requirements of the species, and varies even 

a small circle of affinity. In those plants which are for- 
tilised by the agency of insects, there me ives ceder nole in 
which the form of the grein 1s adapted for the purpose. We 
have, firstly—and this by far the most common form—an 
Pp pri wi ture or more longitudinal fufrows, as in 
Ranunculus ficaria, Aucuba japonica, and Bryonia dua; 
secondly, spherical or elliptical, and covered with spines, as in many 

te, Malvaceg, and Cucurbitsceg ; and, thirdly, where 

they are attached together by threads or a viscid excretion, as in 
Richardia Althiopica. In those plants,on the contrary, w. arc 
fertilised by the cy of the wind, as most grasses, the harel, and 
balsastifera, the pollen is almost perfectly spherical 

and unfurnished with any furrows, and is generally, moicover, 
light and dry. The genus Viola supplies two very markedly 
different firms, in ove of wlich, the section to which 77 cante 

and F. o wrala belong, the giains have the ordinary elflip sc. 1 


` 


fui 
T0 

Hobe 
3 





3 
j 
E 
; 
: 


E 

à 

; 

4 
HE 


m 
; 


1 
1 


g. 
Ji 
EE 


it 
ji 
‘i 
EE 
n 
] F 


| 


l 
à 
| 
| 
i 


E 
t 
li 
i 


discussion followed, 
n, Sir J. Lubbock, Prof. Balfour, and 
took paft, ` 


SĊIENTIFIC SÊRIALS 


.of the cause of formation of comets’ t by Schiaparelli 

anthor seems to have no doubt that a repulsive force is in action, 
and that the only two acceptable theories are that the force is 
due to electricity or the repulsive power of the sun’s heat— 
Taecal OAE @ hate oh. the ion of the zodiacal 


Bulletin de P Académie Royali de Belgique, tome 37, No. 6.— 
This number contains an article-by M. P. I. Van On 


not at the time been replaced. It is however, 
Dr. Gray, believing that Van Beneden's drawing of the 
some other source, erected it into & new genus. 


and Briart draw attentlon to some little known 


commercially. —M., Gluge gives a short 
tomc muscular contraction converted into 
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the explanation of the rhythmic contraction of 








SOCIETIES AND ACADEMIES 
A PARIS 


Academy of Sciences, Sept. 14.—M. Bertrand in the 
chair.—The follo were read :;—Sdence before 


i papers 
gammar, by M. E. A considerable of the 
(which is but an abstract of a more memoir) is 


Colchicum autismnale at the time of flower- 
. ing ; extract from a from M. Iz, Pierre to M. Dumas. The 


hand, when held near the gnthera of tho flowers withopt coming 


that the spece traversed by tho silent discharge 
> without a diminution 


j 


auhi = C4H,, + C,H, + CE, + Hy 
case ecomposition of chloral hydrate, by M. Tauret. 
By the alow oxidation of this substance, eu dus 1s libe- 
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HINTS ON MEDICAL STUDIES 


Ee of those who to-day commfince their medical 
education will be able fully to realise what would 
have been their position if they had done the same some 
fifty years or more ago, instead of now. After an ap- 
prenticeship of from three to five years to a country 
practitioner, during which time, at the expense of their 
general education, they would have been employed in 
dispensing medicines, and other less honourable duties, 
they would have entered on their medical studies, properly 
so called, possessing a certain empirical acquaintance 
with a few of the details of professional life, which might 
however, Rave been obtained in an infinitely shorter time 
after the principles of the subject had been mastered. 

This state of things is fortunately past. The pupil now 
leaves school, having had a more liberal general training, 
conducted mostly during the time which used to be 
wasted in apprenticeship, and after being tested by a 
commencing examinatlon in Latin, arithmetic, &c., he 
immediately begins his special studies at a recognised 
college and hospital At the outset several questions 
respecting the direction that his work has to take, suggest 
themselves, which are only partially answeied in the 
calendars of the different examining bodies, and on 
which there is considerable diversity of opinion amongst 
teachers and the profession generally. One of the most 
important of these refers to the question whether or not 
it is advisable to commence clinical work at once, or to 
wait until some knowledge of anatomy and physiology 
has been obtained. As the medical education consists of 
two parts, a theoretical and a practical, one conducted in 
the lecture-theatie and the dissecting-room, the other in 
the wards, out-patient department, and post-mortem 
theatre of the hospital: is it wise to pursue these two 
independent courses simultaneously, and if not, which 
should have the preference? This question is not diffi- 
cult to answer, for it is evident that attendance in the 
wards of the hospital during the first medical session 
must very much resemble the justly disparaged period of 
apprenticeship. Like it, the knowledge acquired will be 
almost entirely empirical, and therefore so much the less 
useful; for the numerous facts which the student is 
learning from the classes he is attending at this early 
period, must for some time be so crudely associated in his 
mind that he will experience difficulty enough in re- 
taining them there at all, let alone having to apply them 
to previously unexpected instances. We therefore would 
advise that the first winter session at least should be 
entirely devoted to lecture-work and the dissecting-room, 
and that the wards should not be systematically visited 
until the following summer. Then, even, as Materia 
Medica is not a winter subject, but little can be learnt 
with reference to treatment, except in surgery; expe- 
rience in diagnosis must consequently be the only object 
kept in view. us ee OU Deipered 
may be devoted to clinical work. 

Another question which requires an answer refers to 
the number of subjects which ought to be embraced in 
the necessary course of study. Without wishing at 

Vou, r.—No. 257 


present to enter into a discussion as to whether the 
vital force which is at work in the living body is any- 
thing ssi generis, or only an elaboration of other well- 
known forces which are manifested by inorganic matter, 
there is no doubt that those physiological phenomena 
which are within the reach of complete human compre- 
hension are all capable of being represented as problems 
of pure physics. Such being the case, the great import- 
ance to all thinking students of medicine, of a knowledge 
of the fundamental properties of matter must be self- 
evident. Some may have had the pon ate of learning 
a little about mechanics, heat, light, and electricity at 
school, but most will be sadly ignorant on these subjects ; 
and being so, when they have advanced sufficiently far in 
physiological and pathological investigation to appreciate 
the enormous fields for work Which they open up, they 
will find no greater stumbling-block to their further pro- 
gress than their imperfect training in the science of 
physics; it will act as a barrier against sound original 
work in all directions, and prevent many an able man 
from doing full justice to his mental capacities. 

It is this unsoundness of the physical basis of physiology 
which maintains the considerable interval between physio- 
logists and physicists ; which makes it’necessary to have 
physiological and physical laboratorjes as separate institu- 
tions instead of as different departments of the same esta- 
blishment, and which allows flagrant physical inaccuracies 
in physiological investigations to be stated and restated 
under the approving sanction of those who ought to know 
better. What can horrify a pure physicist so much at 
the present state of physiological knowledge as, when he 
reads in a recently published work by one who is consi- 
dered to be the British representative of the subject on 
which he treats, to learn that in the flight of birds the 
wings strike downwards and forwards; and in another 
work, by another prominent author, that the aortic valves, 
which correspond to the secondary valve of an ordinary 
pump, close during the contraction of the ventricles of 
the heart? Similarly, the phenomena of electrotonus, in 
the eyes of a physicist, have as little to do with the true 
nerve-current as the spark obtained from a Leyden jar 
has with that circulating in an ordinary electric telegraph 
cable. These instances, and many others which might 
be adduced, all point to the importance of a thorough 
knowledge of physics to the student of medicine. 

Second only to physics, as a collateral part of medi- 
cal education, is zoology. Many, however, would place 
botany next No doubt a knowledge of botany is 
essential to a thorough comprehension of the details of 
Materia Medica; nevertheless, for the prosecution of work 
bearing on medicine proper, an acquaintance with the 
structure of animals is more important than that of plants, 
The latter may, most of it, be left to the pharmaceutical 
chemist, and be neglected by the physician, Very little 
is gained by the medical student when he learns that 
podophyllin is obtained from the rhizome of a ranuncu- 
laceous plant, or even that the natural order Solanacem 
has been divided up in a manner which physiological 
action justifies: but that the caecum of the intestine 1s 
absent in many mammalia, and that it is of very much 
larger proportionate size in some than in map, must have 
an important bearing on our conception of the function of 
that organ. Many other similar instances might be given, 
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all proving the importance of comparative anatomy in & 
medical pojnt of view; and it is almost certain that before 
' long that scjence wil] have a mere prominent position in 
medical education than it at the present time possesses, 
Those who have no other aspirations than to follow the 
routine practice of their profession immediately their few 
years of education are-completed, will no doubt ignore 
the value of the extended curriculum we adyocate : they 
imagine that ii .does not conduce to more accurate 
diagnosis or re correct treatment. This view is a 
short-sighted pn say the ]east; for though the most 
able theorist may, by chance, be a bad practical physician 
or surgeon, yet the gopd he does by his higher work is 
insyperably greater in the long ran than the immediate 
‘relief of individual cases. It is by the progress that is 
made hy the profession*in obtaining the mastery pf 
disease that its position ‘is majntgined in society gene- 
rally, and this progress is due much more to the theo- 
retical chemist and physjologist than to the successful 
practitioper who simply follows the ordinary routine pf 
his calling. 


a 








NOMENCLATURE OF DISEASES 
Nomenclature of Dfseases, frepared Jor the use of the 
Medical Officers of {he United States Marine Hospital 
Men cy the Supervising Surgeon. (Washington : 
1874) 


i T preparation of this volume hy. Dr. Woodwarth, 


` 
w o 


l 


` supervising surgeon, hag consisted in adopting, with 
"some important omisslons and unimportant transposi- 


ae tions, a literal transcript of the original * Nomenclature 
^ of. Diseases” drawn up hy s joint committee appointed 


by the Royal College of Physicians of London, of which 
Dr. Sibson was the editing secretary. 

. The original work recejved a modified sanction from 
the British Goyernment, inàsmuch as by the remarkable 
liberality of Mr. Lowe, then Chancellor of the Exchéquer, 
money enpugh was provided to print off a large edition, 
and transmit a copy gratis to eyery member of the medi- 
cal ‘profession j jn Great Britain and Ireland. The further 
diffusion of the work ip the United States by Dr. Wood- 
worth is a thing for which the profession owes that 
gentleman hearty thanks. The work, indeed, seems to be 

more authoritative op that side of the Atlantic than on 
this ; for the statistics of mortality for the ninth cengus of 
the Unjted States were made up in accordance with its 
arrangement. This extension of a uniform nomenclature 
is itself, espana, the merits of the work, an evident 
gain to science, 
uum to give the book a decennial reyision ; 


` but while revision of some kind is periodically necessary, 


we do not anticipato that, after the work is thoroughly 
it Will be required above once in a generation,— 

three or four times in a century. 
In the meantime, the book is in a somewhat imperfect 
state, many inaccuracies having been pointed out in a 


`, report upon it by the Edinburgh College of Physicjans. 


“The correction of such errors and the bringing of the 
* work to the level of the present state of medical science 
will make jt mature for the time being. But we hope 


- ` that & new generation of medical men will find i£ necessary 


to revise it; not to- correct common errors, but to adapt 
it to the then advanced state of medical science. We are 
doubtful as to the propriety of attempting work of this 
kind by a mixed committee. The committee should be of 
the only kind Dr. .Chalmers could tolerate—a committee 
of one! only the ane should have power to call in aid. 
The work pf Linnæus pr of Jussieu could pgt have been 
done by à committee. 

A good pomenclature of diseases will inevitably repre- 
sent the science of the day. According as sclence ad- 
vances, so will-the nomenclaturp and arrangement -be 
more: and more natural The profession of medicine is 
to, ‘be congratulated on the felt want of a pomenclature 
temporarily fixed, and on 1 the evidence this work affqrds of 
its generpus ambition to rise above.a mere nosology, to 
something like a natural pathological arrangement. 

The wide diffusion af a book like this in the medica] 
profession, besides jts own immediate utility, is sure to 
exercise a very beneficial and much wanted scientific 
inflgence. The ]ooseness of much professional writing 
will he diminjshed and precision ericouraged. If médical 
terms are well defined, writers will naturally become more 
pareful in their use of them, At present, medical writing 
is infested not only with jll-defined terms bnt indefinite 
description. How often do we gee such phrases as “once 
ar twice,” when we should haye“ once? or “twice” We 
might give many examples of this looseness for which we 
tolerate no excuse ; but there is a looseness grising | from 
the imperfection of medical scienpe which we must mean- 
time tolerate. Good and precise definitiop of terms only paa 
becomes possible when we know the properties or pecu- 
liarities of what is to be defined, and medicine is as 
yet in tqo empirical a state foy satisfactory definitions. 
That subdivision pf it which is most advanced—patholo- 

ical anatomy—illystrates well the growth of precjsion of 
[ernia as advancing knowledge permits and de- ° 
mands it, definition and discovery going hand jn hand. 

The game branch of medicine affords the best illustra- 
tiop of an admirable struggle after a good nomenclature, 
but even for this branch there has not as yet arisen a 
Tournefort to produce, if net temporgry unanimity, at least 
temporary union in regard to nomenciature—a deficiency 
which, however much to be deplored as a cause of con- 
fusion and error, implies blame tono one. If in morbid 
anatomy we have no established nomenclature, how can 
we expect it In the nosology? This department of medical 
nomenclature we regard as being meantime best left in. 
what may -be called its popular state, such names as 
scar erysipelas, cholera, thrush, being better than 


“any that could be based on our present imperfect know- 


ledge of these diseases. But although this may be so 
now, there is good reason to expect the day when good 
descriptive names will be found for all these diseases— 
pames which will suggest to the instructed an epitome of 
what is known regarding them. i 
Such suggestive names capnot be, however, without a 
-well-matured classification. At present there are several - 
yery natural but isolated classes of diseases which form 
good samples of what is wanted—rymp tic diseases, para- 


-Eitic diseases, mechanical aae dt for the most part 


we have a disjointed catalogue rather than a classifica- 
Hon. The attamment of a complete classificatian will be 
 grest step, an index of progress nd an aid to it ; bat it 
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will be a structure, as we have already said, that advan- 
cing science will periodically overthrow. The ruin, how- 
ever, will not be deplorable, because not only not irre- 
parable, but certain to be succeeded by a new edifice 
which will in all probability be better and more useful 
than its predecessor. e J. M. D. 








LETTERS TO THE EDITOR 


[The Editor des nat hold himself responsible for opinions expres sed 
by kir correspondents, No montes is taken of anonymous 
commstnications .] ` ee 


The Education of Women 


IN your excellent article (vol x. p. 395) on this subject, you 
f y point out that custom and preyudice have ‘established for 
boys and girls a curriculum of studies which seems to have but 
little reason to justify it. See saline mention that whereas 
music is, jn England, but taught to boys, it is “almost 
compulsory on girls, whether they have the talent for jt or not.” 

This monopoly of music for girls, our system of 
education to be founded on reason, sh imply, amongst other 
considerations, that females possess peculiar aptitudes for this 
branch of art, and them im it is more likely to 

roduce fayourable results in thelr case than in that of males. I 
hs not say that this is the only probable justification for our 
practice, but it should eo any be onp strong for it. 

But how does the matter really stand? It is a most remark- 
able fact that in the highest walk of musical achievement, com- 
position, women are positively nowhere. I believe I am safe in 
saying that not a smgle opera, or oratorio, for instance, the 
work of a woman, has ever maintained even brief populanty ; 
nor has the sex furnished us with one representative worthy of 
being laced by the side of Bach, Handel, Mozart, Beethoven, 
Rosni, Mendelsohn, and a host of other great male com- 
posers who could be named, 

In almost every other department of art and’ knowledge 
eminent women have been found—in li both” and 


prose 

pus in mathematics, science, painting, sculpture, medicine ; 
not a solitary great female musical composer can be named. 

I do not point out this fact for the purpose of disparaging the 
female intellect, of which I have the highest admiration, bnt for 
the of reinforemg with it the , ents put forward by 
and other of female education in favour of a 


revision of the subjects appropriated by unreasoning[custom to 


the two sexes. 

however, that the doctrine of chances might 
bavo been expected to give us at least one female musician of 
the highest order out of the myriads who devote a large portion 
of their existence to the cultivation of the art, the ing fact 
that it is not so is one well calculated to excite speculation. Is the 
powe: of ucing new end table music distinguishable in 
any way other art for Se ee 
fine painting, statue, or poem? There does seem to me to be 
a ing tomusic. The subjects of s statue, 


or poem, may, and generally are, suggested some eyent, 
Lisp eg edm oid ting. The suggestions of 
colour, form, light, and furnished nature, are endless, 
and ca ot infinite diversificati often, no doubt, act 


Can anything like this said of music? What can have 


are so complete, go consistent, so 
tthem almost like works of nature which 
we do not dream of ing? That there are gmoctations of 
ideas between musical sounds and yimble thmgs, and even moral 
sentiments, may be true, but such relations must be cag 
and mistiness iteelf*compared with the relgtions on w other 
arts are dependent. So alight, so remote, so intangible are the 
sources of orlginel music, it has always seemed to me that 


the faculty of musical composition of te highest order a ches 
more nearly to i "than other faculty which 
Miki indore C? 











- How can the apparent absence of this faculty in women he 
Ei pep ALEX, STRANGE 
on, Sept. 22 
Double Rainbow , 


On the rrtb, at5.40 P.m., this comparatively rare pheno- 
menon was well seen here by the crowd assembled at the 
Golf Match. The accompanying sketch, by T. Hodge, 5 
gives a th hly artistic view of the scene. n 

Unf y the of the Eden, whose quiet water 
{furnished the reflected ht, is considerably north of the 
observer's station. Hence the necessary pleteness of the 
second bow. “I cannot learn whether r was fortunate 
enough to observe the phenomenon from a point a mile or two 
north, ‘whence it would probably have been seen entire. 

As seen from stations to the eastward of St. Andrews, the 
second bow, there due to light reflected from the rougher water 
of the bay, was considerably broader than the first ; so much so 

. 








at the upper end of the vinble portion ‘as to give, even to intel- 
ligent spectator, the impression that it 
concave to the point opposite the reflected sun. 
It was not possible to ascertain whether the light of the por- 
was 


É 


tions of the two bows visible below the horizon that coming 
from the rain-drops directly, or that su ently reflected from 
the ses ; though face Dr. Tyndall) pro the latter was at 
least & considerable agent. P. G. TAIT 


St. Andrews, N.B., nepi 15 

P.S. In my note on “Bıight Meteors” (NATURE, vol. x. 305) 
I find I have inadvertently wntten Saturday in place of Sunday. 
Perhaps, with this correction, Mr. Waller may be able to xlen- 
tify both meteors in a satisfactory manner. 


HIS is the phenomenon observed by Dr. Halley, Aug. 6, 
I at Chester. The second bow was formed by the sun’s 
light 1eflected from the river Dee. See “ Brewster’s Optics,” 


P a E TE s bare IS ors. the outer is a 
continuation of the pri bow, and is formed prmcipally by 
direct ht striking the drops between the observer the 
sea and reflected in the manner. 

It may derive a slight increase of brightness from light first 
reflected at the sea, then by ram-drops, and lastly by the sea 


same whichever reflection comes first, provided the smooth 
the ratn-drops, and the suilght are present. 





Curlous Rainbow 


I Do not see that the rainbow described by Mr. Swettenham 
(NATURE, vol. x. p. 398) was different from an ordinary rambow 
of moderate brighiness, except in there being a slight interval 
between the two series of colours, which generally blend into 


D 


may be seen; and in the irregular in hoar- 
frost) a great and very beautiful variety of bows and spectre can 
be T. W. BACKHOUSE 


seen, 
Sunderland, 23 


_ I SHOULD ie Bg er word regarding Mr. Setter 
letter (NATUZE, vol. x. p, 3%). The theory of 
the rambow has been wor. out pretty completely. Woe must 
generally give a 

the original 


seen them 


repeatedly. 


Only a few weeks 
cetie bows, with 


all the colours the 


rary rainbows, and this is the more to 
ference mentioned above is, I think, one of the 

of its formation. 

, Were the explanation given in text-books complete, 
not have in the rainbow such pure colours 
but the yellow would contain a great deal of red, and the 
would. be contaminated by a grat quent of red end yell. 
As it is, however, the red, have 

as the green and yellow rays, is destroyed, or nearly 

ference, which, therefore, is the that 
rainbow are nearly pure. What is called the violet of the rain- 
bow is generally the violet mixed with the red of the next super- 
numerary rainbow. This is not the only instance that text-books 





Mist Bows 


ON Sept. 14 I was driving trom the Lizard 
with Mr. Lugg of Manaccan. A thick mist 
and moorland. The tops of the farm co 
and the church towers were visible above the sea of mist which, 
tnaited on the ground, gave the 


bow showed brightly the mist as wo passed: 
hedges and fields, and t pace with us “the mist raised 
fiom the plashy earth” by the hare in Wordsworth's poem, 


gittering in the 
Tune wit bar all tho was whorsrer ahe doti run. 
We afterwards opened a 
moor, when the mist 
ing to the horizon, About A.M. we saw a 
from any prismatic colour, both ends of which terminated in the 
field immediately to our left. ` 


My companion, who is constantly driving about this district in 
early m paya he pever Deore miw sinlar omena. 
Lazard Signal Station, Sept. 16 OWARD FOI 





Carnivorous Plants—how to be obtained 


IT is not unlikely thet there may be « great demand for plants 
of the genus Drosera, and as I am in a neighbourhood where 





leaves, which constitute 
features between these species, are much dimi- 

both in number and 1 

Liverpool naturalists find a “mapply of the D. rv- 

Oxton Common, and there they are most abundant 

nearest to Noctorum Farm. Thurstasten Hill is 


y which would arise from such letters 
Deng forwarded to- me when aren irom the New Forest 
B e Close, Burley, Hants G. H. HOPKINS 


ough. ED. 


Automatism of Animals 


Por. HUXLEY'S most interesting address published in 
NATURE, vol. x. p. 362, seems to me to involve some difficulty, 
vende ca decay Goad ri well aware that Iam 
5 on allude to this passage :—'' S 
pes fad rg renti my fa amd Gat T cid male 

my hend, Decree. Ths balancing movement- If the 


ho has no reason, no sensation, no possibilty of thought of any 
Now, does it Wiener tollo fom the latter fact that this 
Sarmi paps et Bs oly this these es oat ae 

is simply —. t indeed, that 
ary delete’ coxubXaxt ons of anaele oee (o A A EE) 
are brought about by impressions upon the sensory nerves, even 
when, after ablation of the brain, there can be no longer any 


consciousness, But have not those combinahons y 
arisen during undisturbed consciousness, and therefore, 
under the of consciousness, i as tho 


of consciousness to corporeal phenomena is acknowledged to be? 
And even if the alluded to should succeed with 
before vivisection, never had executed 
the movements in question (and I was once assured by a distin- 
physiologis: that y succeed 

with rabbits deprived of part of brain soon after birth), yet those 
adjustments may be rather considered with regard to the great 
cipletof inheritance, as it has been applied to instincts by Mr, 
Darwin and Mr. Spencer, and alluded to in Prof Tyndall’s 


now ormed by animals without 
of sensation and thought, those movements were d r 


each other, and to impressions on nerves in these ani- 
mals’ ancestors while in pomexsion of consciopruess 

such questions will ever remain doubtinl ; yet I think 
it m ng to mele a iE Of tiem which Meta fo me 
to acco: ce_with present direction of biological 
theories. L D. eyi 


Frankfoit-on-the-Maine, Sept, 20 l 


S 
not 
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Photographic Irradiation 


I HOPE s en eee ee 
standing w eee discussion on photo- 
Peas ando 


s Crota (ron mi p. ags) ies | faceta 


x D in "aer 
(NATURE ,vol. x. p. 381), ho has given us 
inim ini information on the mol condition of different 


P of collodion, slso takes the same view. Now in 
ity Lord Lindsay’s and Mr. Ranyand s viewer nof o 
to mme. I have ony attempted to 
reflection was a casse o d e woe aa 
the ohly casse, as I quite agree with Lord Lindsay and Mr. 
Ranyard, that the imperfections of the lens are clo cause ol 
photographic irradiation, and in NATURE, vol x. p. 185, I 
pointed out one form of irradiation due to the lens But 
the imperfection of the lens which is most fatal is that pointed 
ont by Lord and Mr. Ranyard, namely, the mabili i 
the lens to being all therays to & focus, whether this results 
the impertections of the outside partion of the lens or frou ime 
perfect achromatic* correction. No maker of lenses will tell 
you that fny lens, far less that every lens which he puts out, is 
perfectly corrected for dispermon. Working with such an in- 
stroment, it is very clear that if we only allow an tufi- 
Aaro Macken iige on the part of the collodion where 
proportion of the rays are focused, then the photo- 
m impression will give very nearly the true boundary line. 
t suppose we allow more light to pass giving x longst 
by turning tlie camere to a brighter light or 
Se uc acide ae ünfccascd ras which giis d 
impression when the exposure was short, will now impress them- 
selves on the collod! eae ue tlio photographie impresion 
will bo extended the true 
That there shoul: ie diceret e nea aako 
ph Ce to Da erpected, erpected, aa there are me 
many in the experiments, e light, temperature, 
condition of the collodion are all Runs eae, 
conditions under which the pedir ver despa doraga ti and eee ink 
ratus and chemicals used, are different for each ter; 
epus eripe therefore be ed. Ifthe ter 
lens, aad. employ only e central of it, the 
impertedon dur to the les ens may be small in quantity. But if 
and badly corrected for on, 
ide ua al ete the ruit eA 
Agulin, if the experimenter work with different collodions, Mr. 
Stillman has shown that, altogether independent of the lens, a 
ve sigt: change in the preparation. of tha- collodion greatly 
alters the amount of So far as I can at present judge, 
the imperfections of the lens and molecular reflection are not 
opponenti, bar aed enemich which:are must ment on the smo 


Joun AITKEN 
fe Darroch, Falkirk, N.B. 


Can Land-crabs Live under Water? 


Wauen in Atchin, in Sumatra, during the second Dutch expe- 
dition, it occurred to me to put to test a statement 
ht I had seen in some or other—this book 
turns out to Prof Marshall’s work on ‘“' Physiology "—to 
the effect that land-crabs are drowned when kept immersed in 


t one of these crabs under water for two 

V Ae mhich Edd cens lin Me iiti and on another 
n slow a kept submerged for exactly four hours, 

after the of which time it was somewhat subdued, but by 

no means m 

Unfortunately the daration of my experiments was alwa 
limited by the necessities of ablution, as our tacie for 
lscuit- 


one—4or my experiments, for a 
er an equatorial sun, 
New Univemity Club, Sept. 22 


~ shaper Sel ha Sedan some new word, or wo 
14 wo have hae 


Salivary Glands of Cockroach 


I sex in NATURE, vol x. p. won a letter on the salivary 
Bands o of the cockroach, by Dr. W. Ainslie Hollis, in which he 


“As far as far aa my fp aes carried me, the sacculi, the sup- 
saliva, never contained naturally any 
iquid whatever, but on opening the thorax were invariably 


found to be collapsed and empt A 
iem days ago Twas pee some of these creatures. I 


shortly after were caught ; 1n these the sac- 
culi were empty, bat others which I had kept alive in a cup with 
only a few drops of water for a day or pu Jad invanably the 
saccull distended with liquid. 
I will not attempt to explain these “acts, but leave that to 
others more capable than myself, CHAS, WORKMAN 
Belfast, Sept. 21 





THE AUSTRIAN POLAR EXPEDITION 


THE Vienna correspondent of the 7Ys1es supplies some 

interesting ‘details concerning this important expe- 
dition. Events have proved that there has not been an 
expedition better fitted out, as to ship, stores, or crew, 
than that in which this North Pole Expedition left 
Bremerhaven on June 13, 1872 

As to the crew of twenty- our men, it was composed of 
three naval officers, Ieutenants Weyprecht and Brosch 
and Ensign Orel ; two engineers, and fifteen picked Dal- 
matian ‘sailors ; Liegt. Payer, of «the Jdgers, an Alpine 
Club man, with two Tyrolese mountaineers ; Haller and 
Kletz, and the Hungarian Képesy as surgeon. It was 
thus calculated for land work not less than sea work, and 
events proved that the company had been well sorted. 

The object of the on being to find a north- 
easterly passage towards the coast of Siberia, the expedi- 
tion having arrived at Tromsoe, and having taken on 
board Capt. Carlsen as harpooner and ice-master, started 
on the 14th of July for the sea and the coast of Novaya 
Zemlya. At oven Zemlya they: met the Norgegian 

t 945. ich Count Wilcrek and Baron Stern- 
, two of the chief promoters of the expedition, had 
come over from Spitzbergen to establish a store for | them 
near Cape Nassau. They were for two years the last 
human beings they saw. 'The stores being laid in a cleft 
of the rocks race esstble to the Polar bears, and the state 
of the ice looking more promising, the ships parted com- 
pany on the 21st of August, the Tegethoff going north, 
the F¥styorn south. The nope proved to be fallacious 
long before evening. The Zegethof was icebound, and 
never was got out again. The S Ros and sank, copious 
snowíalls cemented the loose ice-fi and the Zegethof 
was surrounded by a solid mass of ice. 

In this precarious state the ship lay for five months, the 
ice freezing together and nd Pushing in turn, and so expos- 
ing it perpetuall pos pressure. All' was prepared 
for leaving the The stores were brought on deck 
and a portion placed on the ice. This was the most 

dine ofthe whole. Every moment the alarm was 
sounded and the signal given for leaving the ship. It 
was suficient to wear out the strongest. ln spiteotf this, 
meteorological and other observations were carried on. 
The strain on the mind told on the state of health in 
ite of all precautions, and scurvy and pulmonary 
ections set in. 

All this time the ship was bein ing driven in a north- 
easterly direction until, towards the end of January, 
1873, 73 W. long. and 79 lat. were reached on February 
25. The sun appeared again after five months on the 
horizon, and on the 25th the pressure of ice ceased. A 
massive wall had been formed round the ship, protecting 
it from further injury. The drifting was now to the 
north-west. Milder weather having set in, the hope re- 
vived of setting the ship free, and for five months the work 
went on. By dint of boring and blasting the fore part of 
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the ship was máde free, but. to free th the re im- 
possible, ice of 30 ft, thickness I 

Disheartened, the expedition es Ie Gea resigned itself 
to have to pass another winter in the same position, when, 
on the 31st of August, high land was seen in the no 
some fourteen nautical ils off The feeling at first o 
great joy at the un discovery became soon a 
torture. To beso close and not to be ableto getto that 
“> unknown land, At last, towards the end of October, the 
, ship drifted to about three miles off one of the islands 

which Jay before the main land, and there the ship froze 

in at the begin:fin Norenber, and lies -atllin un" 51 
- N. lat. and 58? 36 W. long. Here the winter of 1873-74 
was passed 1n comparative quiet. 

During the time a series of highly interesting astronomi- 
cal, meteorological, and magnetical observations were 
made. The Northern Lights were very numerous and mag- 
nificent —white, red, and green, with crowns, bands, and 
rays of great size and brilliancy. The needle was so dis- 
türbed that o tion Peram the rule and steadiness 
the Ek papas e cold was more intense than the year 
: before, there being 37° Réaumur below zero on the ship. 
But the supply of fresh bears meat and the absence of 
that strain on the min duced by constant er kept 
the crew in Se hee The reappearance of the sun 
‘on the 24th of February did the rest for all except 

Krisch, the engineer, who died of censumption on the Pg 
of March, and was buried in the newly discovered lan 
between two basalt columns ; for the explorations had 


alread 
E edition of Payer, the two Tyrolese, lou: 
di and the only three dogs remaining started for the 
: mainland, went up the promontories named Tegethoff and 
M*Clirftock, 2,500 ft. Db aad and up the Nordenskjold Fjord, 
bórdered by the large Souklar glacier. It was still very 
cold, 40? Réaumur. All was still white with snow and 
hoar-frost, making the pe rock columns look 
like candied dus rino 

The second expedition o onthe 
of March. The temperature ase ees but snow. 
wet, and the breaking up of ice made the journey still more 
dangerous. Of course, before getting the map it will 
‘be impossible to form a clear image of the guration 
of the country. The atmosphere over the ice being 
hary, the only way for making observations was by 
going to the heights, and by these means a succession of 

ints was Pm Seren 80° 15’; Cape 
Frankfurt, 8o? 25’; tter, 45'; Cape Kane, 

and Cae Flige , 82° 5! aah the Austria 
Sound.’ The diminished stores and the short available 
time necessitated forced marches, so one-half of the party 
was left under a rocky eminence in 81° 38’, and Payer, 
Lieut. Orel, the sailor Zaninovich, and the three dog: 
-started to cross Crown Prince Rudolf’s Land. Undeterred 
by a dangerous accident, the ition went on by a 
roundabout way to the coast, and along it in noith- 
ward. The progress became more and more difficult and 
dangerous ; 1t was all fresh ice, often not more than a few 
inches thick From Cape Fligely, the most northerly 
point touched, another elevated point, named Cape Wien, 
' was sighted in 83°, the most northerly point of the en 
earth. Then the journey back was more 
than the advance, but on the 25th of April the ahi 
was seen on the spot where it had been left. 

After a few days’ rest, very much wanted, a third expe- 
dition was made, again to the west—like the first—when 
a high mountain, Cape Brinn, 40 miles from the ship, 

opened out a view over the mountainous country, with 
the dE Peak, about 5,000 ft. high, as its culminat- 


ing 

, in March, a council had been held, and the 
decision had been come to to abandon the ship and to 
“try to make their way back on es and boats. On 
the 20th of May the colours were to the masts of 


81? 10’; 


the ship, and the expedition started with three boats and - 
as many large sledges. The exertions proved almost too 
much. THe journey had to be made five times over, three 
times at boats and sledges, then twice back 
again. e continual south wind g the ice north-- 
ward seemed to mirip al tions to get sooth useless, and 
after eight mo 

mained but to return to 
another winter, In the second of duy ibd north 
Wind on e Dil o Auge tie crede gu o 


into 

It was in the unusually high n in e of 

Tu $ Hd it not been for this exceptionall Nona 

le state of the ice, the impression is that 

dition would not have been able to return. Now there 
was the pulhng for the land. The crew and officers, 
divided into two watches, took it in turn and night, 
so that forty miles’ progtess was made daly On the 
second day the mountain of Nowaja Saulja was,sighted. 
There were still provisions for a fortnight. A. portion 
was left on sbore, and then the so bays were 
searched for Russian fishermen. None were found at the 
Barents Islands ; bad weather set in, the sea ran high, all 
were wet rh and unable to puih It was y 
settled that the ite Sea was to be madé if no ship was 
found up to the 28th. noos, on the 29th, two fisher- 


men were ed in a boat belonging to the schooner 
Mie ch brought the expedition to Vardöe on the 
2nd of September. 


The new land, as far as discovered, is about, the 


size of Spitzbergen, of several 
masses int Bonds ae surrounded by islan 
A large passage the Austria Sound separates 


these masses and forks under 82° north latitude into 
a north-easterly arm, which could be followed up to 
Cape Pest in the furthest north, The mountains are 
dolomitic. Their middle elevation is from 2,000 to 3,000 
feet, only towards the south they may rise up to 5,000. 

All the depressions between the summits are occupied 
by glaciers of gigantic size, as they only occur in arctic 
regions, The vegetation is much poorer than that of 
Greenland, Spitzb or Novaya Zemlya, and in the 
south, except for Polar bears, it is devoid of animal 
life too. Several attempts were made to pass through 
the country, but they were found impossible, mountains 
barred the road, so progress was tied along the coast 
line and the more the explorers penetrated north by 
west the more the temperature rose, and ‘the coasts of 
Crown Prince Rudolf Land were found to be tenanted 
by myriads of birds, elks, &c., traces of bears, foxes, and 
hares appeared, and seals lay on the ice. In spite of the 
treacherous nature of the road, it was continued to 82° 5’, 
where, at e Fligely, a wide expanse of water only 
covered with ice of recent formation was seen. In spite 
of this the explorers think the o Polar sea a delusion. 
Without raising a theory about the possible connection of 
this new land with Gillis Land in the south-west, the 
opinion i is that it bears out up to a certain point Peter- 
man's assumption of an inner arctic archipelago. 

The fact of the expedition having found Aares in the 
newly discovered land seems significant of a channel, 
not invariably frozen in winter, between jee ae oe 
Land and Spitzbergen, since hares do not occur in 
latter. 

In Norway the members of the expedition weré fe- 
celved with the est enthusiasm, at Hamburg they 
were welcomed bringers of good tidings, and on their 

into Vienna they could not have received a greater 
craton had they been fhe remnant of a ene ne army. 
All this they have richly merited, and there can be 
no doubt that Lieutenants Payer and Weyprecht have 
won for themselves a place in the first rank of arctic 
explorers, 
E "second Austrian Arctic Exploring Expedition is 
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pens prepared at Vienna to start next summer. One 
half of the edition will seek to advance to the north, 


under Lieut. Payer, by way of East Greenland, arid the 
other half, un Count Wilcz wil proceed vid 
Siberia. 'The object of the e is to ascertain 
if the newly-discovered Franz-Joseph Land is a con- 
tinent or an 








THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


THE twenty-third meeting of this Amsoclation, which com- 
menced at Hartford, under the premdency of Dr. J. L. Le 
Conte, on Aug. I2, seems to have been a one, 
Apart ftom the regular growth in prosperity which is exhibited 
every year, there was the unusual accession of the chemists, 
who have to make their science strongly represented, and 
there was the excitement and interest which attended an impor- 
tant change in the constitution of the Association. The nature of 
the change we have already indicated (vol x. p. 382). There 
wasan unerually large attendance of the most eminent American 
ves of science. The Associaton meets at Detroit 

next year on the second Wednesday of A 2 
The 's address consisted chiefly of allusions to some 
ofthe principal scientific eventsof the year, and of & summary of the 
matters to come before the Association. At a later period of 
mhe meeting the retiring president gave his address, in which he 
reviewed the progress of sclentific instruments and methods 
We can only refer very briefly to some of the more important 


pa read. 
a On the Periodicity Pitas he in Ike Uwian 
States in Halation to the lodicity of the Spots, by Prof. 
John Brocklesby, the author from his in 

that in the United States there is a connection ing between 
rainfalls and variations in the sun-spot ares ; the rising 
above the mean when the sun-spot area is in excess and falling 
below it when it is deficient 


ey of Pittsburgh, Pa. Mu eu en AM ak the 
Alleghany O at Pittsburgh, and etails 
mur Melodien i largely of o and 
photographs of the sun, Prof. seid that there is a very 
wide variation in both the heat light, and n also in 
the actinic force of different of the sun. e difference is 
due principally, but not lly, to differences in atmospheric 


, 

ton. Prof. Henry observed that the image of a sun-spot 
is colder than the sies ee Secchi has shown 
that the heat of the sun di as we approach its edge, and 
he thinks that thore is e diferent temperaturo at the sun's 
uator and the poles Prof. gave details of his own 
experiments with a thermo re ee ae. He finds that 
the observation of Prof. Henry if correct But comparing the 
nage of the spot with the photosphere immediately surrounding 
it, he finds that the image of a spot not far from the centre 1s 
uniformly warmer then that of the edge. To get the full sigar 
ficance of this observation we must consider that the image of the 
same spot is at the same time darker and colder than the photo- 
sphere near the centre, and darker and warmer than the photo- 

3 near the A series of measurements of the heat from 

centre to the edge were made. 

It does not appear as the result of these ents that there 
is so great a selective absorption of heat in the lower regions of 
the sun's atmosphere, that when rays come from the edgo of the 
disc and pass through a greater p rtlonal thickness of his 
atmosphere, the heat 1s filtered from them and the light allowed 
to go through. We fna that tho heat flls away so Tery rapiriy 
towards the as to indicato a much greater thinness of the 
solar chromos than has been hitherto admitted. We appear 
to have been led to the conclusion that there is a local obscure- 
tion over the spot very remarkable both in degree and kind. 
Prof. Langley exhibited a photograph of & sun-spot that looked, 
he said, like a skefth of a cryatallising substance ; when, however, 
we consider the enormous areas involved, we find the analogies 
of crystallisetion wholly fail us, and we may more probably 
account for the facts by a hypothesis bf action. He con- 
cluded by pointing out the great value of these studies in connec- 
tion with ons in terrestrial d 

Distribution of the Poles of Nebula, by Prof. Cleveland Abbe, 


of Washi The general problem attacked in the 
paper t question whether there are planes that hare a 
ite relation to nebulz. 
- It may in general be stated that the positions of planes ot 
rotation among the nebulæ do not show any such uniformity as is 
the case with the solar : on the contrary, they are at all 
Sem angles with other. But there is this remarkable 
eature : that their nodes cluster about d point in R.A. 12h. 45m. 
and deslination 60° N., that point being the North Pale of the 
piensen ge teddy oce ee aly ane 


Cave Fauna of the Middle States, by Ptol. AS. Packard, jun., 
of Salem, Mass.—For about a monthedufing the last part of 
April and early ih May last, Prof Packard was engaged with 
Mr. T. G. Sanborn in exploring the caves of Kentucky under 
the auspices of the Geological Survey of that State, Prof. Shaler 
accom ing Prof, Packard. They first examined the Mammoth 
Care, doubled the number of animals known to exist therein 
and in others adjoining. An exploration, with Prof Shaler, of 
the Carter Caves in Grayson Coons Ky., also revealed a rich 
fauna composed of twenty species. Prof Packard also examined 
Wyandotte Cave ajone, and found a wingless Procus and two 
species of Thysanura new to the cave, Several caves within six. 
teen mules New Albany, Ind, at Bradford, were examined. 
Finally, a careful examination of Weyers Cave, in Virginia, 
and the adjoining Cave of the Fountains revealed a fauna con- 
taining some twenty species, no life having been previously 


Mp from those caves, 

results show & great uniformity in the distribution of 
life—more than would at first be expected, though these caves 
lie in a fannzl region nearly identical, as the external 
world, and the temperature of the ‘caves is very constent, Stll 
some notable differences occurred. 

Change by Gradual Modification met the Universal Law, by 
Thomas of Germantown, Penn.—After adducing many 
instances in support of the theory that new forms are often 
by ''leaps," Mr. Meehan concludes with the follow. 

propositions :—1. Morphological changes in individual 
lants are not always by gradual modifications, 2. Variations 

m specific forms iollow the same law, 3. Variations are often 
sudden and also of such decided character as to seem eic. 
4. These sudden formations perpetnate themselves Ra in 
papa pn to forms springing from gradual modifications 
a ons of mimilar character emur in widely separated 

ities, 6, Variations occur in communities of plants simul- 
taneously by causes aff nutntion, and perhaps by other 
causes, Mr. Meehan argues from theses premises that new and 
widely distinct species may be suddenly evolved from pre-existing 
forms without the intervention of connecting links. 

This paper provoked considerable discussion. Prof, Mome 
said that the impression seemed to prevail among a many 
that Prof Meehan’s paper was on argument agunst Darwinism, 
while in reality, in whatever sense you look at it, it was a cor- 
roboration of the theory of evolution. Prof. C. V. Riley insisted 
that most of the circumstances cited by Prof. Meehan found their 


paari in wiat were generally known to roologists as well as 
tanists s o pori " or even “monstrosities,” and that Mr. 
Darwin hi had. instanced some of the most interesting 


boot. Asa Gray remarked that he only wished to state in 
respect io variahons abruptly as they did, that 
those certainly were not the kind of tlungs which Mr, Darwin 
would hare ed as in any way interfe with his 
view, and he did not think Mr. Meehan had rightly compre- 
hended the statement to which he had called attention. ''I think 
(pursued Prof. Gray) that the statement, whatever it is, taken in 
connection with the remark which Mr. Ruey made, and which 
Mr. Darwin a good deal insists upon, viz , that he does not look 
to monstrosities for the Introduchon of new fBrms, becnuse the 
monstrosities may be expected to be taken out of relation to the 
ing circumstances, and that it is only those modifications 

which are in relation to surroundiug and changing circumstances 
that can be utilised and turned to account—is not to be found 
fault with. Mr. Darwin distinctly notes that monstrosities may 


be hereditary, and so may be supposed even to be cont.mued if 
they were sufficient in relation to surro circumstances. 
So, if Mr. Darwin readily takes mto his view like that 


which everyone calls monstrosities, he may readily be expected 
not to it as any infringement upon that varie- 
ties sh come into existence quite abruptly with considerable 
differences. I think it 1s true that varieties are apt to arise in 


M 


a 


"that way with very 
those 
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considerable differences, and so true that 
are not the kind of things to which Mr. 


looks as i to overcome, but as stepping-stones in his 
WT Glacial Phenosiena in the Sierra Nevada, by Prof. John Mutr, 
” of Cal.—The studies of Prof. Muir referred particu- 
larly to that of the Sierra which is emmaced between 
lat, 39 30 and 39° which measures about 200 miles in length 
60 in and attains an elevation the axis 

from 8,600 ft. to y 15,000 ft. above the seg. the indi- 
_ vidual ee TM ated, of Whatorer 
kjnd, have been t relief -glacial by 
fhe linet an tar aids tbe koaha ante into 


"~~ ghall find it to be 19°6, If that water unites to 


1 1 phenomena presente: 
are :—(1) scratched and polished surfaces, (2) moraines, (3) mou- 


tonned rock-forms, and sculpture in general, as seen in valleys, - b 


, > paper gocs on. to the lofty mountains distributed 
sammit of tie portia of the Sierra under considera- 


agents, and that in forming the basins and valleys in which they 
out the summit 


determine the water, 
or a crystalline salt, contraction ensues, 
contraction we at curious results, 
Clarke has studied 
every case the molecular volume of the With 
water of hydraticn no such is found. Evidently, then, 
when water unites with an jy drous salt from water of crystal- 
lisation, all the condensation which occurs is on the of the 
water, the volume of the molecule of the salt remaining 


Prof, Clarke also read a paper Om the Molecular Heat of Simei- 
lar Compounds. Prof. Clarke seid that it is commonly thought 
that similar compounds have equal molecular heat? This is only 


! approximately true. irri paring about twenty series of similar 
3 compo ako in that the moleculsr heat increases 


read a Netice of 


the molecular weight, though in a very different 
ing all the extant determinations of 
two or three exceptions to this rule, and 


slightly 


rabo, In com 


Spectrescope, 
Bekia chemist, and is by himself named ''a direct-vision 





us with parallel 


of car- 


carved over the o , and a wide longitudinal wing upon one 
tide the whole length af the tube. Fhe upper portion E veined 
with the Nc being mute and daphanous. 
Dr. M. establishes the fi points :— base 


pointed 
Shieh render it impossibla dde ec: to. ascend b walking, 
Js laid nearly horizontal. Within the some- 


p 


j 


and d 
opment of the leaf 
portion becomes brown and “shrivelled, which is d 


substance of the leaf, 


cocoon, it by siken threads just above the 
the insect dæris at the bottam, The whole forms a 
relationships and an instance of contrivance and design 
purport of which is mill’ by no means full 

species of the genus, as also the allied gtonis of California, 
manifest the same purpose of insect-capture, whaterer the final 
object may be. : 

. As complementary to Dr. Mellichamp's paper, Prof. C, V. 
Riley gare an account of his investigations on the insects more 
particulary associated with Serracenta vartoleris, which we shall 


in 


: 

: 

: 
H 

3 
iin 
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Had 
be 
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g 
E 


complete census of 
the northern hemisphere to the ninth magnitude 
as many as possible of the magnitude 94. This 


maj of northern observatories is now emp 
working list thus obtained for the construction of a 
fix star-places with the utmost attainable accuracy, 


the 
to 
The magni- 


Prof. Littrow of Vienna made a careful enumeration of stars 
for each magnitude, to ascertain whether an approximate uni- - 
pag pee iie distubatloni of SAIS wras Indicated. If the magni- 
tudes depend upon distances from us, and the stars are distributed 
with uniformity in space, the number cf stars of any -given 
DAC eMe be proportioned to tho aber area mithi 
which they are observed. The truth of the hypothesis may be 
inferred from: the degree of accordance between the numbers of 


stays of given magnitudes insthe numbers computed 
from the contents of imaginary cal shells whose radii 
would with the An 


magnitudes. 2pproxi- 
mate indication might be obtained of the relative distances of 
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successfully executed, and an association comprising the - 
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the 
and that there is 


warrant for eppl his formulas—the of his research— 
to regions ou of his limits, the numbers in 
Argelander’s catalogue assorted by units as as the eighth | 
itude, he obtains the fraction 0'423 for the ratio of 
a, the faction d facing f WU Ga petug 
by half units, is ( )o43r Each - 
tation gives the distance of a star of ghi de as 18, 
that Moreira ne ee d as a unit. 
The discordances between the results the empirical 


values of the formula and those from enumeration of the 
cualogue sr» lune pmoundag to do pet cent for start OE the 
fourth, and 44 per cent. for stars of the ninth 
The iecent completion of our Argentine U1 deter- 
mines the actual magnitudes for all stars easily visible to the 
naked eye out the heavens. Prof. thinks it im- 
probable that error of individual magnitudes exceeds the 
tenth of a unit, Prof. Heis has revised and extended der's 
work to the nearest third of a unit for all stars visible in Central 
Europe with the naked eye, his lowest limit being 64. The 
tine work furnishes similar data with to the stars 
in the southern hemisphere Prof. Gould has carefully studied 
the results of Littrow’s enumeration, is convinced of the accuracy 


of his ions, and accepts his formula as the best obtain- 
able, . Gould has extended a similar comparison to all the 
stars in the heavens of the sixth using the numbers 
and i furnished by the and obtains the 


value of the constant as o'482. The acco 
observations may be judged from the followmg table :— 


NUMBER OF FIXED STARS. 


Higor ARGELANDER. "URAKOXOETRIER. Whore Sey. 
Count. Formnl. — North'n. South’n Observ. Formule 
=æ - 6 m 

E "m : A - ; 4 - e E: 
s - = $ - 25 »0 on 4 a9 
3:3) -— 1s Ig me 35 33 = i 
Bh ok ce Š Dog GI p w 
4 1. 188 g - 13* 1 m 240 257 
fo b pI E Bo ee BH 
5 Š p ts x bs sia — 185) 1,399 
Š - 1,248 IIJ e 1,374 1,075 2449 2,300 
6 . magi sga  — — so e — 

7 tes Fa .- — RIT oe — 
Pa ya I I IIT m 
LI ue 937 = — — o — per 
9 - 78,185) 54539 =~ = — o — I, 56a 


The columns under “ ” give the numbers obtained 
respectively by enumeration and by the formula thence deduced, 
from the ; and, of course, apply only to the 
northern The columns under ‘‘ Uranometries ” are 
deduced from Heiss Jas Calestis for the northern sky and 
from the tine Uranometry for the southern. Under the 
“Whole Sky” the first contums the sum of northern and southern 
stars from the columns immediately preceding ; the second the 
numbers computed on the hypothesis of uniform distribution in 

and equal brilliancy. Comparing these mumbers with 
those obhiined fom the Dureksinsterung, the latter must of 


essentially Stll the approximate accordance, 
it goes, may Arnish us with a constant magnitude rato for crude 
estimates in cosmical inquiries. 


northern sky, 
more, as given by the formula. The 

imply the existence of over 
ninth i the 
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stars in the Milky Way shows the inapplicability of the hypo“ 


thesis to stars fainter than a certain The limit of 
applicability is probably considerably beyond stars of the seventh 
Tu piitude’ oe distances wale UMES Hie a of first - 


doba the existence of a koc p unco notice- 
S and Aldebamn, with fie most 
Columba, Canis Major, the Pleiades, 
: the Way on its preceding side. On the 
opposite side of the galaxy the same wee true, the t stars 
it in a stream that leaves it at Alpha and Beta Centauri, 

the constellation Lu sot a great part ep 

hiucus toward Lyra. Thus a 


and extends onward 

great circle or rone of “stars seems to gird the sky, inter- 

secting with the Way at the Southern but iar more 
on the other. The noxthern intersection of this zone 


Gould finds in Cassiopein, which is diametricall te 
to the Southern Cross. "The right ascension of the norba noda 
12h. go m. ; the declination about 
6o, mnd, very nor points w the great circle of the 
Milky Way has its maximnm declination. The inclination of 
this stream of stars to the Milky Way is about 25°; the Pleiades 
occup a point just midway between the nodes. Prof. Gould 
after this di found that it had been partially an- 
ticipated by Sir John Herschel, so far as the recognition of a 

of the rone was concerned. The two classes of con- 


siderations—the & i method furnished by the hypo- 
the of an equal. ditrbntion of and the existence 
ed zone of i 


whether the h 
i and within the orbit of the earth, 


bodies more in long orbits—4.«., Moped great eccentricity, 
Small Brains in Tertia: y Mammals. —Vrof. 
the mammals of the Eocene, Miocene, and Pliocene, with the 
result that in the case of the animals observed, Dinoceras and 
Brontothertum, a very distinct and remarkable development of 
brain from the lower to the higher formations, 
Summer Dormancy of B ly Larva, by Prof. C. V. Riley, 
of St. Louis.—In this paper anthor, referring to Mr. S. H. 
Scudder's in the American Nateralist for Sept. 1873, gave 
the results of his observations on the larræ of Phyciodes nycteis, 
some of which appear to remain in a dormant state through the 
summer and su winter. 
The i en of Rocks; 
Boston.—This subject the speaker 
jgation to the Association last on the geology of the 
Blue The change of the in question is a chemical 
one, w. is the most obvious in the case of crystalline rocks ; 
the feldspar loses its alkalies and part of its silver, being changed 
into clay, and the hornblende its lime and magnesia, retaining 
its iron and i From this results a softening and decay, 
to greater or less depths, of the strata, so that while they sull 
retain their arrangement, and are seen to be traversed by vema 
of and metallic ores, the strata are often so much 
to depths of one hundred feet or more from the surface as to be 
readily removed by the action of the water. . 
and Transmission of Sound, by 
Henry, of Wi n.—Prof H does not 
the deductions recently made Tyndall, having 
observed a large number of si phenomens, and attributing 
than to; refrachon, RO peo of sarad by mioo ae 


Prof. T. Sterry Hunt, of 
noticed briefly in a com- 


causes, Prof. H found Tyndall’s explanahon, that a mixed 
atmosphere abso: sound, te to explain-the facts, The 
practical interference, and ore the practical absorption, 
must be very inconsiderable with the volume of sound. 
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‘yards. ` ies had the power of original 

It has been frequently observed that & distinct ocho is somo- investigators in science if they only would gire the a: 7 

times obtained from the ocean. Prof. ‘Tyndall thinks ‘the reflec- | ` Organic Change producad in the Dm, by Sophie . Herrick, of 

Baci pibus Prof, Henry thinks it is from the | Beltimore.— was a very interesting paper, containing the 
of that the sound is after- anthoress’s own observations and experiments on bees. . 

g : The Reversion Thoreughired Animals, by Prof. Wm. H. 








lence against 5| SKULL®* 
MEO of tho can be assumed here. - The force of their 
5 rumeht nen n der have found several otlier well- VIL—SEw of the Snake (Coluber natrix). . 
ed chses of minerals Tog peculiar varieties, “and that MONG the most noticeable features of the Ophidian 
Ó minerals holohedrally. “ Chemical anal AN 1 í e p 
et de bleto a ow fa y en i skull may be mentioned the ivory-like texture of the 


the specie gravity was resorted to as an indicator of the chem brain-case, and the equally remarkable mobility of the f 


species, sho decided difference in density and impl: the greatest possible extension ;of the mouth during de- 
corresponding te in composition. This was true Ba glutition. Another important characteristic is the bony 


sometimes of | lying in grooves on either side the parasphenoid. 
“over 200 ft., and a 5 or 6—a height of 300 ft. The hinder part of the skull is formed b a well-ossified 
Čambridgo, occipital segment, the four elements of w ch’ are firmly 
` v r a tree increases m length, in united with one another by suture; the single convex 
Frcs careful ober aon question in the popalar mind. occipital condyle is borne chiefly by the basi-occipital, the 


others, 
Eio conclusioni ia that fho trimks P €: nor w in length, formation, The basiocci tal is continued forward by a 

EE e ahoi ar imus e Dea, School Prof Droad, inde eee E uis PaO ie 

said :—‘‘ Toxt-books are not allowed. Our way wasto | ^ pete on or rostrum + 22, 12.0), W. 

o ch student a en of fish and ask him or her to sudy underlies the front half of the .brain-case, and answers to 
that dish and tell the or what had been observed. Thus we | the enoid bone. ; ; 
developed their powers of observation upon the external character | _ The parietals are completely fused together in the mid- 
of the fish. Afer they had studied the for about two days, line, where they are produced in the Pythons and’ Boas into 


they were called upon to state what had son ‘Then the | a strong sagittal crest for thé attachment of the temporal 
y fone lay and tho wadena wes muscles, In their hinder half they are simply roofing bones, 2 
Mer by seputih Hey ,secured a very firmly founded | as in Lizards and Am ia ; but in front of the auditory 
of si fag spell darsi a E Iu e E : Su icis odi a) and meer 
questions character of vertebrates, and final € pa eno rming with it a com .cylindri 
to be original investigators. Wo realy denfonsraizd In a pructea cay. The frontals, unlike the paifitls, have .only & 
sutural union with one another ; but they, too, are produced 
‘weit as ee he es vendesi eaa downwards (Fr), and, moreover, come into contact with 
rendering ‘careful’ accounts of fün had done as the | one another below, above the parasphenoid, so as to form 
gentlemen, ‘and, in fact; four or five of the ea became original | . 2 S000. * Cantinued from p ago, . : 
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unaided the whole of the anterior third of the brain- 
walls, and floor. There is yet another im- 

portant feature in these curious bones—the cylindrical 
cavity which they enclose is divided in front by a double 
illar of bone, to which each frontal contributes its own 
and on elther side of which the olfactory nerves pass 

to the nasal sacs : in this way’a remarkable resemblance, 
both in form and position, to the frog’s ^ girdle-bone " is 
produced; an analogy, indeed, which only the study of 





Fia sr.—Sknll of Snake (upper view) Tr, Os transversum 


development can show to be as far as possible from a true 
homology. 

In between the anterior border of the ex- 
oe and the ior border of the descendi 
portion of the parietal, is a stout irregular bone, whic 
anyone studying the adult skull only would certainly 
look upon as the periotic or ossified otic capsule. As a 





Fro, 22,—Sheull of Snake (under view). Spl, splenial, Cor, coronary; Ang, 
; S. Ang, supra-angular. 


matter of fact, however, it is both more and less than this. 
In the young state it consists of two perfectly distinct 
ossifications, een which the fifth nerve makes its exit. 
Now, this nerve (seg NATURE, vol. x, p. I0) marks the line 
of demarcation the posterior boundary of the 
parietal segment and the aria capsule ; the bone in front 
of itis, therefore, the alisphenoid, and that behind it the 
prootic, the latter being further determined by the fact 
that it lodges the main part’of the vestibule, of the anterior 


and horizontal canals, and of the rudimentary cochlea. 
The remaining elements of the ear-capsule are, in the 
adult, quite undistinguishable ; it is seen, however, tha- 
the arch of the posterior canal, as far forward as its junction 
with the anterior, extends into what ap to be the 
supra-occipital, and that the ampulla of the posterior ani 
the hinder portion of the horizontal canals invade, in like 
manner, the ex-occipital The explanation of this seem 

anomaly—so common in the Sauropsida—is to be foun 

in the snake at the time of hatching, when the pro-, epi-, 
and opisthotic elements are perfectly distinct from the 
neighbouring bones as well as from one gnother: as 





. 
Fra. 23.—Simll of Snake (side view, with jaws removed). Col, colum -Ila, 
duplaced from the fenestra orals, with which it 1s connected by a 


growth proceeds the 


iotic becomes firmly anchylosed 
with the supra-occipi 


and the opisthotic with the ex- 
occipital: the prootic, at the same time,remai separate 
from the bones with which it is naturally rela acqu.res 
an intimate connection with the henoid, forming with 
it the seeming “ periotic” of the adult*snake. 

At the sides of the frontal region, and forming the 
anterior and posterior boundaries of the orbit, are two 
representatives of the “lateral line series” so promirent 
in osseous fish: these are the antorbital and the post- 
orbital The antorbitals are triangular bones, and 
between them lie the nasals, which together have a rhom- 
boid form, and the inner edges of which are turned down- 
wards, irre bie plates similar to the inter-olfactory 

illars of the frontals. In front of the nasals, and form- 
Ing the termination of the snout, is the small toothless 
premaxilla, an arygos uae with short nasal, maxillary, 


and palatine processes, he vomers are two hallow, 





Fra, 24 —Chondro-craninm of Embryo Snake (upper view) p.bcf, pos 
tenor basi-cranial fontanelle, 


scroll-shaped bones, bearing on their excavated upper 
surfaces the nasal glands; the ducts of these pass 
through a notch in the outer border of the vomers. which 
is converted into a foramen by means of a triangular 
ossification, the septo- ; here attaining its est 
development. The duct of the nasal gland 1s sup- 
ported on the outer side by two labial cartilages (1). 

The f ing bones are all Pompa united with one 
another; the remaining ones, forming the powerful man- 
ducatory apparatus of the upper and lower jaws, are 
articulated only by loose fibrous tissues, and are thus 


+ 


- 


H 
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"tinct form in all Ophidia, as well 
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rendered capable of the greatest possible amount of 
extensi 


on, 

On the upper surface of tho skull, clamping the lateral 
occipital region and projecting or fully half 
its length beyond the latter, is the flat sabre-like - 
mosal (Fig. 21, Sq), articulated to the hinder end of 
which, and thus carried away from the audi- 


ie region, is the quadrate, a stout bone 


passing 
obliquely downwards and outwards, and giving attach- 


ment by a rounded pulley-like surface to the mandible. 
On the edge of the quadrate, and partly coalesced 
with is ea small nodular ossification representing 
the stylo-hyal (Figs. 21 and StHy) The palatines 
and pterygoids are well developed and bear large recurved 
teeth ; the latter extend to the quadrate, to 


which are united by ligaments just above its articular 
ilh 


e maxillze cies bones lying parallel 
with the es and ae nt of the pterygoids, 
and fo an outer, i us arch. Between the 


_- - hinder end of the maxilla and the centre of the pterygoid 


found in this dis- 
in Lacertilia and 
and occurring as a rudiment in some birds, , 
The two rami of the mandible are united at the sym- 
physis by elastic fibrous tissue only, and each consists of 
E. nue De aces more or less fused together in 
the adult, These are the arficular (Art) coming into 
relation un the q the Fogar (Ha) and supra- 
angular (S. Ang plied, one above and one below, to 
the outer surface of the articular the (D) bear- 
ing the teeth, and the splenial (Spl) and coronary (Cor) 
ap only on the inner surface. 
e columella-or auditory ossicle is small in 


Tuns a stout bone, the os 


- thé common snake (Fig. 23, Col), and consists of a plug 


<i anchylosed with and projecting backwards from the 
i which is all that ts the ial bones of 
the . In many of the larger serpents, th venomous 


the columella is a rod of very considerable 


length, ti at its end, in some cases, by an expanded 


- cartilaginous flap, the homologue of the extra-stapedial, 


The earlier stages in the development of the snake's 
skull have been well worked out by Rathke (“ Entwicke- 
lungsgeschichte der Natter"). Abstracts of his views will 
be iound in Prof. Huxley's dou Lecture (Proc. Roy. 
Soc., 1858), and in the “ Elements of Comparative Ana- 
same author (p.237) The earliest stage 

described by the lecturer corresponds with Rathke's 
third period, when chondrification 1s already thoroughly 
- estab ae the slender trabecule have united 
behind with the investing mass, and in front with each 


. Other (see Fig. 24). The notochord (Ch) reaches only to 


the middle of the broad investing mass (LM), a large 
membranous the “ basi-cranial fontanelle " 
of Rathke (p.b.cf 


eventually 
into the reniform roofs of the nasal sacs 


(Na) The alisphenoids (Als) are already chondrified, 


m but the orbito-sphenoids,(O.s) are backward in develop- 


ment, being mere patches of indifferent tissue in front of 


`` the exit of the optic nerve (II). The mandibular arch is 


completely divi into a short quadrate and a long 
Meckel’s cartilage. The hyoid arch is cartilaginous 


only in 
its upper pert, and its apex is already fused. with the stapes. 


In the second 
dicio Dende te 

oid, columella, stylo-hyal, and otic bones. 
occipital arises in the same manner as the ürostyle of a 
frog or osseous fish,* as a bony deposit in the sheath of the 


stage all the bones of the adult have 
on’ of the oid, orbito- 
ə basi- 


notochord, affecting subsequently the surrounding carti- 
lage ; the besi-sfhenoid makes its irance as a pair of 
ossific centres, one on each side of the apices of the tra- 
beculz, where they join the investing mass. The parietals 
and frontals are quite normal in their Mer pines rane 
as symmetrical ossifications in the supero-lateral region o 
the membranous cranium, and only acquiring their 
anomalous adult character by downward extension 
towards the base of the skull at a later period. In this 
stage a segment has separated from the hyoid arch and 
attached itself to the inner border of the quadrate : this is 
the yal the seniatud er of the arch now constituting 
the colum À 

In the third stage, isting of snakes at the point of 
hatching, all the ossifications have ap with the 
exception of the orbito-sphenoid, which is unusually late 
and uncertain in its development. Besides the three ' 
chief otic centres, which are perfectly distinct from the 
occipital regions, a plate of bone is to be seen in'this 

within the lower edge of the squamosal : this answers 

to the ectosteal plate of the tic, so largely develo 
in osseous fishes. Lastly, the jaws have acquired thei 
adult character by the loosening of the quadrate from the 
auditory capsule and its ion to its adult posi- 
tion, articulating with the hinder end of the backward- 
turned squamosal 
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A MOVEMENT which has been for some time on foot for 
establishing in London & School of Medicine for Women is now 
so far matured that the school will be opened for the winter 
terin on Oct. 12, in commodious premises, 30, Henrietta Street, 
Brunswick Square. The full staff of lecturers has not yet been. 
appointed, but amang those who have already consented to take 
part in the instruction are Dr, King Chambers in the practice of 
Medicine, Mr. Berkeley Hill in Surgery, Mr. A. T. Norton in 
Anatomy, Dr. Sturges in Materia Medica, Mrs. Garrett Ander- 
son in Midwifery, Ir. Critchett in Ophthalmic Surgery, Dr. 
Cheadle in Pathology, Mr. Heaton in Chemistry, and Mr. A, W. 
Bennett in Bony. The following gentlemen have, in addition, 
consented to serve on the Council i —Dr. Billing, Dr. Buchanan, 
Mr. Ernest Hart, Prof Huxley, Dr. Hughlings Jackson, Dr. 
Mure, Dr. F. Payne, Dr. W. S. Playfair, and Dr. Bardon- .- 
Sanderson, as well as Dr. Elizabeth Blackwell A fair number 
of students are already enrolled. It is intended to build a 
detached dissecting-room in the garden attached to the house. 

Dr. Wiliam RUTHERFORD has been appomted to the 
Professorship of Physiology at the University of Edinburgh, 
vacated by the resignation of Dr. J. Hughes Bennett. Dr. 
Rutherford, in accepting his new appointment, vacates the 
Professorship of Phymology at King’s College, London, the 
Assistant-Physiclanship at King’s College Hospital ‘and the 
Fullerian Professorship at the Royal Institution. The duties of 
the first of these will most probably be undertaken, durmg the 
coming session at least, by Dr. David Ferrier. 

Dr. ADOLF BERNHARD MEYER, the recent explorer.of New - 
Guines, has been appointed director of the Zoological Museum- 


-| at Dresden, in succession to Dr, Reichenbach, who has retired. 


* In thowo types a variable number of vettebr $t the termination of the 
fo the rh Ed peroCome of absorption, end á single onsification 
conatitutes 
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Dr. Meyer entered upon his new duties on the first of last 
month, 


A CORRESPONDENT with the Transit of Venus Expedition to 
Honolulu, writing from Valparaiso, informs us of the safe arrival 


there of the party ‘after & particularly fine papage south ; the 
weather was not 10 favourable up the Chili coast. 


A LARGE and influential meeting of the professional and pri- 
vate friends of the late Dr. Anstie was.held on the 23rd 
ultimo, at the house of Dr. George Johnson, in Savile 
Row, for the purpose of taking steps to mise a fund to be 
applied in perpetuation of Dr. Anstle’s memory, and in recogni- 
tion of his public and professional services. Dr. Burdon-Sanderson 
moved, and Dr. Glover seconded, a resolntion—‘‘ That, consi- 
dering the labours of the late Dr. Anstle for the promotion of 
science, and the circumstances óf his untimely death, it is desir- 
able that some permanent memorial of his career should be esta- 
blished." In speaking to this resolution, it was pointed out that 
Dr. Anstle’s widow and three young children were but alenderly 
provided for, and hence that his only son would probably be 
unable to obtain the complete education which his father, if his 
life had beer spared, had intended to secure for him. It was 
felt that the proposed memorial might fittingly take the form of 
a fund to be devoted ‘to ‘this object, and it was hoped that such 
an application of money might not be unacceptable to his family, 
and might be received by them as a fitting tribute to the estima- 
tion In which Dr. Anstie was held. By subsequent resolutions, 
a largo committee was appointed, to carry out the objects of the 
meeting, and Mr. J. S. Storr, of 26 King Street, Covent Garden, 
was appointed treasurer, and Mr. Brudenell Carter and Dr. 
Wharton Hood were appointed joint honorary secretaries, An 
executive committee was also nominated ; and an opinion was 
expressed that the circumstances of Dr. Anstie's death, in the 
discharge of his duty, as well as much of the work which he had 
done during life to ameliorate the condition of the poor, were 
sufficient to justify an appeal to the general public as well as to 
his own profession. 


Tax Photographic Society invites scientific men who have 
turned their attention to photography to furnish specimens for 
their forthcoming exhibition, It is proposed to devote & room to 
the purely scientific applications of the subject. 


Wr would again draw the attention of secretaries of British 
scientific societies to the proposed work referred to in a recent 
number (NATURE, vol x. p. 407) by M. Rams, of the Belgian 
Academy—s Dictionary of Learned Societies. He is of course 
anxious to get full and trustworthy information, and we hope 
that the numerous societies of this country will lend him every 
amcstance m carrying out his valuable scheme. 


Tur news of the death of M. Elie de Beaumont, in his 76th 
year, has thrown a gloom over the French Academy. We 
believe that his position of perpetual secretary to the Academy 
will be conferred on M. Bertrand, at present president of the 
Academy of Sciences. The famewilof M. Bertrand, who 1s a mem- 
-ber in the section of Geometry, would thus become vacant, and 
would be the object of a warm contest. Since the foundation of 
the Academy of Sciences, the place of secretary has been per- 
manent, while that of president has been annual. Among the 
predecessors of M. de Beaumont were Fontenelle, who died a 
centenarien after having occupied his /awfemi for sixty years, 
Condorcet, Fonrrier, Delambre, and Arago, whom De Beaumont 
succeeded, the two together having held office for more than half 
-g century. Since the death'of Flourens, M. Dumas has been 
secretary for the Physical Sciences, 


AT the Aberdeen Cryptogamic show referred to in last week’s 
NATURE, p. 427, a mecting,of botanists was held, when it 
was agreed to form a Scottish Cryptogamic Society, which, by 


NATURE 


a SS 


447 


an annual exhibition held in the larger cities by rotation, and by 
other means, would endeavour to promote a more general and 


deeper knowledge of cryptogamic plants. Tt is Intended to hald 
the exhibition for next year at Perth. 


THE first session of the Yorkshire College of Science, Leeds, 
opens on the 26th inst. There are already four professoiships— 
Mathematics and Experimental Physics (Prof. Rucker), Chemistry 
(Prof, Thorpe), Geology and Mining (Profi Green), Textile 
Fabrics (Prof. Walker). 

Tux expedition organised in June last by Captaln Williams, of 
Sunderland, in the steamship Diana, belongiffl: to Mr. Lamont, 
of Dundee, has returned to the latter port. The Novaya Zemlya 
region was the scene of the Diana's cruising ; the Gulf of Obi 
was reached, and the conclnslon come to that without ‘difficulty a 
vessel might make Behring Strait. Capt. Wiggins, who was in 
command, endeavoured to assist the Austrian expedition, bat 
was compelled to give up the attempt. Curiously, however, tho 
Dinga reached Hammerfest just an hour before the members of 
the Austrian expedition. Some important corrections of the 
geography of the region around the mouth of the Obi have 
been made. 


Tax council of the Institution of Civil Engineers have issued 
a list of subjects for premiumg to be awarded during session 
1874-75. Information with regard to the premiums, which are 
valuable, is prefixed to the list, and we advise those interested 
to apply to the secretary for information. 


Tux Council of the Institution of Naval Architects have had 
under consideration the question of providing a good reries of 
contributions for their next session. "They have accordingly pre- 
pared a list of subjects, which they desire to submit to the mem- 
bers and associates of the Institution, and others interested in 
shipbailding, as questions on which they will be glad to receive 
communications for the annual general meeting in March (17th 
to 20th), 1875. Anyone wishing a list of the subjects should 
apply to the Secretary, 20, John Street, Adelphi. 


- THERE are several reports to hand of recent earthquakes. 
There was a violent shock at Randazza, Siclly, on Sept. 27, and 
several houses were injured. Rumbling nolses are audible from 
Mount Etna —Intelligence published at New York on Sept. 26 
reports that the town of Antigua, in Guatemala, has been de- 
atroyed by an earthquake.—Several shocks of carthquake were 
felt at Delhi on Aug. 31, at 5.25 AML—A shock was felt near 
Sucklaspore, in the Madras Presidency, on the evening of the 
17th Aug. The direction of the shock was from east to west, and 
the duration seven seconds, 


^ A TERRIBLY destructive typhoon swept over llong Kong 
about 12,0’clock on the night of Sept. 23. Many vessels were 
wrecked and the loss of life is estimated at 1,000, and the 
damage done to property is immense. The typhoon reached 
Macao, causing there also a fearful amount of damage. 


Onz of the Limuli at the Crystal Palace Aquarium died last 
week from the effects of the continued attacks made on it by 
lobsters in the same tank. The other Limuli are now in & 
separate tank, A 

Tux Swis Society of Public Usefulness, says the Continental 
Herald, which met at Fiiburg from the 2ist to the 23rd inst. 
inclusive, treated the subjects engaging its attention under two 
heads, vız., Public Instruction and Industry. Under the first head 
it discussed whether the professional teaching now given in the 
Confederacy should be altered ; whether in the secondary schools 
for boys a larger share of scientific education ought not to be 
given, combined with practical exemplification, manual labour, 
and experience in industrial chemistry ; whether in the secondary 
and superior schools for girls sufficient attention is paid to the 
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class of studies which will be of service in careers now open to 
women, and if their education” is directed towards facilitating 
their entry into new occupations; whether it would not bo ad- 
visable to introduce into secondary schools for girls commercial 
‘education and the study of drawing as applied to mannfaotures, 


i guch as those of ribbons, lace, printed stuffs, wall papers, &c. 


' A KEW horticultural garden has been opened at St. Petersburg 
under Imperial patronage. It is fifteen acres in exteht, and is 
to be devoted principally to illustrate how native plants may be 
combined fer pretty and tasteful decorations. One large portion 
is to be devoted to*tonifers, in order that there may be, even in 
winter, green promenades; 

THE consumption of osiers for various purposes, in England 
espocially, is very great. Besides her own production, this 
country imports mare thm” 5,000 tons, valued at about 40,0007. 
About 300 varletles of osiers are known, the most important 


-beds being situated near Nottingham ; the home produce being” 


insyfücient to meet the demands, great*attentiod is being paid to 
the cultivation beds in Australia, and a considerable quantity is 
yearly produced in that country. . 
THE cultivation of the Angore Goat is attracting some attention 
in_Australia, where this animal appearato thrive very well, Tho 
hair is said to make’ a very good “mohair” fabric, but its 
quality depends very much upon the nature of the locality in 
which the animals dre reared. Undulating prairies with & good 
supply of pure water are best adapted to the habits of this goat. 
In sandy hilty districts it thrives admirably, but the hair is inferior 
-and falls off very quickly. Tho flesh ts excellent, and is preferred 
in some parts of Australia to the best mutton, The milk is of 
good quality and yields a good supply of butter and cheese. Tho 
hair is worth about four shillings a pound, and one ram will 
yield about four pounds et each shearing; the best plan is to 


- ahear them twice a year, as this prevents the hair from falling off 


and from splitting ; at each shearing it is about six inches long. 
Compared with the merino sheep, the Angora goet seems to have 
the advantage fn the fact that the farmer produces only three. 
and-a-half pounds of wool, worth two shillings and sixpence per 
pound, and that six merinos will eat as much as seven Angoras, 
These facts are important in view of the acclimatisation of the 


i Angora goat in other parts of the world. 


THE New Zealand Flax (Phorseinse tenax) is being culti. 
vated in St, Helena, and thero seems no reason why the samo 
thing should not be done in other countries. Hitherto no very 
, great attention has been paid to the cultivation of this plant, but 
the natural supplies obtained in New Zealand aro insufficient for 
the demands of commerce, It is a& mistake to syppose that an 
fllimitahle supply can always be obtained because no cultivation 
has been necessary in the first crops of the wild produce, This 
is not to be regretted, for careful cultivation cannot fall to greatly 
improve the fibre, and the best kinds alone will be worth the 


' . "trouble of properremring. Steps are however being taken to 


cultivate the plant in New Zealand and in other countries which 


^ have been fortunate enough to acclimatise it. Tn the Azores, at 


St. Helens, in Algiers, and the south of France, it thrives well, 
and has begn easily naturalised. The fibre is principally used 
for making ropes and paper, for the caulking of vessels, for 
stuffing mattresses, and for coarse textile fabrics The seeds 
yield & valuable oil when crushed. 


on behalf of, the Hospital Saturday Fund on the sth inst, 

M. Hanzy Cockrzui, of Atrla-Chapelle, nephew of the 
late John Cockerill, we learn from the Jewrwal of the Siciaty 
of Arts, who founded the greet engineering establishment at 
Seraing, near Liege, which until the immense extension of the 


Creurot works was the largest on the Continent, has placed at 
the disposition of the Société Cockerill the’sum of 50,000 francs, 
to be invested in the public funds of Belgium, the interest to be 
applied to the endowment of scholarships, to enable the sons of 
workmen, or others employed by the society, to attend the 
courses of study &t the Mining School of Liege. . 


TuE popular demand in America fora complete series of the 
annual reports of the United Stated Survey of the 
Territories, under the charge of Dr. F. V. Hayden, has been so 
great thet the Secretary of the Interior has ordered the printing 
af a second edition of the first three annual reports in one volume; 
A compact Svo. df 261 pp. with index has in consequence been 
issued. The surveyfin its present form commiehced in the spring 
of 1867 with the small grant of $5,000 for the survey of Nebraska, 
and the following year a similar grant was mado for Wyoming, 
During these two years the survey was under the General Land 
Office, and the first and second annual reports were included in 


quarter sheets of mapa of the survey; for a United States 
Report includes a whole State. Our own enter into detail ; 
these gire general views, Further, these reports give not 
only the geological;and paleontological features and mineral 
resources of a State, but its agricultural condition and prospects 
are included. Speaking (of the treeless prairies, Dr. Hayden 
expreses his belief that forests may be restored in a short time; 
and gives many-illustrations of what planters have effected in ten 
yearmin Nebraska, Cotton-wood (Pesailus monilifira), Soft Maple 
(Acer: rubrum), Elm (Ulmus americans), Basa-wood or Linden 
(Tiha americana), Black Walnut (Juglans sigra), Honey Locust 
( Gladitschis iricantkus), and Willows, are the trees mostly culti- 
vated. English agriculturists may perhaps be astonished at _ 
hearing crops being spoken of as promising because the grass- 
hoppers have left » full half crop of wheat: In the first report 
ero some interesting notes on the present condition of the Otoe 
Indians; and notes by Dr. Newberry and Prof, Heer, on the 
fossil leaves of the Dokstz group ; while the second report in- 
cludes a sketch of the physical geography of the Missouri 


Wr have feceived the Eighth Annual Report of the Atto 
nautical Society. The report is mainly occupied with an sccotht 
of experiments and calculations which have-been recently made, 
and contains a paper by Mr. D. S. Brown on the Aeroplane, 
and a long end elaborate paper by Mr. James Armour, C, E., 
entitled ‘‘ Wings for Man.” 


THE additions to the Zoological Socicty's Gardeis during thé _ 
past week include a Praslin Parrakest (Coracopsis barkiyi) and . 
four Red-crowned Pigeons (Erythrexas pulcherrima) from the 


THE Crystal Palace Company are to give a magnificent fits | 7 2e» presented by the Hon. Sir Arthur Gordon; two 


Burchell’s Bustards (Eugodotis Mori) from S. Africa; a Hocheur 


"Monkey (Corcopithecus nictitans) from W. Africa; a Punjab 


Wild Sheep (Ovis cycloceres) from N. W. India; two Blackish 
Stemotheres (Stermetherus stibmiger) from the Seychelles; a 
Common Octopus (Octopws vulgaris) from the British Seas, 
deposited, . 


< 
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THE BRITISH ASSOCIATION 
REPORTS 


Tabular View of the Classification of the Labyrinthodonta, by 
L. C. Mial. Summary of the Second Report on Labyrintho- 
donta. 
AMPHIBIA : 
LABYRINTHODONTA. 
A.—Centra of dorsal vertebra discoidal,1— Genera I to 25. 
L—EUGLYPTA. Cranial bones strongly sculptured. Lym 
conspicuous, Mandible with well-developed post-articular pio- 
cess. Teeth conical; their internal structure complex ; dentine 
much folded. Palato-vomerine tusks in senes with small teeth. 
Short inner series of mandibular teeth. Sculptured thoracic 
plates, with reflected process upon the external border. 
* Palatine foraniia large, approximated, 
+ Ma with an internal articular buttress. 
X Orbits central or poster tor. 
I. Mastodonsaurus, Jager. 
2. Capitosaurus, Munst. 
3. Pach Huxley (?). 
4. Kurosaurus, D'Eichwald (?). 
i Tremetosaurus, Braun. 
: . Gonioglyptus, Huxley. 
tt Orbits anterior. 
Í Metopias, Von Meyer. 
Labyrinthodon, Owen. ! 
++ Mandible without internal articular bettress. 
9. Diadetognathus, Miall. 


** Palatine forasuna small, distant. 
IO. Hune 
II. Deren en ; 
IL—BZRACHYOPIDA. Skull lic. Orbits oval, central 
or anterior, Post-artcular process of mandible wanting (7). 
12. Brachyops, Owen, 
13. Micropholis, Huxley. 


14. Rhinoenrus Weldheia, 
15. Bothriceps, Hurley. : 
of two y 
as ridges. 


Orbits teri a T ral d i 
r posterior, . Tempo epressions, passing 
backwards from orbits. No post-articular process to mandible. 
> Teeth roth large anterior and posterior citting edges. 
16, Loxomma, Hurley. 
** Teeth conical. 
17. Z D'Eichwald. 
IV.—ATHZOÓDONTA. Maxillary teeth wanting Womerine 
teeth ted. Onbit imperfect. 
Ki Batrachiderpeton, Hancock and Atthey. 
19, Pteroplax, Hancock and Atthey.* 
[V.—An uncharacterised group for the reception of some or 


all of the sagt era. J 
20. Pho. loe Hunley. 


21. Ichtbyerpeton, Huxley. 
22, Pholiderpeton, Huxley. 
23. Erpetocephalus, d 
VL—ARCHEGOSAURIA. Von Meer. Vertebral column 
notochordal, Occipital condyles unossifed. 
Goldfuss. 


tz ip snout. Orbits central 
Tong, about one-third of the 


tremitles and 
ah rocordylus, Huxley. 
Keraterpeton, Huxley. 
IX.—AISTOPODA. Limbs wanting. 
29. Ophiderpeton, Hurley. 
30. Dolichosoma, Huxley. 
1 Thus character is not of primary importance, but seems to be available 
for an arrangement determined by other considerations 
a Orbis unknown E 
* Loxomma. * 
4 Tho vomecino teath are unknown, and this genus may therefore require 


31. 
32. Hylonomus, Dawson. 


33. Hylerpeton, Owen. 





SECTIONAL PROCEEDINGS 
SECTION A—MATHEMATICS 


On the Photographic Operations connected with the coming 
Transit of Venus, by Captun Abney, R.E., F.R AS. 

As is doubtless well nasi to all, theregrill be an applic- 
tion of photography to register the of Venus across the 
sun's disc, it may not be amiss to an outline of the 

&c., that will be adopted. It has been determined by 
the Astronomer Royal that at every photographic station a photo- 
a a ae ca PRON cr hin pi it has 

a matter of considerable labour i» work out a process that 
will admit of sucha large number of negatives being taken in a 
hot clmate. In Kerguelen's Land it would be perfectly fens.ble 
to adopt the ordinary wef process, the low temperature admit:ing 
of i in a temperature of 90° F. the evaporation of the 
vo constituents of the collodion would render such a 
proat inapplicable, as all practical photographers will admit 

India, where I have worked extensively, coating two or three 
plates in succession in & large-sired tent sometimes proved 
injurious. With such experience I venture to think t it 
would have been madness to*trust to the wet method for four 
homa, unless the conditions of. personnel of the parties were con- 
siderably altered. Sir G. Ah y, after much gnxious deliberation 
and with the advice (and that not hastily formed, by any means} 
of Mr. Dela Rue, determined to adopt a dry process if practicable, 
After considerable conducted ot Chatham, it was 


‘There 
pho 
ex 


regulate 
diminished by the use of a 
of no small importance when measurements have to be taken; 
(3) the shrinkage of the film is reduced to zero when the plates 
are properly prepared. i ess 

In regard to the medien Aden it will be appaient 
that plates prepared at leisure will ye amneh mperior ad yanta. 
to those prepared in the h of tho moment as would be the 
case with wet plates. The of stamps and spots are dimi- 
nished tenfold, and we may a much clearer picture. 

The true explanation of irradiation has been argued of late in 
NATURE, and perhaps I may be pardoned for dwelling an in- 
stant on that point Irradiation may be divided into :wo kinds, 
vir., that ing from reflection fau the back of the plate, 
and that ing from reflection from the les of bromide 
or iodide of silver in the collodion film. e first cequires no 

on. If a film be insufficiently dense and of such a 
colour as will cut off the most active rays of the , no 
irrediahon on that account need be anticipated. Iodide of silver 
fulfils thjs condition much more fully than does bromide of silver, 
the former approaching to a yellow colour, whilst the latter 1s 
almost white. A thin layer of iodide is much more efficient n 
cutting off the blue end of the than is the bromide ; 
hence, if irradiation through reflection fiom the back of the plate 
is to be overcome, it 1s wise to use a certain proportion of iodide 
in the collodion. Practically I have found that in the dry pro- 
cess under consideration, three pats of iodide to two of bromide 
ive the best results without diminishmg the sensitiveness of the 

The second cause of irradiation, viz., reflection from the 
particles of bromide and iodide, is not hard to explain. When a 
colloid body such as gelatine or albumen is brought in contact 
with a soluble salt of siver, the resi compound is found to 
be one which is si ly free from thus defect. If nray of light 
be allowed to fall at right es upon a very thin cell contaming 
an emulsion of bromide of silver, the cell ha worked plata 
sides and ends, it will be found that the ray of light be 
scattered considerably, apparently in a logarithmic curve; the 
surface nearest the source of light will not be affected, but it will 
spread from that surface towards the other, a phymcal line of 
Bue Berorinig: d3 ara If, however, a colloidal slt of silver 
be introduced it will be found that this area is mach diminished, 





the dry process selected for the transit of Venus it has then 
been thought desirable to have a rather dense film i 
a proportion of iodide of silver and a colloid bod 
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forming the intersection of the sun's 
position of the wires when 


c Ee EIE 


wind at ses can be by reports from & broken and moun- 
such as the Atlantic coasts of Ireland and 


dóes not 
fall within the hours of attendance at the T Office and 
at the Meteorological Office, which practically only extend from 
8 a.m. till 3 P.M, much time will be lost in sending news of the 
` > “ Arrattempe to establish between the Velocity of the Wind 
and Ite Force ak Scale), with somo on Anemometricsl observa- 
eo Ed Robert Scott, F.R.S. Quart Journ. of Met Soc. 
P. 109 : T - - t ` E 


pyri 


The first-named defect in our system can only be met & 
considerably Increased expendlinrs on tho seres; and thal i 
2 sclentific, but an administrative ion, with which the 

Government can alone deal. eee < 
„In order to meet the second difficulty, Mr, Dele Rue has 
devised an instrumental arrangement, by which the fact of 
reached at an exposed poin 


Messrs, N and Zambra. 


The bells act in the well-known way and i 
when dien at a grey ur aal hs ceed aon ry 


station in 
ti oboe thai. diis plis y le, and there 
ee y if 
y i jon of the apparatus can be properi 
protected from wilft by i 
As usus], we are met by the question of not only of the 


pair dod. others siae that. a 
currents on the bed the ocean exercises an effect in retarding 
the earth’s rotation on its axis, . poe S : 
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improbable solution of that pert of the secalar inequality in the | with, where the plane of the earth’s equator does not coincide 


moon’s mean motion which remains still 

Hs potted oot that imesioneh ms Cin axis ot Me Haat te 
is always behind the moon's a coup exerted e 
force or the moon's dios qud ud ie cus Ped rods 
the rotation of the earth, and on the other increases the dimen- 


some 


the problem from the information given us by the 
combined with that of the conservation 


sisting of the earth and moon, but su the plane of the 
earth’s equator to coincide with that of lunar orbit. If Q 
denote the en which, during a given interval, passes into 
heat through action, the moon spherical 
and her rotation consequently Q = - 3 (energy of 
esith's rotation) = ol dia lunar ) By the energy of 
tbe lunar orbit is d the kinetic energy of the 


of the earth and moon round their common centre of gravity, 
together with the potential energy of their separation. 

Now the energy of orbit = constant — 4 se! p rhet 
m ml represent the masses of the two bodies, u the unit of attrac- 
tive force, and a the mean distance. 

Hence Q = - 3 (energy of earth's rotation) - 4 s se! u ae 

Let & denote the angular momentum of the revolution of the 


two bodies round thelr common centre of gravity, Æ the angular 
momentum of the earth’s rotation, then 


3H=—-—th 
l 
moo gE vava 
r omnu Ba Na.ede 
od wat {vine ae = ves} 


When the excentricity 1s small the second term in this expression 
may be shown to be negligible when compared with the first, and 


we may write 
H= tha - 7m ya 3e 
Nm t+ wl aja 


^ Q = — 8 (energy of earth's rotation) + LII mo Rp 
Or if 7 denote the moment of inertia of the earth round her 


axis, 
w her angular velocity of rotation, 
© the mean angular velocity of the moon in her orbit, 
Q=— Iudu + IO u 
n — lade = Q 
I— 


The Jeft-hand member represents the loss of energy due to the 
slackening of the earth's rotation, and as A has tie maiie ign aa 
œ, we leam that not only is all the Q which is into 
hent in the motion of the tides drawn the earth’s rotation, 
but that, as a necessary concomitant, additional energy is trans- 
ferred from the earth’s rotation to the store at potential and 
Moses Deo vues to tha orbita motion of the 

It also follows Q is small compared to w the 


when 
= j; Dri the energy so transferred bears a 


very small ratio to Q, and that the lost in the earth’s rota- 
is almost the exact equivalent of that consumed in tidal 


Let us now consider the case which we actually have to deal 





eio 


with the plane of the orbit 
‘Lt G the resultant momentum of the 

w will be fixed in magnitude and in direction, 
6, Ə the angles which the planes of & and H make with the 
plane of G. 
Then, since Z* = G! + 49 -2Gkcos? 

H3 Hm (h — G cos 6) BÁ + Gh sin 080 
. se A _ ,. 3a =e 
HOH am Ni C oO) ay + GNE sin ooh 
On a g = MNENE cto 4 + aia f +0984} 
mim 

The author proves fiom a calculation of ehe! disturbing reac- 
tlonary forces exercised by the tidal protuberances that the 


variations 8 dand 32 aro of the same order of magnitude, although 


their exact ratio cannot be determined without far more com- 
plete data the tides than wo,gt present possess. 

Let the ratio of the first of these variations to the second be 
denoted by A, then 





wwe $a 

poe — "AS fiata (04 QT 

+ —Tebe=i{ 1-3 sec (8^4 6) » 
œ I—A(tane + 6) 


We may therefore still infer that since Q is small compared 
lost in the earth's rotation is almost the exact 
equivalent of consumed im tidal friction. 

The same conclusion manifestly applies to the work done by a 
tide-mill or any other mechanism in which the tides furnish the 
motive power. ` , 

It would further & that as the mean value of tan (6 +6) 
is less than à, and that of A cannot, on any probable hypothesis 
of the position of the tides, be supposed to exceed umty, the co- 


efficient of Č in the above expression is positive. Hence we 

may conclude that, as in the simpler case rA 

the small transfer of energy w. accompanies pri 

action takes place from the earth’s rotation to the moon's orbit. 

AIL these conchisions apply Menace ariqudt if we regard at 

our binary system the and sun. 

ee oa RE e a a oe 
together, the main conclusion that e energy lost in 

tidal fichon is drawn from the earth’s rotation will not be in- 


generally done, that the fric- 


ton varies as the velocity, the lesser effect, że. the concomitant, 
of the 


by W. 

hich in the able hands "Sptnwoad Mem 
w. of Mr. W. i e and 
c have done much valuable work, given rise toa 


pe for such both in England and America ; 
as the length of a good 1 should be about three times 
its dianfeter, very diffi 1 experienced in procuring 
pieces of spar of purity to such a field. 


a piece to be put asid 
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SECTION B—CHEMICAL SCIENCE 


On the S; Volunes of certain Liquids, by Prof, Thorpe.— 
Kopp found at the spocike volumag d elements varied. 
Thus, the c volume of oxygen ‘ the radicle" = 132, 
‘without the radicle" — 8; of sulphur, “ within the; icle’ 
= 28:6, “without the ’ = 22°6, “Within the radicle? 
was defined as m an instance where the oxygen or sulphur 
dota d aaea by ae bonds to tia La coer eee ee 
** without the radicle" it is united by only ems bond. 

xnnounced that members of the same chemical family hare iden- 
tical specific volumes, The author determined the specific 


volumes of vanadyl trichloride, VOCl, and 1 td- 
chloride, POCI» and found in: the former case specific 
volume = 106:5, wile in the latter it =101°s. Kopp’s law 
does not therefore hold inthis instance, The fo examples 
also show that as the atomic weight increases the c volume 
also Increases :— - ^ : 

SIC. . . . . specific volume = 1aI'r 

WC oy os 3 »  —I25'I 

Sach. 7. » » = I32'4 
Another of 's deductions is that isomers have thé same 


specific volume ; the author found a difference between the 
! _ specifi c Tolmmes of ethyl amyl and heptane, both of which are 
expressed by the fi C,H, ,; in the former case the number 
was 162°25, while in the latter it was 15734. The author also 
determined the specific'volume of the com PCL = 9377, 
POCI, = ror:5, and PSCl, = 116:3. Now, rors — $97 = 
7.8; the ito say, the pect volume of oxygen in POCI, Í 22:6, 
9 


co it is dicle in this com u 
116°3 — 93'7 = 22°6 ;‘that is, the speci. pau fr snl 
‘without the radicle:” Hence’ the Fomals of 


‘ -POCI, and PS be 
two substances POCI, Cl, will qt i 


most probably a triad, not a pentad element. 
On the Dissociation of Nitric Acid, by Mesare. Braham and 
Gatehouse, —Nitric acid when passed enn dc Asan 


is heated with gas 71°72 per cent. is decomposed, while 
€ Fan bested ln 834 per cent, is decomposed. Tho 


deco takes place, but ifsthe acid 
cohtains nitrous then this latter is f 
( — On thé Replacement of Organic Matter by Siliceons 7: in 


the process Fossiisation, Dr. Carpenter, F.R.S.— The 
pe dcShel eal Dict is wide ieee Qus Dr 


than 1-roocoth of an inch in diameter. The author that 
: during the gradual decay of the animal matter there occurred 
~ a simultaneous deposition or substitution of siliceous matter in 
its stead 


Om the Silicified Roch of Lough Neagh, by Prot. Hodges. The 
water of Lough Neagh was found to only 12°95 grains of 
solid water gallon ; of this, ro'6 grains consisted of mineral 


' matter, w 2°35 grams of organic matter were present. Of 


On a e er td ne fr the Cheseteal 
Intensity of L4, F.R.S8,—In communica- 


ibed his already well-known self-registering 


photo-chemical apperatus. 
On certain Abnormal Chlorides, by Prof, Roscoe, F.R.S. —The 


author drew attention to some of the chlorides of vanadium, 

2, uranium, and sulphur, The ‘highest chlorides which 
we have been able to of these elements generally do not 
pond with the 3 thus, wo know of 
the V, we of no higher chloride VCl, and 
even this is into VCl, and fred 


iding chlorine WCl, is very ready to 
WCl, and free chlorine So also spen Pale eae 


SECTION D—Brotocy 


DEPARTMENT OF ZOOLOGY AND BOTANY 


Dr. Moore called attention to a monstrous state of Afzgacar- 
yaa, andalio to a tape state of Sarracenia ; after which 


trating the 
the stock. 


Mr. E. R. Lankester read a paper On the genealogical 


the 
pisi 


is- 
external shall of Mollusca, in the course of which Le 
what has been called the 


according to which all living In their present 
P : : £t 
a rapid series of pictures or dispo ving views o 


E 
E. 


elaborate description of certein molluscs with a view of 
that the pen of the cephalopod is homologous with the shell 


Prof H 
immense 
im $ 


f 


organic | the lower Mollusca. 


ey thought that the position had” been well estab- 
l s attempt to reduce to one form the 
jety of shelly In molipscous animals was exceedingly 


. Carpenter also said that he was abpost prepared to receive 
the conclusion at which Mr. Lankester had arrived. 


Mr, W, 


Archer read a paper On d mew form of Protosos, 
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Prof. contributed & short par On me rand 
Crustacea, one ing to the -water 
the diva tenien amt the other belonging to an seperation 
described species of the genus Postensa, which are e 
for being found as tenants of the shells of living bivalve molluscs. 
The two specimens were found in the Singula Archipelago. 

A paper, contributed by Mr. T. Lister, Ow the Spring Mi- 
Jrance D INE ‘gland, was read by Cunning- 


Mr. E R Lankester brought Hie subject of Enghsh Nomen- 
clatere in Systematic Biology before the d and said it 
would be a considerable gain to science if there could be intro- 
which w te peered authori cad weed Coupee 
-which would as 

the country. Pee Oy question ee e, by 
any action on the part of scientific men, to introduce such a series 
of terms. Vae tape ap intment of a committes of men 
whose names be or as authoritative throughout the 
country, to draw up a list of terms which should be used for the 
groups of the animal and le kingdom. — 

arises rea E one ae Con Mme 

. . er, 

Prof. Dien e Dr. pae took pait, the generally expressed 
opinion being unfavourable to the change proposed. 

A paper was read by Mr. H. Airy On a panhar form of 
Leaf-arrangement. 








SCIENTIFIC SERIALS 


Fusinus Lickig’s Annal der Chemie Band 172, Heft 3.— 
This contains the following papers :—Cammunications 
the ical laboratory of Grei —86, On metatohudine, 
by F. Lorenz, The author describes the p 1 of this 
substance.  Paratoluidine 1s first treated with acetic anhydride, 
and para-acettoluide thus obtained, which, by treatment with 
nitric acid, yields metanitropara-acettoluide. By heating with 
alcoholic this latter substance is converted into metanitro- 
peratolui ; this last body is acted on by nitrous acid, and 
the diazo-compound treated with alcohol leaves metanitrotoluol, 
which, by reduction with tin and hydrochlonc acid, gives meta- 
toluidine. Several of the salts of this base are described, like- 
wise the conjugate sulpho-ackis, dibrominsted substitnhon de- 
ilvatves, &c.—87. Note on the quantitative determinaton of 
paratolnidine in presence of orthotol by the same author. 
—88. On metabromorthoslphotoluic acid, by Dr. E. Weck- 
on of this acid, which possesses the for- 


ium, strontium, , and lead salts have been analysed, 
und i iio, and nitro substitution derrvatives exa- 
Hayduck. The barum and lead salts are first described ; the 
brominated acid and its barium, and lead salts are 
next treated of. The amido. add- asala ae 
gives of ammonia, and niine a potasium anthra- 


nilic acid, can |, is obtained. With hydrochloric acid 
COOK 
and potessic chlorate the amido acid yields tnchlororthotolu- 
CH 
quinone, ,C, e a from which the corresponding hydroqui- 


none has been obtained. By the action of bromine on the amido 
acid a dibrommated acid is obtained, of which the barum salt 


has been analysed, Disro-oithoamidoparasulphotoluic acid, 
CH 
C.H,4N y Obtained by the action of nitrous acid on the 


— toluidine, . O. 
Cunerth. —On D NO OSOLE. acid, by Dr. F. 
Jenssen. The nitro- C,H,(NO,SO,H . 24H40, and several 
of its salts are described, also the chloride and amide. Tho 
amido acid is then treated of, likewise its salts and substitution 
derivatives. —On some decompositions of pyroracemic acid, by 
Dr. C. Bettinger. This y memoir zm divided into 


sections; the first treats of the decomposition of the acid in 
acid solutions, the second of its decomposition in alkaline solu- 
tions, and the third of its decomposition se. other 
things the author describes in d the preparation and 

ies of uvic acid and salts.—On acena and 
I hdis add by Amo Behr and W. A. Van The 
authors have examined several of the salts of the acid, its methylic 
ether and anhydride. The constitution of the two bodies is also 
discussed.—Researches on the volume constitution of solid 


masses in a stone quarry at Enzenau, between Tolz and Hei- 
bmm. Nineteen cent of the resin is soluble im ether, and 
nine cent. in and hot alcohol. The insoluble phon 
contams iron pyrites and a hydrocarbon of the formule C 4H. 
The ethereal extract contains a substance of the formula C, He, 
melting at 192°, The hot alcoholic extract gave a substance of 
the composition H4,0,—On F. Fitica The 
author establishes Identity of cymenes from camphor, 
ptycholisol, and thymol, and dence that the propyl 
contained in the cymenes is normal l The isomeric oxy- 
Ex oue are: Uo eae eee gem agar 
benzene, by A. Ladenkurg.—On ivatives of phloretin, 

H o Shit Thoianthor treats of the preparation of puse 
af Eier acıd, and phloroglucin, hkewise of phloroglucide and 
of triphloretide. The present [pert contains the index for 
vols. 169, 170, and 171. 

Latschrift der Ctsterrachischen Gesellschaft fir Meteorelogie, 
Aug. 15.—Dr. H. Wild cogtributes to this number some 
suggestions for the consideration of the Permanent Com- 
mittee of the International Congress on the question of 
the establishment of an International Méeteorological Insti- 
tution. Before the Congress at Vienna he was altogether 
in favour of the scheme, but now feels that 
one institution could hardly exercise the large functions pro- 
posed with advantage. difficulty of directing from one 
spot a number of stations scattered over the globe would be 
great, the conditions of these stations would not be familiar, the 
construction of isobaric charts, &c., could only be undertaken with 
exnct data and co-operation of the central national offices, and the 
modification of instruments, &c., would not be a proper task to 
be attempted at any one with {ts narrow range of climatic 
conditions. The failure of one of the central offices would 
cripple the results produced by the Institution, and, besides, the 
energetic working of these offices would be ed if they 
were to delegate some of their present problems to the Institu- 
tion. ‘The national offices which now occupy themselves with 
dune ag ere ite ge attention to local 
matters, These objections would be avoided if each central 
office were to attend specially to some branch of the meteorol 
udi igi aeee hy. udi cera instance, one to tho 
preparation of another to ramfall, and so forth. 

results of various Imes of 1esearch could then be inter- 
and the failure of one office would not damage the 
work of the others. The establishment and maintenance at 
common expense of international stations proper in uncultivated 
countnes, and the on of their o ons, Dr. Wild 
holds would be best undertaken by the countries to which these 
stand in the nearest relation. There would remain, then, for the 
Taiminen, the work of interchanging tie reulta and l up 
the relations of central off arrangement of onal 
Congres, Cose con Instruments, and the like.— 
Among the : fitt eii we observe an abstract of the 
important report of Mr. Blanford to the Government of Bengal 
for the year 1873. 


f Annalen der Physth und Chemie, No. 5, 1874.— 
Yo BEB Pech sca Rath published some observations on a form 


of mlica to which he gave the namo Tridymite. It always crys- 
tallises in twm hexagonal prisms, and hes a low spetific gravity. 
His further observations show lines of drvision between 
elements formmg the twins, and in these lines the third 

in tndymite ts developed. There i EI E of the 
divimon plane between of humite, analogous tirple 
crystals m anorthite, an interlacing of crystals in leucite ; 
and he concludes that while two crystals cannot be united to 
each other in many crystal groups, yet they can be united to a 
third crystal. Fine spectmens three millimetres long, i 
him from the trachytes of Pachuca in Mexico, he has made f 
measurements. The crystals, howerer, are generally of small 
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aize relatively to the.accompanying minerals. 
occur in drusy cavities of the trachytes associated with 
iron, hornblende, and angite. Details are of the mode of 
Grow tor rhe prt their various forms 


with the basis of Biot’s curve of intensity, he points 
out that it is as easy to determine the theoreti as em- 
7irically, details his two methods, and the apparatus 


- grow of crystal zones. He introduces some maps of anorthite. 
E tl gen arr ltr pe aa faces are all sct 


down in tabalar form in square spaces,—Herr G. con- 
tributes a memoir On the resistance offered by the air to 
discs moved through it. —Herr J. J. Muller examines one of the 
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Naturalists’ Field Club and Scientific Association, 
S I5.—Mr. Edward Poe arie yice- in the chair, 
aa jaa Abbott menti that he gathered Dutswens 
umbellatus in flower at Kirkstall, on Sept. 12. The plant had 
not been noted in the Leeds district for upwards of 
past, when it grew in the stream at the foot of Woodhouse 
—Mr. Henry Pocklington, in conjunction with Mr. James 
"Abbott, demonstrated the action of the induced current upon the 
protoplasmic gyrations in the cells of ValAsmeria spiralis, by 
"means of & simple electric slide and a small inductorium, . The 
effect 


at 
n one of "m 
ba e protoplasm was corrugated 
"ahd the results taken altogether 
. character. Mr. P on will probably communicate & more 
Complete description of his apparatus and its results at an carly 
date. : 
; F : PARIS : 
. Academy of Sciences, Sept 21.—M. Bertrand in the 
chair.—The follo were read :—Note on barinm 
sülphocarbonete, by 


in four minutes ; all pressures 
from that of the atmosphere up to an abaolute vacuum can be 
obtained, the gas contained in the receiver cen be collected 


, and a vacuum be 
action cf alimentary or madlari 


Hin 


and of Quercus coccifora.—M. 
Academy the measures adopted by 
Phylloxera, 


Tatre on the spproach of 
culture et du erco and M, le Ministre des Finances con 


sulted the Academy on the ment of tobacco juice for the 
destruction of Phyllaxerc, unications ing to PAy- 
lexera were also received from MM, J. H de Martny A 
Delpit, &c.— of tho ''implexes" of surfaces defined 
by two a noto by M. Fouret.—On 
luminous diffusion, M. A. Lellemand.—Ón Warwickite, by 


formule + (MgFe) Tl, —On the rile in the 
least bl dr RA Mathieu and V Tbein.—On' 
movement e e crophulariaces:, 

B and by M. E. Heckel.—Observation 
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PROFESSOR HUXLEY AT MANCHESTER 


ROF. HUXLEY, whose breadth of view at once 
claims attention for all he utters, has utilised the 
opportunity afforded him by the opening of the new 
Medical School at Owens College to call attention to 
several points the discussion of which at the present time 
is of the most vital importance. z 

The rapid growth and increasing importance of Owens 
College are known to all our readers, and the recent 
addition of the new Medical School has added still 
another Faculty to that teaching centre, so that, as Prof. 
Huxley very @roperly points out, the College is a Uni- 
versity in the old sense in everything but the name. A 
University in the new sense of course it is not, because it 
does not yet possess the power of granting degrees But 
we imagine that the distinguished men who are directing 
teaching and research at Owens College can well afford 
to wait for this privilege, if privilege it be, especially if 
older foundations set an example of emphasizing this 
portion of their work to the neglect either of sound prac- 
tical teaching or the advancement of knowledge which 
we regard as of still higher importance. 

Prof, Huxley, by his approval of the location of the new 
Medical School side by side with Arts and Science Facul- 
ties, has not only brought again to the front the miserable 
condition of the majority of our Medical Schools, but has 
called into question the whole policy of Colleges of Science 
and Institutions for Technical Training. This part of his 
speech is so important and so connected, and there is so 
much to ponder over in it, that we give it entire :— 

* Your Faculty of Arts speaks for itself; the distinction 
of many of its members, and the fact that they are authors 
of works well known and esteemed all over England, and 
wherever the English language 1s read, 1s sufficient to give 
that Faculty a high position. It certainly would not 
become me to speak of its auod b iia ER 
ofthem in any way whatever ; but I may be allo asa 
person whose pursuits lie elsewhere, and who has the 
misfortune to be accused sometimes of seeing no ment 
and desert in anything but his own pursuits, to say 
that I trust that the position of the Arts Faculty in this 
institution will never by a hairbreadth or shadow be 
diminished, but that a sound and thorough training in 
literature and general eee will poaren TA 
forward, as it is now, as essen oun- 
AOA the ice Scal ife of every educated man ; and 
let me say, to no personis such education and such training 
of greater importance than to us who are called men of 
science, Our occupations are very engrossing, and they 
can be pursued with success only by the intensest stress 
and attention, and we are obliged even to limit ourselves 
to particular fractions and particular portions of our own 
study if we are to make any advance therein; and unless 
we have the good fortune to be trained in early youth to 
take a broad and general view of the interests of human 
nature, unless our tastes are disciplined and refined, and 
unless we are led to see that we are citizens and men 
before anything else, I say it will go very hard indeed 
with men of science in future generations, and they will 
run the risk of becoming scientific when 
should be men, phil hers, and citizens. Still less, if 
possible, can I have an to say the Faculty 
of Law, but as regards that of Science, by which, of coarse, 
is understood physical science, I can only express my un- 

i Vor. x—No, 258 


measured satisfaction at the complete—I may almost say 
magnificent—arrangements provided for the teaching of 
this subject in this instituton. The laboratory of my 
friend the Professor of Chemistry has, I take it, few 
els ; and if the laboratory of my friend the Pro- 
essor of Physics is not so complete, I am sure it is 
far better than nine-tenths of such laboratories, and 
I am certain that those benefactions at which I was 
looking just now will, before long, enable him to put his 
establishment on the same footing as to completeness and 
ificence as that of his coll e of Ciftmistry. I 
understand—indeed I know el fhowing how much 
my distinguished fnend, Prof Raseos has been ın this 
institution—that he had, I believe, the advantage of being 
on the spot when the buil went on, and although 1 
am sure he is the last man to take any more than his own 
share, somchow he has got a deal But now I come 
to that which is my proper subject to-day, and that is our 
Medical School. ve not seen in the course of m 
experience—I say itedeliberately—I have not met with 
any more efficiently o i institution than you have 
within the four walls of that Medical School I have some 
3 uec with such institutions, and their interests, 
and I undertake to say that you will not find better con- 
structed appliances for the teaching of those branches of 
science which relate to medicine than you will find in that 
school Everything has been very carefully considered, 


and ing has been done which the idea of conveni- 
ence co est, or which efficiency requires to have 
carried out. Addressing myself now rather to the lay 


portion of my audience, it may astonish many and puzzle 
them somewhat to know why so elaborate an apparatus is 
needed for the teaching of medicine, and why men require 
to spend so long a period of arduous study in that most 
important of pursuits. I believe this rise arises from 
the prevalence in the general mind of the notion which was 
once exceedingly common in the philosophical mind, that 
the human body in general is d dent upon forces and 
powers which are ther di t from those we find 
working in other kinds of matter. Itis not 200 years since 
the notion existed that the vital processes of the body 
were subject to some demon, who kept the body straight, 
I suppose when in good temper, and let it go wro 
when out of sorts; and when it was gravely suppo 
that there was a broad gulf between the phenomena 
of inorganic nature and those of life. Now let me say 
is, that the whole of our modern scientific study of 
medicine depends upon precisely the contrary assumption 
—upon the assumption that the living body 1s a mechanism 
infinitely more refined, and infinitely more difficult to 
understand, than our coarse human machinery, but still a 
mechanism governed by rules and laws which can be dis- 
covered and which can be applied and reasone from, in 
order tQ understand its processes Modern medicine, in 
fact, is a kind of i peers dud is the attempt to under- 
stand the machinery of the body for the purpose of being 
able to put it right when it goes wrong. I have seen in your 
great factories in Manchester some of those astonishingly 
complicated pieces of i which seem almost 
endowed with life, by which the products which make 
Manchester so famous are produced. Let me put before 
you the case of the possessor of one of those machines, 
who, finding that it has gone wrong and thateit will not 
work properly, finds himself, as Sir Robert Peel would 
have sai with three courses open to him—either that he 
might sit down and hope that it would get better, and 
perhaps even offer up his prayers that it might get better; 
or who should send to the nearest blacksmith and tell him 
to bring his hammer and bottle of oil, and tap here, or oil 
there, in the chance of setting the machine nght ; or 
should, thirdly, send for some skilled and expenenced 
mechanic who from long study and famiharity with it 
would be able to judge by the mode of action where it was 
wrong, and be able to put his finger on the part which 
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isthe g of the Death is the 


ae of the TUM the only way 


in which that machinery can be set p It goes 
is not by sitting down and h for it and Fe is 
sendi arg EK 

purge de ai ie blecdiag theres Abd tapi e 
call & ‘quack’. pe ee rend ignorant 
_of that with which he is dealing, who neverthe- 
Exe es to meddle with it. pora e essence of 

Or, thirdly, we mirt seni our ekilied 

vhs ho Ey. 


ee 
rna T 


the help of what he calls symptoms, fin out 
1eel is out of place, what cog is broken, and by hi 

previous Bee a heed knows in what way i 

. eet wheel or broken pjnion into 
Anid it is 18 order tht we may have such 
s engineers to the body that all this great apparatus 
which see erected here, and all this long period period of study 
is carried ont. Ido dot know aarnior ch strikes me 
more forcibly than the progress Tie is Lind of know- 


pg de inp d nite ear. ... 
your ses- 


ed to take up 

ek work here, and I Lor aanas yd the class 
of Practical Physiólogy ‘and Histology, 
over the various doings of this course of fustriction: it 
struck me that thirty years ago, when I began m r medical 
studies, there certainly was nobody in London—nz uy 
nobody in the world—who could have given you 
course of instruction. We had not the instruments which 


are n to carry it out, The hole course of 
medical sd since that te has been cum ely 
changed—in the first p n By divers madè the 


use of the microscope, and, in the d place, by that 

plication óf delicate instruments illustration of 
Erg: ism of the body, which is the very essence 
p E o At that time even 


organic ch was D da existence, It is this 
MEE of fact that the study of life is essen- 
tially a question of E applied physics and 


which has i. Changed the whole course of our medi 
studies, It is that which makes elaborate appliances 
n a 

‘The main question raised by Prof, Huxley in these |, 
remarks is, in our opinion, really this: Are we in the 
- future to mass ‘our Faculties as they are massed [in 
: Germany, or are we to separate them as they are gepa- 
rated in France? 

The altogether glorious mental activity of the Germans 
in the present century is undoubtedly due to the com- 
- mingling of the teaching[of the various Faculties, and to 
the University teac universally available. ` In Ger- 

many it may be said that there are no provincia] institu- 
tions, for the smallest universities: are modelled on the 
largest, and are as perfect, so far as they go. The 
metropolis is -thus carried into the provinces. 

Contrast fhis with the condition of things in France, 
with its single University and special sclentific schools, 
and where outside Paris there is no institution, so far 23 
we are aware, where all the Faculties exist side by side, 
and are conducted with equal vigour. Medical Faculty 
here, Law Faculty ‘there, Arts Faculty somewhere else, 
and Science Faculty again jn another region; such is 

the condition which is now being]severely criticised by 


miany of the best minds in Fence. But it must be | henefit- 
remembered that while the whole of France begides The jn 


tae 


Paris is so lamentably-ptovincisl, in Paris itself thàre are 
facilities for advancing and distributing knowledge which 
put London fws Oxford and Cambridge to shame. E 

In provincial England we fear it may be said with too 
much truth thatere are at the present moment behind 
France. It is clear that in Owens College we have an in- 
stitution which will correct the existing condition of things 
on the German plan; in such institutions as the York- 
shire College of Science we have attempts to correct it on 
the French plan, a plan condemned utterly by the most 
far-seeing men in France itself; while we have not in 
England the corrective supplied "by Paris, considered as 
a vast centre of teaching and research. 

We are glad that Prof. Huxley has called attention to 
the importance of the step taken by Manchester, and has 
so clearly stated his idea of the right thing t# be done for 
the advancement of the higher education, 


Nor did he neglect to point out the intimate connec- - 


tion that must exist between this and the secondary edu- 
cation before any real progress can be made :—“ You who 
commence your medical studies should come prepared 
with the outlines of physics and chemistry as your founda- 
"tions. One of the great reasons of the backwardness of 
medicalstudy is that those who come to study are, by 
reason of the lamentable defects of their common school 
education, utterly unprovided with a knowledge of what 
those physical studies mean, I wish to stamp upon your 
minds, as firmly and as ‘strongly as it is burnt into my 
own, that all these appliances and all these mechanical 
aids for the study of medicine are simply thrown away 
unless they have the foundation of human hard work 
and clearheadedness to go upon.” 

Still another point of the most vital importance to the 
future progress of Science in this country was-touched 
upon ; we refer to Prof. Huxley's statement of opinion as 
to the importance of the Research Scholarships established 
at Owens College :— 


* I notice in these donations and in these sums of money 
subscribed for the purpose of building and endowing and 
providing with olarships this great institution, what 
need ME ICA Res eMe E at least ] know 

exactly like it anywhere else : ‘and as it appears 
Rue Arun eature of great importance and one which 


it is desirable to imitate as fast as possible by other ' 


educational bodies, you will pardon me if I dilate upon 
Hoe pt You a which 
er from the th 
are rewards n o aere foe bans fiery 
for. care attention and igent study of that whi 
the student may learn in the lecture-room or from 
books, but they are rewards which are given to those 
who exhibit in some degree that most valuable and 
most important of all intellectual Lus oe the power of 
advancing truth by the pursuit of o 
refer to the Dalton Scholarship, and Piatt Sob Pd 
ship. I can conceive no object more important at the 
present time than that of encouraging original research in 
science, and the way of.doing it, without at thé same time 


doing more harm than good, is one which has come very' 


seriously under my consideration as one of the ei 
Commissioners for the Advan t of Science, I 
iuis A ita ipd could look -to the nea 
tion of that problem by means agalogous to those 

here—I mean to sa: private efactors: g ds 


ward with their ents, d endowments A 


only who are Hae otek 
uction of scholarships d into the 
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early life of men, when it is so important that their 
attention should be directed to original research, is a new 
feature in this institution, and it me to say, however 
important the institution may ben other respects, I am 
not sure that it is not one of the most ase of its 
features.” e 

It will be seen that while Prof Huxley acknowledged 
the necessity for the endowment ‘of unremunerative ze- 
search, speaking as a Royal Commissioner, he acknow- 
ledged also tbat there are difficulties which surround the 
solution of the question, We are glad of this, because if 
the things. were easy it would certainly not require that the 
machinery of a Royal Commission such as the one now 
sitting should be set in motion ; nor, let us add, would it 
be worth Prof. Huxley's attention. In the fact that the 
question is a difficult one we see the best justification for 
the best mfhds in the country being brought to bear upon 
it, and we may safely anticipate a satisfactory solution. 











THE REPORT OF THE METEOROLOGICAL 
.COMMITTEE 
Report of the Maicorological Committee of the Royal 

Society for the Year ending December 31, 1873. 

(London, 1874.) 
ee proceedings of the Meteorological Committee of 

the Royal Society for 1873 are detailed in the above 
Repoit. The discussion 'of the meteorology of the dis- 
trict of the Atlantic Doldrums, known as Square 3, has 
` now been completed, and this piece of work, which the 
Committee consider may fairly be termed a monograph 
for the district, will shortly be published. Thc examina- 
tion of the eight squares adjacent to Square 3 has already 
been entered upon. The discussion of the results of 
Sir J. Ross's Antarctic expedition, from the observations 
made on board H.M.S. Erebus and Terror in 1840-43 
and H.M.S. Pagoda in 1845, has also been completed 
and published, and is a paper of considerable value. 
Another good piece of work done by the Office is the 
examination, at the request of the Astronomer Royal, of 
the observations bearing on the meteorology of Kerguelen 
Island for the month of December, the results of which 
have been forwarded to those who are now stationed 
there to observe the transit of Venus, 

We are glad to see that an increasing regularity in the 
receipt of the Weather Telegraphic Reports is notified, 
and we very cordially join in the regret expressed by the 
Committee that the Post Office authorities have declined 
to extend the telegraph wires so that a station might be 
established at Mullaghmore, near Sligo. In consequence of 
this action or want of action on the part of the Post Office, 
the Meteorological Office continues to be without daily in- 
formation along the whole of the important and extended 
line of coast from Valencia to Lough Foyle. We hope 
that this blank will soon be filled up, and further, 
that some arrangement will be entered into by which 
a constant service will be maintained on the west coasts 
of these islands, and also at the Head Office in London ; 
for until this be cfrried out, our system of weather tele- 
graphy must, of necessity, not unfrequently fail to give 
waning of approaching storms. A comparison has been 
ingtituted| as in the three previous years, between the 
warnings- issued and the weather experienced on our 


coasts, with the general result that the total success of 
warnings for 1873 was 79'2 per cent. as compared with 
80'5 per cent. for 1872. In 1870 and 1871 the per- 
centages of success were 68'4 and 637 respectively. 
'The mean of these four years is nearly the same as that 
of the last two years when the office was under Admiral 
Fitzroys management, but it will be observed that 
1872 and 1873 show the largest number of successful 
warnings. 

The restoration of Admiral Fitzroy% system of 
warnings, so far as to announce in“the warning-message 
the probable direction of the apprehended storm, is a step 
which, we see at p. 51 of the ^ Report on Weather Tele- 
graphy and Storm Warnings, presentec to the Congress 
at Vienna,” was strongly urged by the council of the 
Scottish Meteorological Society upwards of a year ago. 
The practical restoration of Fitzroy’s system has been 
effected by the Cofnmittee, and the change took effect in 
March last, with, however, the very decided improvement 
of employing the drum simply to emphasize the warning 
given by the cone, instead of denoting, as it did origi- 
nally, “ dangerous winds from nearly opposite quarters 
successively.” The Committee have attempted to assign 
the degree of probability to a storm announced by signal, 
thus: “ Hitherto it has been found that at least ‘Aree out 
of fve signals of approaching storms (force upwards of 8 
Beaufort scale, a -fresh gale), and four out of fve signals 
of approaching strong winds (force upwards of 6 Beau- 
fort scale, a strong breeze), have been fully justified.” We 
observe with some interest that the Committee have 
directed that tentative forecasts should be prepared daily 
in the office, and compared with the facts expericnced 
subsequently, and that they hope ere very long to be able 
to afford the public the benefit of the information. For 
the successful development of the important question of 
weather probabilities, it will be necessary that the Com- 
mittee investigate weather changes over a much wider 
area than is covered by the daily weather charts. In this 
direction, the reports begun to be received during 1873 
from Sweden and Denmark will prove to be of consider- 
able utility ; but for the success of the experiment it will be 
necessary that daily reports be also received from points in 
the north-west of Russia, and in Germany, Austria, and 
Switzerland. 

The anemometrical returns from Bermuda for four 
years have been published. These observations, and 
simifar observations made at Sandwich, Orkney, pre- 
viously published by the Committee, have been discussed 
by a method which cannot be recommended. The re- 
sults are worth little, and altogether inadequate to the 
expense incurred in their discussion. The discussion of 
no meteorological data at all approaches in difficulty 
that of wind observations, and it is necessary at the out- 
set to apprehend the difficulties to be overceme. 

In several cases the language used in the Report is 
inexact and tends to mislead. Thus an excess of high 
winds on the coast of Scotland during 1873, and a 
deficlency on the coasts further south, are stated to be 
explained by the circumstance that in 1873 "the paths 
of the storm centres lay to the northward of the British 
Isles, so that our stations felt the baromctrical and other 
meteorological disturbances, but were not exposed to the 
full force ofthe wind.” Now, as ıs pretty well known among 
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meteorologists, in previous years the immense majority of 
British storms have had their centres to'the northward of 
the British Isles. The proximate cause of the peculiar 


^ distribution of storms of wind during 1873 lay not in the 
. position ofthe paths of the storm-centres, but in the manner 


of the distribution over Great Britain of the steeper baro- 
metric gradients of the atmospheric depressions -of the 
storms of 1873 as they swept eastwards over north- 
western Europes T 

It would hÉve satisfactory if the comparison 
which has, been instituted by the Office between the ob- 
servations from Valencia, in Ireland, and Angra do Hero- 
ismo, in the Arores, had been detailed in 'the Report, 
seeing that it is inferred from the result, “ beyond the pos- 
sibility of a doubt, that reports from a station situated at 
the Azores would be practically useless to the Office in 
giving early intimation of approaching storms.” The 
grounds of this strongly-expressed opihion on a point of 
some importance in weather telegraphy, and contrary to 
the views entertained by not a few meteorologists, ought 
to have been stated. 

In the Committee’s Q Weather Report for 
1870 the position of the ometers at each of 
their seven observatories was described and figured. 
We hope that in the next Report a detailed account 
will be given of the position and exposure of the ther- 
mometers at the stations from which the daily, tele- 
graphic weather reports are sent, in order that meteorolo- 
gists may judge how far the observations made at these 


. stations might be available in investigating the climate of 


the British Isles, and in some other meteorological in- 
quiries, This is by many deemed necessary, especially 
when it is considered that the Office has not hitherto pub- 
lished any mean temperatures from the'daily observations 
made at their telegraphic stations, and some of these 
stations, particularly in Ireland, are in parts of the British 
Isles, of whose climate little is yet known. 





B GEOLOGY AND AGRICULTURE 
Applications de Géologie et PAgriculture, par M. Amédée 
Burat, Engineer, Professor at the Central School of 
Arts and Manufactures, (Paris: Rothschild, 1874.) 
EOLOGY is one of the most ‘interesting of modern 
sciences. Soon after it assumed shape high hopes 
were entertained as to its value to the farmer: up to the 


* present these hopes have not been realised. And yet the 


study of geology is most intimately connected with 
agricultural pursuits. Surface geology deals with the soil 
which daily occupies the thoughts and labours of the 
farmer, There is one phase of surface geology which has 
been almost wholly neglected of late ; we refer to the con- 
nection between soils and the rock- formations from which 
soils have been derived. It is here possibly that there is 
the widest field for originalresearch. It was hoped that 
this branch of agricultural science would have received 
much attention from the present secretary to the Royal 
Agricultural Society of England, who had previously been 
a diligent student of geology and secretary to the Geo- 
logical Society. So far, his hands would appear to have 
been full of other work, and he has done little where 
much was expected. " 


That there is a most intimate connection between soils 
and rock-formations is well'known. In some places the 
soil is the direct product of the disintegration of the 
underlying rock, It more frequently happens, however, 
that the soil has naj been derived from the rock on which 
it rests, but consists of drifted material The study of 
this drifted materialis most interesting to the geologist, 
and ought to be most instructive tothe farmer. It enables 
the geologist to understand the direction and force of 
former water-currents ; and thus throws light on obscure 
phenomena, A careful examination of the drift enables 
us to trace the origin of the soil Thus, for example, a 
study of the'stones and pebbly particles of the soil, enables 
us not only to know the rocks from which it was derived, 


‘at all events partly, but also to understand the rate at 


which plant-food may become liberated on the esoil by the 
disintegration of these very stones and pebbles. On this 
point a word of explanation may be here offered. 

If we examine a fertile soil at any time we shall find 
that only a very small portion of its substance (seldom 
more than one per cent.) is ina condition fit for nourish- 
ing our crops, the great bulk of its substance being locked 
up in a condition at the moment unavailable. By the 
action of air, of moisture, of heat, and of manure, 
part of this unavailable matter becomes available for 
crops. It is on the rate at which the process of disinte 
gration—or liberation of plant-food—takes place that 
the saísral power of production of the soil chiefly 
depends. The study of agricultural geology from this 
point of view 1s manifestly of the highest sclentific and 
practical importance : it opens up a wide field for original 
research. We had hoped, on receiving M. Burat’s little 
volume, that he would have taken up the subject. We 
have been disappointed. 

The work is, not, however, without merit. The language 
is simple, and the style as lucid as need be. 

In the introduction the guthor leads the reader to ex- 
pect a fuller exposition of the relation between geology. 
and practical farming than he will find in the volume, 
The book contains four chapters. "The first is a disquisi- 
tion, couched in very general terms, on the physical cha- 
racters and composition of soils. As an illustration of 
the very general character of the matter we quote the 
average composition of fertile soils (p. 8) :— 

Every 100 parts contain— 

of the size of 
ar uer cai 


2 of fine sand 


Io ditto of fine material, separable 
by washing. 


We are next furnished with a general “ultimate” 
chemical composition of an average soil. Information 
of this kind possesses no value except to the junior 
student. 

The second chapter is devoted to manures, which are 
treated in a popular manner, The third chapter is on the 
action of water, and the subject is treated in an interesting 
manner ; the services of the Abbé Paramere are duly ac- 
knowledged. The fourth, and last, is tfe most interesting 
chapter in the work. Here the author shows very clearly 
that there is a connection between geology and agricul- 
ture, drawing illustrations from the ,primary, secondary, 
and tertiary groups of rocks. Soils formed from granitic 
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rocks are, in Great Britain and Ireland and elsewheie, 
deficient in lime. In our own experience we have seen 
most valuable results produced by the application of lime 
to these soils ; and we learn from M. Burat that by the 
same means several districts in the West of France, which 
formerly were unable to maintain their people without 
extraneous supplies of food, have (Ze by the use of lime) 
become the largest exporters of grain. All the author's 
illustrations are taken from France, but they have their 
counterparts in these islands. 

On the whole, we are justified in saying that the little 
work will well repay perusal, 








OUR BOOK SHELF 


Flora of Dorsetshire. By J. C. Mansel-Pleydell. (Lon- 
don: Whittaker and Co, Blandford: W. Shipp.) 


Flora Crirvoniensis : or, a Flora of the Vicinity of Settle 
in Craven, Yorkshire. By John Windsor. (Manches- 
ter: Cave and Sever, 1873. Printed for private 
circulation.) 


ALTHOUGH the boundary-lines of our counties are, as a 
rule, purely arbitrary, it is probably wise for the compilers 
of local floras to maintain them rather than to erect new 
ones of their own. The area of their observations is, at 
all events, thus rendered perfectly clear and certain. 
Dorset has long been famous for its paleontological 
wealth, both vegetable and animal; and we have here a 
record of its living flora, which, as might be expected 
from its length of sea-board and its variety of enl 
formations—lias, oolite, forest marble, Oxford clay, coral 
rag, Kimmeridge clay, Portland sand, Purbeck, chalk, and 
Eocene—is a rich one. The value of local floras 
depends greatly on the dependence that can be placed 
on the determination of the species by the editor and his 
collaboratexrs ; and on this point it seems to us that the 
t work can be safely trusted, great pains having 
taken to establish the authenticity both of the locali- 
ties and of the nomenclature. The county is divided 
into seven districts determined by the drainage, and 
therefore generally separated by high land; and a very 
good map of the county accompanies the volume. Among 
the greatest botanical rarities of the county (some of them 
almost unique) are—Polycarpon tetraphylinm, Lotus his- 
pidus, Simethis bicolor, Leucoyum vernum (doubtfully 
native),Carex clandestina, Scirpus parvulus, and Cynodon 
dactylon. The flora is confined to flowering plants and 
vascular crypt 

Mr. Wirdsors * Flora of Craven" (the veteran author 
did not live to see its'publication, or rather printing) is 
compiled on a different plan, the area being a somewhat 
arbitrary one : “about Settle and its neigh ood toa 
moderate distance, erally within twelve miles, but in a 
few instances extending somewhat further." The district 
is 2 remarkably interesting one, whether from a geological 
or a botanical point of view ; and the flora has been com- 
pued with as great care as in the other case under noti 
with the assistance of several good local botanists, an 
includes not only the flowering plants and vascular cryp- 
togams, but also the Characez, Mosses, Hepatic, and 
Lichens. A district that includes among its native 
plants such rarities as Polemonium caruleum, Epipacits 
ovalis, and Cypripedium calceolus, is of no ordi 
interest. 

Both these volumes are useful contributions to our 
library of local botany. We would especially commend 
to compilers of similar works the plan adopted b Mr, 
Mansel-P of giving the geographical range of each 

es in the neighbouring counties of England and on 
the opposite coast of France. 


A. W. B. 


LETTERS TO THE EDITOR 


[The Editor does not hold himself rexomsible for opinions exbresied 
by kis correspondents. o wolle is taken of anenymew: 
commusications .] 


Migration of Birds 


Tux subject to which Prof. Newton has called attention is one 
of great interest to all naturalists, and requires to be studied 
systematicall ; for I can hardly thmk that the solution is so 
“simple in e extreme" as Mr. Newton thinks it may be. 

It & to me probable that here, as in so other cases, 
t aial of the fittest” will be found to have had. à powerful ' 

that in any species of atory bird, 
accom m & given 
part of the rest of the 


season will suffer, and ultimetely become extinct ; which 
PI also be the fate of those wbich do not leave the ,feedmg 


fiom 


and partial migration t the proper seasons wonld st tam Decore 
tary, so fixed as to be what we term an instinct. It 
will probably be found, that every gradation soll exists in various 


parts of the world, from a complete comcidence to & complete 
separation of the breeding and the subsistence areas; and when 


of the world is 
between species whi 
they breed and live the whole year round, to those other cases in 
which the two areas are absolutely separated. The actual causes 
that determine the exact time, year by year, at which certun 
species migrate, will of course be difficult to ascertun, I would 
suggest, however, that they will be found to depend on those 
climatal changes which most affect the particular jes The 
change of Sia or the fall, of certain leaves ; the change to 
the pupa state Sones e. winds or rams; or 
even the decreased temperature of the esth and water, may all 
have their influence. Ample materials must exist, in the case of 
European birds, for an instructive work on this subject. The 
two areas should be carefully determined for a number of migra- 
tory birde; the times of their movements should be compared 
with a variety of natural phenomena likely to influence them ; 
the past changes of surface, of climate, and of vegetation should 
be taken account of ; and there seems no regson to doabt that 
such & mode of research would throw much light on, if 1t did not 
completly solve, the problem. 
is 18 an appropriate opportunity for making a estion 
which has long been in my mind. It is that it be a 
valuable and int addition to NATUR, 1f we were supplied 
with a weekly (or moathly) ‘ Calendar of Periodical Phenomena 
in Natural History," such as the average dates of appearance 
and d of migratory birds, of the opening and fail of the 
leaf of our forest bees and common cultivated trees and shrubs ; 
of the flow of our common field and garden plants ; and 
also the mean Aighest and /ewest temperature of each day, the 
direction of the wind and amount of ramíall for each weet, 
acco to the Greenwich averages. None of this mformation 
is given in the usual almanacks or periodi and it is by no 
means easy to find it when wanted. Yet it is surely of much 
value to everyone who lives in the country, and would be the 
means of exciting an int t interest ın such observations and 
iaiia as those to which Prof. Newton has called our attention 
in his interesting article. ALFRED R. WALLACE 





Regular Motion'in Clockwork 


IN order to ensure perfectly regular motion*In the clockwoik 
which drives the revolving diopuic apparatus made by Mosses. 
Chance, Bros. and Co., I have recen y introduced a centrifugal 
governor, which und per also be useful for the clocks of 
equatoriale Though it involves nothing new in pnndple, the 
form differs from anything I have seen, ın that the governor 
have to lift a heavy weight, and that the leather rubbers or 
brushes are not carned thie revolving RI 
the frame of the clock rub agamst the disc which forms the 
extra weight Hfted by the balls, The sketch shows the governor 
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in use on the clock of the of Cape Bon, Tunis, an ue ee nA tree ing in Western Europe,” which was 
apparatus similar to now in the Inter- | published in the of 1872, : 

national Exhibition, It consists of a shaft 170 revolu- In ‘Laws of the ret Bg and follo T have 
Pees te E Da baaga rahang aa pa we shown that “we are unable to account for the eastward progress 
ated can Blide gilded hy d feather Koy: the dock of depressions by attributing it to prewlng westerly upper- 
is below the rests upon a collar fired on tho shaft, the ” but that ‘each of renion appears to travel 
pull exerted by the balls through the links 7g being insufficient with a kind of self-develo motion,” and that the 

per 


precipitation on the asa ER ROB ent 
In prod ths chante of phical position.” Pro Loomis 
: “The of a storm.castward is not wholly dus 
to a drifting) from the influence of en upper-current 
from the west, but the storm works its way eastward in conse- 
quence'of the greater] precipitation on the eastern side of the 
storm.” 
Prof. Loomis also ap to attribute the formation of some 
i primarily in the United States, to the 
collision of molst air from the Pacific with the mountains in the 
north and west, in the same way as I have attributed the primary 
formation of some of our depressions to the collision of the 
vapour-laden atmosphere from the Atlantic with the high-lands 
in the west and north of the British Isles. 
~ Iam glad to observe that Prof. Loomis is no advogate of the 
“‘ circular theory " of storms as still held by some meteoro. logists. 
He intimates tho mean inclination of the wind towards the lower 
lsobers as ‘more than 45°” in the United States. In the 
ournal af the Scottish i iety, No. xxxin I 
ve shown thet at stations in the British Isles the mean inclina- 
tion is 21*, but that it appears to be considerably higher in con- 


In the work prefiocaly alluded to I have shown that depres- 
sions appear to travel most to tho when the atmosphere is 
warmer i the west than in the east, and most to the north under 











E 


general pressures ; 
even than I can claim with the U.S. Weather Maps 


in October. It would be interesting to inquire whether this 
observation holds of depresmons on the Pacific coast, as 
well as near the But a two years’ average is insufficient 
to settle such questions, 

On the who. it is satisfactory,to find that some important 
results obtained from a study of European weather-charts are 
tonad; on authority, to be'in accordance with those derived 

the : 


As a pendant to my note inserted in NATURE, vol. x. p. 437, S. At the nma some.of tha t l. 


I may mention that an exceedingly fine lunar rainbow was 
rie ee M 
P Though the moon was near ast quirten, the bow was 
_, bright enough to appear reddish on one and greenish on the 
. Other. -Itis the only one, of some five or six lunar rainbows I 
. have seen, which appeared to show any trace of differences of 
I may also mention thet about the end of August I saw, two 
hours after sunrise, a y bright and gorgeously coloured 


think, 
endorsed by meteorologists. The statement that ‘it needs no 
argument to prove that when the wind is flowing from all quarters 
Sr eere A contea] AT, thore It á rapid accumulation df air, 
which can only escape by an upward ," is incorrect ; the 
depression of the barometer in the centre showing that there is no . 


- Under the present conditions of anemometry all endeavours to 
-j calculate the upward movement in a storm from anemometrical 





Ang. 25 . LW. CLEMENT LEY 


———— 


j U78, Weather Maps 
In Prof. Loomis’s ‘Results of an Examimation of the 
‘U.S. Weather Maps for 1872 and 1873” (published in the 
American Journal of Science'and Arts, und recently noticed 
-~ in NATURE, I am struck not only-by the general agreement 
^ but by the almost verbal i 


Aurora 
On Sept. 11 Tus at glo Akin (Skye). "he day had been 
wet and stormy, but towaids evening wind fell and the 
became clear. About 10 P.M. my attention was diawn to a 
beautiful auroral display. No cimson or rose tint was to be 
soon, but a long low-lying arc of the purest white bt wa 


A 


at 
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formed in the and continued to shine with more or less | of sand was thrown overboard, P being the weight of the air 
brilliency for some time, ‘The nrc appeared to be a double one, | displaced by the balloon when resting on the motive power 


by the presence of a dark band running longitudinally through 
it Occasional streamers of equally white light 1an up- 
wards from either end of the bow. Vna inco was only &'day 
old, but the old landscape was lighted up as 1f by the full moon ; 
2nd the effect of Kyle dn hghthouse, the numerous surround- 
i and the shill sea between, was a true thing of beauty, 
brilliant but rest- 


with me, as it would have 


close to the egrth's surface. 
observations of this aurora were made. 


Naim, N.B., Oct. 3 J. RAND CAPRON 





The Cry of the Frog 
Tae fact that the common frog (Rana temporaria) is capable 


soon espy him, and though they seem nearly as much ternfied as 
himself, they cannot resist the temptation to touch him with their 
paws. He immediately opens his mouth and utters a prolonged 
ay, which appears to be very surprising to the cats, who draw 
back for a few moments, and then pat him again, apparently out 
of mere cunosity, to be again scaled by the same unusual sound. 
This sound 1s a shrill and rather mbilant wail, like the note of a 
small penny trumpet or the cry of a new-born infant, There can 
be no mistake about it, as I have re y touched the frog 
with my own hand after dri the cats away, and the same cry 
has immediately followed, thè lower jaw being dropped so that 
the mouth stands open about a quarter of an inch at the tip. 
Leicester, Sept. 26 F. T. Morr 





The Woolwich Aeronautical Experiment 
II. 


IN order to discover the laws of the veiticnl motion, we must 
suppose that the balloon 1s resting in perfect equihbiium when on 
Innd; which means that the ascending power of the gas enclosed 
in the balloon is just equal to the weight of the canvas, netting, 
grapnel, ballast, passengeis, &c. Under these circumstances the 
balloon will not ascend by itself, but it will with all the weight 
of the sand which may be thrown overboard, 1f a certain space 
is left for dilatation and the balloon is not quite full when 1esung 
on land. If the volume ıs V at the surface of earth, it will be 


V H at on altitude where barometric pressue is 4, being 


A 
H at depmture. When the balloon is quite full, gas escapes by 
the lower part under the shape of a whitish steam. If v is the 
. additional volume which can be filled by dilatation, that pheno- 
menon will take place at an altitude where the pressure 1s 4 given 
by the equation Ee. ` 
Vto 

We suppor that the height 4 is ‘never to be attained, and in 
fact it is desirable for the aeronauts to limit their altitude before 
stating, and not to fill ther balloon with a gas which they are 
ob to throw away by the valve or to see escaping by the 
TM ; one of the greatest 
vantages of the vertical fan being to at will the ascent, 
as will be shown 
& In our calculations we suppose that the canvas is not losing 
gas, that the sun is got the belloon, and that no water 
1s falling upon it, or no cl ing the sun. ll these 
changes of temperature can be made the subject of special cal- 
culations, and the real motion of the aerostatic globe is the saan 
between all the different circumstances of the atmosphere. 

If a balloon stuts m an homogeneous air because a weight $ 





+ 
are 2 pertectiy applicable to it. 
elevationtakes place with an increased velocity up to the mo- 
ment where the resistance ! of the air is = tog’, Consequently, 
Kvy*- ŻE. 
Pp 
K being a certain coefficient which depends on the form of the 
balloon, its diameter, its netting, and the density of the ar. A" 
diminishes as the altitude increases, but the diameter of the 
balloon enlarges gradually to its utmost. As the law of duninu- 
tion of pressure is not known, we are obliged t$ suppose A= 
constant, e 
If we suppose a balloon of 60,000 cubic feet holding 50,000 
cubic feet of gas when resting on the the balloon can 
1each without lonng gus (except by the loss thiough the canvas, 
which we suppose to be perfectly gas-tight) to a level whero 
E it = about 6,000 feet in round numbers, Under these 
circumstances the weight of the balloon when 1esting on land 
may be supposed to be aboat 3,300 pounds. 
we suppose 25 lbs. of sand are thrown overboard in 


ascending, the motive"power will be ue The uniform motion 


ise = #5 and the laws of the motions of an Attwood machine 


will be Ket = -£ 


5 

Under these circumstances, as far as my knowledge goes, it is 

4ft. per second. If we suppose g = 32 feet. 
= -33. 233 23 
idu E II ond A = 7 X 16 115 

If a static effort of 20 lba. in the vertical direction can be pro- 
duced by the working of the vertical fan, it ıs easy to under- 
stand that the ascent can be stopped before the balloon has 
reached the level where the gas is beginning to escape by 
ee in the proper direction for it. That effort is not too 
much for two men working on a fan which is suitably con- 
structed. 

The same thing can be said as to the descent of the balloon, 
but A is much larger, ns the shape of the lower pat is 
not so well suited tor moving in the air as the upper half 
With aggema;e, netting, ropes, and cnr, it exerts a resist- 
ance which is much lirgér qnd may be compared with the 
force exerted by a parachute descending in the air. The 
diferenco is very great, as I observed several times in my 
ascents that it was difficult to give the balloon a descending 
unpulsion towards the land. I should not wonder if it was 
partly the cause of the resistance felt by Mr. Bowdler when 

his fan in the direction where ıt ought to have caused the 
balloon to descend; at least such is the opinion that I am in 
position to hold from the concise and imperfect narrabve I found 
in the public papers. 
W. DE FONVIELLE 





Is the Rabbit Indigenous? 


WOULD you permit me, through the medium of NATURE, to 
ask on what ds the rabbit 15 considered not indigenous in 
this eountry? The best eunthonties on Brush and German 

that itis a native of the Mediterranean 
basin. On what or wnitings is this opinion. based, and at 
what time was it ictroduced into Great Batan? Iam vay 
anxious to determine whether the above statements aie founded 
on authentic documents or wntmgs, or arc merely suppositions 
which cannot be asserted with certainty. N. 


Sept. 30 








THE SOCIAL SCIENCE CONGRESS 


THE friends of social science have had a most suc- 
cessful meeting this year at Glasgow, and in the 
various addresses and papers there has been afforded 
ample evidence that the importance of the introduction 
of more scientific knowledge into the heads and daily hfe 
of the people is becoming more and more widely acknow- 
ledged. 
In the Health Section, Dr. Lyon Playfair in his address, 


`. Would our railroads and harbours 
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after referring to Franklin’s ~aphorism, “Public health 
is public wealth,” pointed out that taking the smallest part 
of the money saving, it is obvious that money judiciously 
spent in sanitary improvement is not unproductive taxa- 
tion, but capital bearing abundant interest j and he then 
gave an idea of the present sanitary chaos, "In Englan 
at the present time, there is a casual agglomeration o 
1,500 separate sanitary anthorities, without system or co- 
hesion. Their areas of administration are diverse in the 
extreme, being neither bounded, by counties, es, 
nor natural watersheds ; and their duties are divided with- 
. out meaning between authorities in the same ‘district. 
` They have heen lately put under medical officers of health 
: without preparationegr qualifications for their duties, some 
| well paid and devoting their time to this important work 
others having little more than nominal payment, and 


giving little more than nominal time to their important 
uties, Notwithstanding this too sudden and unprepared 
universal appointment of medical officers, yet in the ad- 


"  ministration of the Health Acts there has recently 
- manifested a disposition to ‘ distrust the doctors, and to 
work the Acts,at least at head- by lawyers and 
other ns not connected with the medical profession. 
This is the old error of making common sense the fetish 
for worship, which Archbishop Whately and others have 
so effectively condemned. Even the most.fervent wor- 
shipper of common sense as opposed to technical training 
‘never relies on it in füportimi em encies of his life. 
He goes to the lawyer to make his or to convey-pro- 
; he consults -the parson on religious doubts when 
on the sick bed, and he does not spum the doctor to cure 
: him of his grievous ailment. But it is well known that 
- the Local Government Board are afraid of the doctors in 
_ the pne usa US mid is beside them 
possess the knowledge cant K an ience 
of thirty years in sanitary work— and impartially, 
I am not In the medical profession—that there is not a 
class of men in the country who labour so zealously for 
the prevention of disease.“ds the doctors, though their 
false hitherto has been cure, not prevention. Cer- 
: tainly their private interests have never been allowed 
to stand in the way of their efforts to uproot dis- 
ease, although their living d ds upon its existence. 
This unselfishness in the application of ther science to 
prevention has always been to mea source of high admi- 
ration. Why, then, is there this distrust of the 
doctors in the administration of our Health Acts? Ex- 
tend this prejudice against technical knowledge, and how. 
absurd it would be. Would you improve the progress of 
telegraphy in this country by suppressing electricians, or 
wand justice of the country by putting down law- 
- yers? Would the Secretary at War promote the conduct 
of war by suspecting soldiers, or the First Lord of the 
Admiralty the efficiency of fleets distrusting sailors? 
better governed if 
engineers were held ata discount? But this is actually, 
the state of things at the Local Government Board*-the 
Health Ministry of the country. The Privy Council 
handed over to that Board Dr. Simon and his associates, 
- with a wealth of medical experience iu public hygiene. 
Ever since, that wealth has been locked away from public 
,use. Certain I am that their e ience could not have. 
guided the Board in the utter confusion of organisation in 
regard to. medical officers of health, They have been 
appointed witboutany system. Some havea small parish 
to attend to, ‘others have'a thousand square miles, The 
last are appointed for combined districts, but are managed 
.by uncombined authorities, and have neither assistants 
to aid them nor power to enforce their decisions, The 
* officers of health are without any definite rule for obtain- 
Ing available knowledge of prevailing sickness, even when 
itis treated at the public expense within their own dis- 
tricts ; and-they are not, universally at least, informed of 
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have been appointed: without any examination on their 
knowledge of State medicine, and in the maj of cases 
they do not possess this kn I am pertecily cer- 


tain that this utter confusion not have resulted had 
the Local Government Board consulted the experienced 
State medical officers belonging ee oe distrust . 
of the doctors in higher admmistration is simply a 
mistrust of scien&e, feud Hie Geis has owes wha 
sclence must be trusted in government. Science is enter- 


ing into the er education of the country, and the pre- 
judice against it among legislators, who were educated in 
classical universities, will in time be removed. .For the 


progress of a country depends upon the progress of science, 
and fe weise ofa Dati is secured by the most intelligent 
application of science toits manufactures and to its govern- 
ment, The health of the country—end that governs the 
productive power of its people—depends as much upon thé 
application of medical science as the working of a machine 
depends upon a good application of mechanicallaws. To 
trust the whole administration of Health Acts fo Poor-law 
i ors and la is an amazing example of unbelief 
in the first principles of the laws of health. Tho well- 
being of the people depends upon physical causes, whi 
when intelligently understood, mean physical science, an 
the trained physician is the natural and most intelligent 
agent for extending its knowledge and application to the 
prevention of disease. What we want in the future is 
not new law, but more efficient administration of existing 
law. To up new sanitary law on the-decaying mass 
of undi sanitary law, which already forms a dismal 
agglomeration, is like the practice of our ancestors, who 


‘thought that a few clean rushes thrown upon the corrupt 


mass of foul rushes on the floor sufficed for sanitary pur- 
poses. What we want is superior organisation and effi- 
cient administration of existing law. But, in our happy- 

lucky style of government, are we likely to get it? I 
doubt whether it will be wise to de us Local 
Government as a separate department of the State, Its 
functions in reality appertain to the Home Office, which, 
when properly organised, should divide itself into two 
great deparithenta, the one dealing with police and justice, 
the other with the physical interests of the people. One 

of State might have the supreme responsibility, 
but each of the divisions should be scientifically adminis- 
tered. It would be as absurd to put a man trained in 
hysical science at the head of the branch of police and 
Justice, as it is to. a man merely trained in law in 
charge of the physical interests of the people. It is an 
exploded fallacy that only lawyers are good men of busi- 
ness, and that scientific men are not. Is my friend Sir 
John Lubbock 2 worse banker because he is an eminent 
man of science? Is Mr. Spottiswoode a worse printer 
because he has distinguished himself as a physicist? Is 
Mr. Warren De la Rue a worse stationer use he is 
equally conspicuous as an astronomer and as a chemist? 
The Local Government of the country, in as far aa it relates 
to the physical interests of the people, will remain an 
example of arrested development, unless science receives 
a position in its administration.” 

In Education Section there was nothing to call for^ 
notice in the ad but Mr. C. S. Parker drew atten- 
tion to the Report of the Universities Inquiry Committee, 
and an Interesting discussion followed. - 

The revenues of Oxford and Cambridge were reported ` 
by the Royal Commission appointed on the advice of 
Mr. Gladstone to be for the University, Colleges, and Halls’ 
of Oxford, 414,000/, or, including p ive increase in 
the next fifteen years, 538,0004 ; and for the University 
and Colleges of Cambridge, 340,000}, or, including pro- 
spective increase, 380,0004 Making in. deductions 
from these totals, the net income was fdt Oxford 350,000., 
and for Cambridge 300,000/ ; or, deducting again what 
was levied by taxation from their own members, the net 


the deaths as they occur. “The medical officers of health | endowments for Oxford and Cambridge Universities re- 
3c a eee et ree Niel zs 3 l 
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y were 300,000/, and 250,000/, The largest item 
expenditure was to Fellows of Colleges—Orford, 
102,000. ; Cambridge, 103,000f, The smallest item was 
for scientific institutions, being under for each 
University. Mr, Parker remarked that this was hardl 
what might have been expected Py the general public. 
satirical person might even an improvement 
the reversal of the order. Seriously, the distribution came 
to this. Taking the residents in the University at about 
400 graduates and I undergraduates, almost all the 
former and about the latter received substantial aid 
from endowments. Mr. Parker examined various schemes 
which had been put forward, and expressed an opinion 
that, provided the central life were maintained with 
vigour, it was much to be desired that the Universities 
should themselves with extending their connec- 
tions throughout the country. Looking to their examina- 
tions in every quarter, 44,000}. at Oxtord V Poen at 
Cambridge aras by no means excessive for Scholarshi 
and Exhibitions Some Exhibitions should be Separa hiir 
competed for by the unattached students who were now 
pursuing their studies at the Universities with so much 
success and at so little in many cases under 
507. a year. To carry out needed reforms some central 
guidance would be necessary, either from a body ap- 
inted by the Universities themselves or, more probably, 
a Parliamentary Executive Commission. But if such 
a Commission shoald be appointed, it was desirable the 
public should understand that it had not to deal with a 
retrograde, obstinate, or lethargic ration, but to co- 
o e with the Universities and Colleges. Oxford and 
bridge, in ect of learning, had not held their own 
agninst the great an Universities, but a change had 
begun, and in Mr, Parker's opinion they were yearly com- 
manding more respect ni pa Euro 

In the discussion which followed, the Hon. G. Brodrick 
deprecated an attempt to subsidise, at the expen te of 
Oxford and Cambridge, wealthy towns which, th 
existed in America, would long ago have provided Uni- 
versities of their own, On no account should resources 
which ought to be concentrated upon Oxford be frittered 
away upon the great cities of England and Scotland. 

Sir G. Campbell said that in his belief it was 
these endowments which seemed to render reform 
impossible. They acted as an immense bribe toa con- 
tinuance of the old monkish form of education, which 
he believed to be a mere su ition. He believed that 
the devotion of the time and talent of our youth to the 
ede ius the regular verbs of Greek and Latin, and even 
the higher mathematics, was a ic, and not a 
practical education. .If endowments were to be aa 
they must be taken in hand and, apart from the wills o 
founders, devoted to those branches of education which 
experience showed to be really useful and practical. 

An important paper On the place of technical education: 
was presented to the Section y Mr. B. Samuelson, M.P. 
This we shall give on a future occasion. 





PITCHER-PLANT INSECTS * 


THE insect-catching powers of these Fans pleats, the Fly- 
(Dionzea), the Sundews (Drosera), the Trumpet- 
leaves (Sarracenia) have always attracted the attention of the 
curious, but renewed interest has been awakened in them by 
virtue of the i ing experiments end observations on their 
structure, habit, and function, that have lately been recorded, 
and y by the summing up of these observations in some 
papas by Prof. Asa Gray, which recently a in 
the Nahon and the Mew York Tribune under the title of '*In- 
zectivorous Plants.” 
Throngh the courtesy of Dr. J. H. Mellichamp, of Bluffton, 
and of H. W. Ravenel, of en, S.C., who have sent me 
abundant material, I am able to submit the following notes of 


+ A paper read by Prof. C V. Riley, of St. Louis, Mo., before the Ameri- 
Can Association for the Advancement of Sclence, August 1874. 


an entomological besiing on the Spotted Trumpet-leaf (Sarza- 
cenia varilaris), which must rank with the plants of 
the other genera mentioned as a consummate insect catcher and 
devourer 2 - 


The leaf of Sarracenia is, briefly, a trumpet-shaped tube with 
an arched lid, covering, more or less completely, the mouth, 
The inner surface, from the mouth to about midway down the 
funnel, is covered with a compact decurved pubescence which us 
perfectly smooth and velvety to the touch, y as the fmger 
pes downward. From midway it is with retrorze 

es, which gradually increase in sire till within a short dis- 
tance of the bottom, where suddenly cease, and tbe surface 
is smooth. There are also bristles under fhe hd, Run- 
ning up the front of the trumpet is a broa# wing with a hardened 

i border, parting at the gad ae 
rim of the pitcher. Along this , as Dr. M. p dis- 
covered, but especially for a short distance inside the mouth, and 
lem pulis the tid. thara exude drove df a mret: 


and of all orders. Ants ere the principal victims, and the 
acidulous es which ther bodies give to the 
liquid doubtless render it all the more potent as & solvent. 
Scarcely any other H 

and it is an interesting fact 


and M 
nisable condition, frequently 

But while these ines anat ws 
as wo may naturally infer, to to support destroyer, there 
are, nevertheless, two i which are proof against nom 
influences, and which, in turn, oblige it either directly or in- 
directly to sup them. 

The first is semticrocea Guen, o. little glossy moth, 
which may properly be called the Sarracenia Moth. It 1s stri 
marked with grey-black and straw-yellow, the colours being 
sharply across the shoulders and the middle of the front 
wings. This little moth walks with perfect impunity over the 
inner surface of the pitcher, which proves so treacherous to so 
many other insects, It is frequently found in pairs within the 


pitchera soon. alter thena open in the early part of the season or 
about the end of A e female lays her eggs mngly, near 
the mouth of the p , and the young larva, from the moment 


of hatching, spins for itself a carpet of silk and very soon closes 
up the mouth by drawing the rims and covering them 
with a delicate, gossamer-like web, which effectually debers all 
small eutside intruders. It then frets the leaf within, commencing 
under the hood and feeding downward on the cellular tissue, 


leaving only the As it the lower part of 
the pitcher above the putrescent insect collection becomes packed 
with ochreous excrementitious pings, and by the time the 


worm has attained its full size the pitcher above these drop 
collapses. This worm when full grown 1s beautifi 
ded transversely with white and purple or lake red, whi 
Dr. Mellichamp poetically likens in tness to the Tynan 


dye. Tt is furthermore acerca asc Yy rom ol ada m 
y prominent on the four legless joints, It is 


are 
a half looper, having but six prolegs, k up, in travelling, 
a constant restless, waving motion of the and thorgcic 


joints, recalling paralysis agitans. The chrysalis is formed in a 
very slight cocoon, just above or within the packed ex- 
crement. The species, y determined by Mr. A. R. Grote, 
was many years ago figured by -Abbol who fomd it feeding on 
Sarractnua 7 i, In- Georgia. Guende’s descriptions were 

for which reason I ap [the more 
technical matter to the species is bere omitted] a few 
descriptive notes from the materia. It feeds e on 
S. vartoleris and S. fava, and there are two broods ench year, 
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‘ound during the early part of May, the Both these characteristics are strongly illustrated in Serredhaga 
the end of June, and disappearing with the dying sarracenia, Several larvæ, and often 


ls 
| 
i 


of the leaves, the latter of July: y dropped by the parent fly within the pitcher; yet a 

The sesa] a eE TE EENE N Se seein easel plc tat on even 
ment of both of Sarracenia By the time the | where there appears macerated food for several. d if 
whitish efflorescence shows wound tho month. of the , tho | the X larva closes up the of the pitcher ere a 
moist and macerated insect-remains at the bottom be found | suffictent supply of insects have been captured to properly 
to almost invariably contain a single whitish, legless, grub or nourish it, this Sarcophaga larva will nevertheless undergo it 





if by vio. from without. You see occasionall 
shreds of the lexves Surely the legless arva of Sar- 
cannot do this ! then—toads, or frogs, or craw- 
in these moist, lands? or rather is not the 
f the occasion of the visits of the quail &hich lately I 
have o here?” - D d - ` 
were olom some technical facts and descriptions of interest 
poses] - os s E 
tio c are thie anly species: of aize that can in- 
vade the death-dealing trap with mpuxity while tho leaf is fn 
vigour, and the only other species which seem at home in 
; p" =- = i leaf are a minute mite ing ap y to Hao- 
i - - M T thyrus, in the and which ma commonly be 

E E ie M . - found cra within the pitcher; and a small 
agieren db, aes iive: rem Mp tho batma] sias adt irs ia whee T Mbe pi succeeded in rearing must, 
Cam tt alse: Io Merv crpanded , 7 vale verioty with wings dosed” | however, be a fifth species, which effectually braves the dangers 
y A : š ge tia bottorn of fhe pit, for fhe pa of E iibri 
petiole and-burrows into the ground. Here it contracts to the | times crowded 2 e chalcid e, the parent of which 
pupe state, and in a fow days issues as a largo two-winged fly, | must have sought her victim while it was there, as larva. 
which I have described in the Transactions of the St. Louis | - But all other so far as wo know, tumble into the tubn 
. Academy of Scienco as Sarcophaga sarracenia—the Sarracenia | and there meet their death. The moth {s doubtless assisted in 
the fn E the Fle Som wilh mont other mot, pomemes; wi ha Flesh 8e 
The immense prolificacy of the Flesh-flies, and the fact that the | Common ; - 
young axe hatched ta tha vraries af. the parent before they are manages to hold fs own by it dely extended legs and stout 





while also su 

Two questions themselves here :—(1) 

What va the Pledh-llp more secure foothold on the 

pubescence the common house-fly exhibits? (2) 

enables the larva of the Flesh-fly to withstand the solvent 
of the fluid which so many other insects? I 

E Cub oder in anser, dis sugg stlons: the last 


by 
of minute insects having no tarsal apparatus, which are 
ler dues ae calor rg far as walking on 
upright surfaces, or on the ceiling, is concerned, In 
reality, these pads are thickly beset on the lower surface with 
short hairs, of which terminate in a minute expansion kept 


Now, compared with Musca demestica, the claws of Sarrephaga 


sarracenia aro much the longest and the pads 

much the g oes or Dar Umes tha ee 
that These differences are, I think, sufficient to explain the fact that 
and must be with insects whose larva are or sarcophe- | while the common fly walks with shppery end unsteady gait on 
gous, süch larvee have a far greater power of themselves | the smooth pubescence (the retrorse nature of this 


to the conditions in which they find themselves p , than have | sufficiently explaining the downward tendency of the movements), 
herbrvorous species under like circumstances, ` its sarcophagus 


` 
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fo nof only does We ale pees adhesive surface, but 
the longer claws are more y to reach beyond the pubescence 
kod the bristles, and: fasten: to tie- cellula tissue of tho leaf 
MN be question, I can only say thet there is 
nothing exceptional in the power of the larva to withstand the 
solvent quality of the fluid ; it is, onthe , in accordance 
with the facts known of many species of M cw and Estride, 
some of which, like the well-known horse-bot, revel in a bath of 
chyme, while others are at ense in the intestinal heat of other 
warm-blooded animals, It is also well known that they will 
cee are for haus in strong liquids, such as alcohol and turpen- 


Concinsion.— To one accustomed to seek the why and where- 
fore of things, the inquiry very naturally arises as to whether 
Xsnthoptera and play any necessary or important 
rôle in the economy of Sarracenia. “Speaking of the Sarco- 
P larve, Mr. Ravenel asks, “May he not do some service 
to as Pronuba does to Yucca?” And if so, may not 
all this structure for the destruction of insects be primarily for his 
benefit? Cæ he be merely an intruder, sharing the store of 
provision which the plant, by ingenious contrivance, has secured 
or itself, or is he @ welcome inmate and profitable tenant? Self- 
fertilisation does not take place in Sarracenia, and the possi- 
bility that the bristly Flesh-fly alds in the important] act of 
pollination lends interest to the facts. No one has witnessed 
with greater pleasure than myself the im which Darwin has 
of late years given to such inquiries ; but we should be cautious 

peculatiyo irit impair our judgments or our ability to 
fad dus ample lemon di the. fac 
summed up are :— 

I. There is no reason to doubt, but every reason to believe, 
since the observations of Dr. Melllchamp, that Sarracenia isa 
roe A a nS Dy TUAE RIORE ML NOUIS 
it is eminently fi to capture its prey. 

2. That those insects most easily digested (if I may use the 
term) and most useful to the plant are principally ants and small 
flies, which are lured to their graves by the honeyed path, and 
that most of the larger insects, which are not attracted by sweets, 
get in by accident and fall victims to the peculiar mechanical 
structure of the pitcher. 

That the only benefit to the plant is from the liquid manure 
resulting from the putrescent captured insects. 
. Ravenel, in a transverse section near the base of 


My own con 


Qi 


plant 
that of & destroyer, though its greatest injury is done after 
leaf has performed its most important fonctions, Almost 
plant has its pecullar insect enemy, and Sarracenia, with 
all its dangers to insect-life generally, is no exception to the rule. 

6. That neither the moth nor the fiy have any structure pecu- 
Har to them, that enables them to brave the dangers of the plant, 
beyond what many other alhed species possess, 





ON EVOLUTION AND ZOOLOGICAL FORMU- 
LATION * 


I the means which he has at his disposal for expressing 

the relative values of the facts of his scienoe the 
chemist has an advantage over the zoologist which cannot 
be over-estimated. By a chemical rational formula it is 
possible to express, in a very small compass, facts of 
composition and decomposition, as well as many of the 
other relations borne by the constituents of à compound 
body one to the other. 


7 The es of KC loctūro; introductory to tho ing class of Zoology, 
at King's College, Strand y Prof. A. H. Garrod, Fi of St John's 
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In zoology formulation has received but little applica- 
tion ; it has been employed to represent dental series and 
one or two other numerical points only ; the cumbrous 
method of detailed verbal description being still resorted 
to in all cases, even when continuous observation has so 
accumulated facts, that it is almost impossible to retain 
the grasp of them without some auxiliary appliances. A 
method of zoological formulation, which, whilst expressing 
the facts of anatomical structure, attracts the attention to 
the relative importance of the observed differences, rather 
than to the details of the differences themselyes, is a great 
desideratum ; and it will be my endeavour on the present 
occasion to show how such a method can be made to 
assist in solving a problem so involved as the true 
affinities of a group of animals whose variable characters 
are fairly understood. 

But the chemist has the atomic theory as a basis 
whereon to build ; is there anf principle in biology so 
inclusive as to yield a foundation on which to constiuct 
the desired system? Until the introduction of the theory 
of evolution and the doctrine of natural selection there 
was not. As long as the negative hypothesis of “ special 
creation ? held sway, the interest attached to the study of 
the mutual relations of organised beings was sil. No 
such relation could, in fact, have existed. But now, 
through the insight into natyre arrived at by the all- 
embracing theories of Latnarck and Darwin—the Daltons 
of biology—the pedigree of the animal and vegetable 
langdoms will form a problem which at will require many 
generations of the ablest zoologists to solve, even approxi- 
mately, by the careful correlation of the undigested, 
unrecorded, and unobserved facts at their disposal. 

Let us stop for a moment to glance at this doctrine of 
descent, in which, through the struggle for existence, by 
a process of natural selection, the fittest (for want of a 
better term) are said to survive. We may compare the 
living body of one of the higher animals to a cannon 
counterpoised on a Palliser gun-carri so fixed that it 
will hit & et situated at 1,000 istance. Before 

ing let be so made that e different parts of the 
whole engine can be afterwards adjusted to their former 
position. The is fired ; the target is struck; a 
well-defined oration or indentation is the result A 
second similar shot is arranged for, by re-adjusting the 
engine with the assistance of the marks previously made ; 
but on this occasion no direct aim is taken. The gun is 
again fired ; but this time the target is missed, or it is hit 
in a different part. Why is this? It is because, in the 
former of the two firings, by the strain it caused to the 
whole machine, by the wear it produced in the rifling of 
the gun, and by the slight differences in the quality and 

uantity of the powder, the shot left the muzzle under 
erent circumstances on the two oocasions. The 
amount of this difference was sufficient, at the long range 
selected for illustration, to make the alteration in the 
course taken by the projectile perceptible. An external 
influence, the wind, is almost certain to have affected the 
result. This example shows how that minute differences, 
firstly in internal, and secondly in external circum- 
stances, are sure to prevent the exact accordance of con- 
secutive phenomena which might reasonably have been 
expected to be fac-similes one of the other. 

Asa eral inference from every-day observation we 
are air led to expect that the offs of livin 
organisms will resemble their parent forms. But, as wit 
the cannon, there are minor forces which in living beings 
come into play to produce slight changes in the progeny 
on all occasions. These changes are likewise of two 
lands, depending on the circumstances connected with 
the parents themselves, and on those acting directly on 
the offspring from the time of its conception onwards, 
Amongst the former of these may be included differences 
in the actual and relative ages of the parents, both of 
which factors vary with each one of their progeny ; their 
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- states of health, and their occupations. Amon 
latter are the habits and climate to which the 

is subject. Causes of this nature, many of which are 
incompletely understood, produce variations in the indi. 
viduals of a species ; and as the o resembles its 
parents, unless extra forces come into play to produce 
differences, the peculiarities of each variety are capable of 
transmission to the progeny. Thus, in course of time, 
strongly marked varieties of a species are likely to 
be developed; these give rise to others, until the de- 
erent from their ancestral forma. 
Time, however, besiges contin on the primitive stock 
‘and developing new id peg sass eum other effects with 
equal certainty. Animals are dependent ior their exist- 


the 


`- -ence on a certain supply of organised food. Those 


foris Which farsi dr have also been affected in a 
manner similar to their destroyers ; like them, they have 
varied, and they have tended to become more numerous 
(the progen oe ib iro esse E 


parents). The area of occupation | neces 
and, as we are justified in assuming elu 


mence with, the multiplication of t of th Geveloge k a 
universal for existen ein which each indi- 
“vidual, for -preservation = participates: and in 
which the weakest goes to the As in other contests, 


however, so in this, the race is not‘ahyays to the swift, nor ` 


the'battle to the stfpng, for manfór the destroying causes 
are not those which are overt in their attacks, The sickly 
Blade 01 erase endesti thelr of an overshadowing stone, 
protected from the browsing herd, fructifies and repro- 
“duces itself, whilst its free- neighbours form a 
f ead f a fock 
of strength or courage can protect the er of a 
from the ra of an intestinal parasite ? or prevent the 
largest individual of & flight of binds fr from being the most 
likely, on account of its superficial area, to be killed 
by arandom gun-shot? Specialisation of function to resist 

attack or to acquire special advantage, is, therefore, 
on account of the struggle for existence in conjunction 
with the tendency to vary, a factor of vitality. Specialisa- 
tion in many directions is elaboration and progress so 
called ; and as man possesses this in the most marked 

he is considered to be the furthest removed from 
the living monad which gave him m á 

T. of vitality is evidently, therefore, the 

pum ee of bi ; for a full comprehension of 
t includes all the minor details of the sclence, How is 
From any collection of people 
which DM E all the living representatives of a 
- family, it is not difficult to obtain a amount of infor- 
mation with, regard to the an of that y ca e 
eher in pro 'This will be "clinted by 

er in those of equal Eb d Pacing inthe 

ons brothers and sisters, in larger 
V HOS who ate Gat CO ind son. It will’ tot: be 
^ hard to find who were the grandparents of some 
> probably being present; the great-grandparen most 
will have only been Rigen (o tic older; and 
shore distant relations of the same line, by hearsay alone. 
the investigation, the linking of each 

step be found more difficult, and the difficulty of iden- 
. tifying the ancestor common to them all will be almost 


fe 
.insurpassable. When-an old, aie enis do ade 


. Fefiresentatives or nofe at all, the f 
it will be proportionately diminished. 
In zoology the method of investigation for the purpose 
of classification is very -Instead of direct inter- 
rogation, answers are arrived at by an ap to 
structure.” ae ete 
characters 
their more distant cs. To solve the more dificult 
E 
to internal characters in addition ; to points of differ. 
ence in osteological and soft-part anatomy, many of which: 


x 
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can only be arrived at nged dissection. and the 
employment of le opportuni ce 

Seine appreciating the value of 


of my dissections to ad a method of feiss my 
results in a manner which at once places them in a form 
available for ready comparison, and in an order of relative 
significance ; in fact as rational formulze, which differ in 
arrangement acco to the phases of my general ideas, 
An example of Pues] ion and the applicability of this 
method may not be without interest, and this I will draw 
from the subrorder ent the Parrots. 

The parrots form a well-marked, easily distinguishable 
group, with no ou doubtful genera ; and as with 
many other well-marked groupe, such as the Rodents 
amongst mammals, and the Umbelliferre phane- 
rogamic plants, the minor divisions are: tot so easily 


determinable. In fact, there is a very great uniformity 
in all the external and internal characters throughout the 
sub-order. There however, a few points in- which 
they present variations, those best known (1) in 
the vessel of tie deoe, dapi ue pe em (3) in 


the furcula, and (4) in the ol-gland. I will notice each 


of these points shortly. 


Firstly, with regard d to ipi vessels of the néck, In ae 
the carotid, runs’: +, 


ee ee tee a an aten 
up each side ot the neck to supply blood from the hèart-_„ 


to the head. In birds these generally run in the 
middle line of the front of the ne Side side and in 
contact In some parrots, and in ui y, whilst the 
right carotid pursues its usual e left, lea 


its fellows, runs separately at the side Sa with the 
aeRO nerve. In several groups of birds the 
Tight carotid is absent, the left alone remaining in its _ 
normal position. This is the case with one genus of * 
parrots. _ Secondly, the little long and slender 
the whose tendon in its unique course obliquely 
traverses the front of the knee capsule, is absent in some 
parrots, being present in others. Thirdly, the furcula or 
merrythought, which unites the two shoulders by an. 
osseous bow, may be present or absent. Fourthly, the 
oil-gland, situated just over the tail, is wanting in some 
genera. 

Omitting for the time being the case, which amongst 
the parrots is found only in the genus Cacatua proper, in 
which the left carotid alone is present, there are sixteen 
possible combinations of the four characters under con- 
sideration, of which six are found to exist. They are the 
following :— 

I. The carotids aye normal; the ambiens is absent ; 
the furcula i present, as is also the oil-giand.— 
(PALZORNITHIN&) 

2. The carotids are normal; the ambiens is absent, 
as is the furcula, and the oil-gland is present.— ° 
STRINGOPIN Æ.) 

3. carotids run abnormally ; the ambiens is p 
as is the furcula and the oil-gland.—(ARINA.) 

4. The carotids run abnormally; the ambiens is ab- 
sent ; the furcula and the ail-gland are present.— 
(PYHRRURINE ) 

5. The carotids ron abnormally; the ambiens is ab- 
sent, as is the furcula ; the oil-gland is present.— 

! (PLATYCERCUNJE.) 

6. The carotids run abnormally; the ambiens is ab- 
sent; the furcula is present; the oilgland is 
absent. —(CHRYSOTINA.) . 

The facility for comparison afforded by a formulatior 
of these results will be evident from an inspection of the 
following Table, in which the presence or abeence of 
structures is represented by the + or — ; in which: 
the normal condition of the d arteries is indicated. 
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by a Roman 2, whilst its abnormal state is indicated by 
the same figure in italics. The relative positions of the 
four different anatomical facts is retained throughout :— 








TABLE I. 
Carotid | Amiens. | Furtula. |Oil-giand 
Ly 
D) PALEORNITHINE | 2 — + + 
2) STRINGOPINÆ 2 — — + 
3) ARINA aaa a + + + 
4) PYRRHURINE . | # — + + 
5 PLATYCERINA | 2 — - + 
CHRYSOTINE 2 - + ES 





On this arrangement, the Lories, belonging to the Pale- 
ornithing, their zoological form is 2— ++; whilst 
that of Cyanorhamphus, which is one of the Platycervine, 
is 2 — — +. By this means the relations of the dif 
ferent groups to one another are readily recognisable. 

Next, in the attempt to arrive at a correct detailed 
classification the question as to the zoological formula of 
the ancestral Psittacine form must be one of primary 
importance. This can only be arrived at by a POSTEUR 
of the other bird-types with that of the ts, aking 
the characters employed in Table I., and similarly formu- 
lating such birds as the fowl, duck, rail, stork, and 
cuckoo, they all it being represent OTE T T 1); 
others, like the kingfishers and hornbills, have the for- 
mula 2 — + + (2); whilst a third with only a left 
carotid, are included in the L — t meer No others 
of importance exist. From which of them did that of the 
Psittaci spring? It must have been from one; and, 
peculiarly enough, there are era to be found among 
them which closely approach all three, for— 


The formula of Prttacus is 2 -- + + 
» » Paleornis , 2 — ++ 
» » Cacatua » L- ++ 


However, this only shows that the sub-order is a very 
ancient one, and has undergone changes analogous to the 
whole class Aves, and it does not complicate the problem 
in the least. 

There are parrots with two normal carotids, z.g. the 
Paleornithinz ; there are others in which the ambiens is 
present, sg. the Aring; most have a furcula and also an 
oil-gland. 

ow sup that when steam-engines were first intro- 
duced they had all been constru with steam-whistles 
attached. Suppose that shortly aíterwards several had 
been exported to different colonies, aud that ever after- 
wards each colony had, with the originals as patterns, 
gone on constructing them for their own use, improving 
upon the original Teign as they thought best. Suppose 
that by certain individual siantiacicrers a gong was sub- 
stituted for the whistle; in others a bell, and in a third 
no sounding apparatus at all A traveller goin Hough 
the different countries at the present time would probably 
find whistle-engines wherever he went, though in different 
para gongs or bells wil have repla the whistle. 

owing nothing about the history of the steam-engine, 
is he not justified in inferring that it was originally con- 
structed with a whistle ; for otherwise would it be likely 
that each colony should have independently employed the 
sume method of signalling, when there were several to be 
chosen from ? 

The naturalist, similarly, as an uninitiated looker-on at 
the contrivances of nature, finds the same type of struc- 
ture running through forms not very intimately allied ; 
as, for example, two symmetrical carotids, in reptiles, 

and some birds; or an ambiens muscle in the 
fowl, the eagle, theecuckoo, and the plantain-cutter. 
When, thereiore, these fundamental ts are 
found to exist (though perhaps not combined in any one 
individual) in any well-defined group like the may 
it not be legitimately inferred that the ancestor of that 


p possessed them in their full and unmodified form ? 
Gndoubtedly it may ; and on this principle we can almost 
certainly assume that the ancestral parrot possessed two 
normal carotids, an ambiens muscle, a complete furcula, 
and an oil-gland; in fact, that its formula was 2 + + +; 
and that all those species in which one or other of the 
included characters differ from this type formula, they do 
so on account of forces having modified the ancestral 
form. This line of argument therefore leads us to infer 
the extinction of the earliest form of t, unless some 
yet undissected genus is subsequently found to correspond 
with it ; and all the mating psa must ba referred to 
collateral branches, in which at legst one operation of 
modification has been accomplished. Those which have 
undergone no further change from the 2 + + + type are 
the Palaornithina (a — + +), and the Arina (2+ + +). 
Now the question presents itself, are all those with the 
modified carotid (2), members o a gingle stem, and those 
with the unmodified carotid (2) members of another, 
similar losses having occurred in both to develop the 
subjoined series ? 


* TABLE II. 
1- ++ at++ 
tas 2- 4+4 
L- +- 2— -+ 
£—-]- 


Or must those types be blended in which the formule 
correspond, irrespective of the carotids? My placing the 
carotid index first expresses my belief as to its primary 
importance; and this is because the conformation 1t re- 
presents is extremely jar and unique among birds, 
and is therefore less likely to have appeared except as the 
operation of a specially applied force on a single collec- 
tion of individuals, the power of transmission being in- 
herited. From this it may be inferred that the ancestral 
unmodified stem shortly sent off a branch represented bv 
2+-+ +, which persists as such in the Aring. The main 
stem and its branch must each have, before long, had a 
branch of its own, represented by2 — + -F and 2 — + +, 
which ist as the Palæornithingæ and the Pyrrhurin. 
From the2 ~ + + division sp the 2 — — + (Seringo- 
ping), and the genus Cacatua (L - + —), as did the 
> L + (Platycercing) and the 2 — + — (CArysotine) 
from the 2 — -F + division. The genus Cacatua is - 
liar in having only the left carotid running aA EN 
must therefore be connected with the normal 2 carotid 
stem, and many Cacatinne, like the Cockateel and the 
Banksian Cockatoo, are represented by the formula 
2- -+ 4. Some of the true Cockatoos, and some only, 
have no oil-gland. 

My object in giving this somewhat lengthy illustration 
on the present occasion is to show how much facility a 
method of formulation affords in the working out of a 
minor problem of the great doctrine of heredity, such as 
the clagsification of the parrots. It makes comparison 
easy, it facilitates the performance of operations of addi- 
tion and subtraction, bringing all the stages of the process 
before the mind’s eye without any mental effort. Is it 
not one to be further developed ? 





THE OPTICS OF THE SPECTROSCOPE 


N OW that theS oscope is becoming anenstrument 

of world-wide üse, we think it will be not unin- 
teresting to call attention to some few points that appear 
to be often overlooked in designing the instrument for 
various purposes; and in order to ascertain the best 
arrangement, we cannot do better than analyse the effects 
produced in any spectroscope by varying the proportion 
of its parts. e must, however, premise by saying that 
eid of an instrument is not altogether dependent 
on the dispersive power of the prisms, but also on the 
width of the image of the slit in the eyepicce of the tele- 
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scope of the spectroscope. To make our meaning clear 
it us suppose that the ait is iemaated wit «Soda 
ne har Be. 


fldme, th dispetsive power of the prisms will pro- 
idee n front of the eyepiece two es, or “lines,” and 
with the same lenses the distance their centres will 


upon the tic ; but it is clear that if 
the slit be widened, the two will eventually widen 
until they touch each other br overlap. There is, then, 


the same dispersion, but less ion, than when we use 
the narrow slit ; and it would fo from this that with an 
almost indefinitely small slit a prism of very small dis- 

on wotid give two a sodium- 


uminated slit, whith could be ed so as to have 
sie eee oe ee the same as would ial Me 
using a wider slit and greater prismatic di ; 
with an eyepiece of the power required, the lines 
would be so diminished in brightness as to preclude this 
arrangement ; and in order to see a spectrum as brilliant 
as possible, the eyepiece Ought to De MS low I pone a 
consistent with reducing the cylinder of rays 
that they all enter the lens.of the eye. 
-Let us now consider.a Spe of any number of 
prisms having the focal length of the collimator the same 
as that of the gh ate abe eai a iie 
focys of the telescope will e same sire of the 
same brightness ; for we must, for this consideration, omit 
the loss of light by reflection agd tion for the pre- 
sent, as the slit itself, which we will suppose illu- 
-minated by sodium light, so that two yellow images of it 
will be visible in the eyepiece. Afterwards we will con- 
sider the case in which sun-light is used. First let us 
consider the effect of opening slit wider, say double 
the width. By this means the will be doubled in 
width and the ion diminished; the amount of 
light’ will be dou but will*be spread over double 
the area, so the intensity of illumination wil remain 


the same; te ee ee 
possible consistent wi e image being wide eno 
to be visible. ;let us double the length of the 


collimator. By this we halve the width of the image of 
the slit, so that the separation is increased, but the dis- 
tance the centres of the lines remains the same ; 
the angle su ded by the collimating lens will in this 
se be halved, so that the amount of light passing will 
only’ Best of the original amount, but as the image 
of the slit is reduced in like popom IS IBERIA of 
illumination remains the same; the effect in this case is 
therefore the same as narrowing the slit, with the excep- 
tion of the lines being shorter, thereby reducin the width 
of the spectrum—a matter generally of little moment, 
which can „be altered at ease by lengthening the slit. 
Thirdly, we will double the diameter of the collimati 
lens, and with it that of the telescope and the ptism. 
By these alterations the amount of light passing becomes 
quadrupled, therefore the images of the slit will be four 
times brighter ; but the angle subtended by the t&lésco 
lens at the e is doubled, so that in order to get the 
whole of the light into the the eyepiece must be 
placed at half its distance from the image, and be conse- 
quently doubled in power; the images will this be 


reduced to their original brightness, but th be mag- 
nified at the same rah use distance Iron centre to 
centre doubled, the seperation d and the width of 


doubled, so that the slit may be reduced in 
wwidehisy sud yet leave cach bnageua wid Anat Goat This 
will increase the on between the interlor sides of 
the image still more, so thet by doubling the size of our 
lenses and pri we have obtained double separation of 
centres of images, and more than double ion 
- between i , which is just what would be produced 
by doubli e number or di ive power of tho prisms, 
It is therefore obvious that in dealing with a bright-line 
Spe coe Du Domes OF Ins istrument depends an the 
of the prisms as much as on their number, and an 


increase in number means an increase in the number of 
reflecting surfaces and loss of light, so that within - 
tical limits an increase of sire is the more le. -, 
tically, on increasing the size of the collimating lens,as 
in thie case the focal length ahouk ‘be pedes 
wise the lens is injured in defining power; the effect of 
this increase is, ag shown in the second case, only equiva- 
lent to closing the slit, so it is better to en the 
collimator instead of r hiny He slit; it is better 
to increase the focal length the telescope glass, thereby 
straining it less, and so increasing the size of the image 
of the slit without altering the power of the eyepiece. 

Now let us consider the effect of these alterations on 


sun-light or other light giving a dark-line spectrum; and - 
there 1s this difference between the consideration of this 


spectrum and the brigbt-line spectrum, for in this case the 
que Hei Meum mages onthe slit, but intervals between 
them, and therefore their width and ap ce depend 


ot so much on the separation between the cehtres of the 
bright lines as on the ion of their adjacent sides, 
with the same width of any two bright lines this 


ee or ae of dark line does not vary in the 
Wi lee ec ae Viet called the ee oe 
Or as w. e dispersiye power, 
cd but in a higher um For example : suppose there 
in a spectroscope the two sodium-dines of 
le width with the finest ledarklinabemwees then; 
then, if the distance of their centres is doubled without 
increasing their width, the black line becomes increased 
by the increment of the distance of their centres,. and 
with this increment the original dark line becomes much 
more than doubled ; this will be seen better by drawing 
two bright lines of le width on paper, and going 
through the process Just mentioned. It is 
ration, according to our definition of the word, that is 
required for dark-line s 
We will now consider the effect when using pee ie 
instead of sodium light in a similar manner to our 


Mh nzmely, in our normal pe, and let" 
us wi the slit as we did before. Every image of the 
slit will then widen, and the ion between the sides 
ofany two images will diminish, and therefore the dark 
lines will diminish in width as they are encroached on by 
the light on either side; the eral spectrum will, how- 
ever, increase in brilliancy, for although each i is 
only increased in size, as was the case with sodium 

still the images of each colour overlap, and so produce 
greater intensity. From this we that to obtain 
the est number and width of dark lin 
should be as narrow as is compatible with 
mination of the , to show up the dark lines; and 
so with a dark-line spectrum as with a bright-line one, 
the slit should be as narrow as possible. à 


cient illu- 


Secondly, as with the sodium light, let us lengthen the - 


collimator, say double it: then, as with the sodium light, 
the images will be halved and the separation increased, 


but only of the light passes, and'thes -is reduced 
in width by 4, i e Its aer ia 1 what it was origi- 
nally ; or we may account for the ecrease in brilliancy by 
idering that although, as we showed in the case of the 
sodium light, the images of the alit are not reduced in 
xilliancy. there is less overlapping and so less: bril- 
liancy. So we see that in prder to keep a sufficient bright- 
to show the dark lines, we must open 

our slit if we lengthen our collimator, an vice usrsd, so 
that no power is gained by either of these methods, as 
was the case with the sodium light, , we will double 
the diameter of the collimating lens, and with it that of 
the pri and telescope object-glass, By this means the, 
ohly of the spectrum is changed, and this is 


quadru in the focus of the iece, but the focal 
length must be halved in order to 


uce the cylinder of 
rays small enough to totally enter the eye : this willimagnify > 


the spectrum to double its original size in every direc- 
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ion, and so double the width of the dark lines, but will 
ce no new ones ; it will also reduce the brightness of 
the spectrum to its original state. Now, when we were deal- 
i with sodium light, eal this atage. of. proceda 
ved the width of the slit, for the images of the slit had 
been doubled without their brightness being reduced, so 
we could halve them and bring them to their original size, 
and so increase the distance of separation still more; but 
with a continuous spectrum, if we close the slit we shall, 
it is true, only decrease the width of each image of the 
elit and not their brightness, but we decrease their over- 
lapping and so decrease the brilliancy of the whole spec- 
trum, and this we cannot afford to do, as we have started 
with as narrow a slit as possible, an ently with 
as small a brilliancy as possible consistent with showi 
the dark lines, We have therefore by this alteration o 
size of glasses doubled the width of dark lines originally 
visible, but we are not able to more than double the sepa- 
ration of ‘any two images of the slit, as we did with the 
sodium lights by narrowing the slit in addition to 
increasing the distance of the centres, and therefore no 
new lines are produced ; in fact, the result of our change 
of arrangement has been the same as a simple ifica- 
tion of the spectrum without a decrease in brilliancy ; 
and an increase of prismatic power is exactly similar in 
effect, as we shall presently show, though it seems at first 
untrue that increase of prismatic power will not increase 
the number of dark lines visible. Let us now double the 
number of prisms ; then the length of the will be 
doubled, and the distance of the centre of the images of 
the slit doubled, and therefore more dark lines ma 
appear in addition to the original ones being widen 
oe the ber a the m wares regen 
order to brighten the spectrum to the original state the 
width of the slit must be doubled, which exactly undoes all 
that the extra prisms have done in producing more lines ; 
for the images will d and obliterate the newly- 
formed lines ; the original dark lines will, however, after 
the widening of the slit, be double their original width ; so 
that, as we have just stated, the increase of prismatic 
power will not make a greater number of dark lines 
visible. If we illuminate the slit more intensely, we may 
decrease the width of the slit and still retain our ori 
brightness, and so obtain a reduction in the width of the 
im and consequently a greater separation between 
their edges, and therefore an increase in the number of 
dark lines in addition to increase of width of those origi- 
nally visible; so that for the same kind of light "e 
number of dark bnes depends on the intensity of the 
illumination of the slit. 

In dealing with the spectrum of an intense light lke 
that of the sun, where there are ros number of lines, it 
1s necessary to use an instrument of high , whether 
in number or size of prisms, in order that the exceedingly 
fine dark lines produced by a low power may be, as it 
were, magnified without loss of light, which is, as we have 
shown, the effect of an increase of prismatic power; and 
in order that these fine lines may become visible and 
sufficiently separated to render their identity for measure- 
rent or otherwise complete, so there may be an apparent 
increase in the number of hnes by the invisible ones 
being iendered visible by magnification without loss of 
brilhancy in the spectrum. 

But in dealing with light like that from a planet or the 
moon, where the slit must be so wide that few lines are 
visible, it can soon be tested in practice that the increase 
of power does not increase the number of lines. In 
examining the lght of the moon or of a nebula, or 
any object having an appreciable diameter, any increase 
of telescopic power for the purpose of forming the 
n OR NOG HE ee ee te 
brightness of the slit; for, supposing a spectroscope be 
working to its advantage on a telesc then, if 
the diameter of the object- of the telescope be 


doubled, the angle it subtends at the slit will be doubled, 
and the cone of rays on the collimator side of the slit 
will have its base doubled, and therefore it cannot all pass 
through the collimating lens ; in fact, all the rays newly 
added by the increase of diameter of object-glass will be 
wasted against the tube of the collimator, and if we tiy 
to utilise these rays by in ing the size of collimating 
lens or decreasing its focal ! , we shall also have to 
increase the power of the eyepiece to get all the rays 
into the eye, and so reduce tebran of the spectrum 
to its ori state. In the case of increasing the focal 
length of a telescope as well as ita aperture, tite brightness 
of the image on the slit is not increased, but only its size ; 
so the scope is unaffected. But in the case of 
viewing the spectrum of a star, matters are altered, for the 
i of the star does not increase in size by increasing the 
foc length of the telescope together with its apertures ; 
but its brilligncy is increased, and therefore greater pris- 
matic power can be used without increase of width of slit, 
and more dark lines seen; so that for stellar spectro- 
scopy an increase of telescopic apertures is a direct 
advantage. From the foregoing remarks we gain that in 
the construction of a spectroscope the eyepiece should be 
of as long a focus as possible, so as just to cause all the 
rays to enter the eye; all ification beyond this 
means loss of brilliancy, and if the spectrum appea,s 
insufficiently large an incrgase in size of the collimatm g 
and telescope lenses, together with the pnsms, or an 
increase in the number of the prisms should be made, 
until the spectrum appears sufficiently large to suit th 
requirements of the observer. G. M.S. 





THE SUB-WEALDEN EXPLORATION 


HE aerer d the Sub-Wealden Exploration has 
just issued his eighth quarterly report, 1n which he 
states that but little progress has been made during the 
last three months in consequence of the inability to pro- 
cure lining tubes of the required size in sufficient quantity. 
The increased favour in which the diamond boring system 
is now held has caused a great demand for these tubes, 
and they are specially manufactured by an eminent Bir- 
mingham firm. The new pipes are required for the diffi- 
cult process of enlarging and linmg the bore-hole to the 
diameter considered de ERE before attempting to with- 
draw the broken rods, &c. Mr. Willett says .— 

“The engineers have no doubt whatever of their ulti- 
mate success, and ag the extraction of the rods is not a 
matter involving the expenditure of our funds, we can 
only regret the loss of the long suimmer days, and take 
comfort from the assurance that, ‘after the enlargement 
and lining is accomplished, there is a much better prospect 
of obtaining the desired depth of 2,000 ft. than there was a 
year ago that we should reach half the distance (1,000 ft ), 
provided always that the reguisite funds be forthcoming!” 

He is anxious to dispel what he terms “the delusion ”- 
that no more money is required from the public in conse- 
quence of a Government t to the work having beer 
obtained. He states that the Chancellor of the Exchequer, 
with laudable foresight and prudence, has promised to 
assist on certain conditions, to do which— 

“I, We must spend 4004 in boring tubes, &c. 

II. We must bore rooft, which will cost goof. ; and 
then, end not till then, 

III. We can draw 1004 from the Exchequer, and so 
on, claiming 109 for every 100 ít actually 
explored." 

The third and last year of the tenancy for carrying out 
the work has been entered on, and therefore the necessity 
of speedily resuming the operations is at once seen. The 
financial position is cheering, the present balance being 


5947. 7s. 92, The honorary pitt says :— 
“We are greatly indebted to the Right Hon, the Chan- 
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cellor of the Sane wet and to the Secretary of the 
Treasury (by whom deputation was introduced), for 
having favoured us with an interview and patiently 
listened to our a for Government aid. 

of our claim were stated in our last 
réport, and were naturally met by the remark that ‘it 
"would be a dangerous precedent to apply national funds 
fór private purposes. If all future applicants be com- 


1,, Raise 3,0007. by subscription ; 
* II.-Bore 1,000 feet ; and 
iI. O a memorial from the Royal Society, the 
- GeologicalSociety, and the Institute of Civil 
ee CE stating that the prosecution -of the 
- work is of national importance ; 
are not likely to be troublesome by their -n 





Commons, few reaso minds will be di 
-dgubt the discretionary wisdom of the 


to 
grant with its 
-S : 


- “Weare much indebted to William Topley, Esq., F.G.S., 
for having consented to visit B there to read our 
report and make personal application for additional aid 


. "from the Committee of Recommendation of the British 


Association for the Advancement of SE and ie are 
greatly encouraged by the nse and the grant of 1007. 
“The kind promise of Sir Charles Blunt to give us 597. 
I,000 ft. has been faithfully ormed ; so 
Warners promise of 300/ we reach 


“In scientific research it has often occurred that the 
benefits accruing have been indirect and unexpected by 
the promoters. Not only have the rich beds of gypsum 
been made known, and, in consequence, are now in actual 

of development, but the new facts ascertained by 
our work have thrown some considerable light (and that 
of an encouraging nature) on the problem of the feasi- 
bility of constructing & sub-marine tunnel between Eng- 
land and France. 

* The motives which actuate our friends to subscribe are 


^ various and sometimes novel, as, for instance, one writes : 


* I enclose my mite—besides the objects stated, 2 shaft is 
^ doubtless a safety valve against uakes.'" 

The report concludes by thanking the directors of the 
London, Brighton, and South Coast, and the South 
Eastern Railways for their assistance in the work, the 
latter company having, in addition to granting other pri- 
vileges, in the use of their line, forwarded a cheque for 
sol. The kindness of the Earl of Ashburnham, the Rev. 
T. Partington, and many others is acknowledged, and the 
honorary secretery concludes his with an earnest 
hope for further encouragement, and that the results will 
prove that their labour has not been expended in vain. 








NOTES 


Tur inhabitants of a vast district of London bave had during 
the past week an opportunity of studying the phenomena of 
explosions on a large scale, 'and of noticing how closely they 
approach those of earthquakes in the sequence of long-rolling 
waves of the solid earth, loud noises, and finally long continued 
tremulous rection and more subdued wounds, If we could have 
anpouncel last week that 100 barrels of gunpowder would 
explode in London, locality not defined, on a given day, the 
inhabitants would probably have been alarmed, many would 
certainly have visited their country fiends ; but our Government 


have for years been warned thet such an occurrence might happen : 


seeing that there Is no legislative enactment to ensure care, and yet 
they haye let such s state of things continuo! We have it on 
the anthority of-the Ziwer that the ZWbwry might hare had 500 
barrels on board instead of roo, and it ts clear that these might 
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have exploded in a locality where the consequent de#fruction of 
life &nd property-would be fearful to contemplata It appears that, 
bed as are the regulations for the transport of guhpowder on 
board ship, there is little or no provision for the-prevention “of 
accidents at places where powder is recelved-and delivered in 
large quantities. In reporting on this branch of the subject in 
1865, Major-Geneshl Boxer instanced the case of Isleworth, He 
says :—“ The powder wharf at Isleworth affords a good ilustra- 
top. This wharf is situated in the town of Isleworth, on the 
banks of the Thames ; on ax average as much as 600 barrels per - 
week is shipped there, the wharf Js surrounded by houses, and the 
sacrifice of lfe would be fearful in the event of an explosion.” Major 
Majendis, in a report to Government two years ago, wrote :—"‘ 
am quite sure that if the public were at all aware of the extent to 
which gunpowder is handled in lerge quantities, without any 
special regulations, in the middle of the metropolis and of large 
cites, they would be seriously alarmed, and would demand the 
adoption of measures for removing so petent a danger." Truly 
wo aro a practical people, and much superior to the Germans, 
who only allow the transit of large -quantities of gunpowder 
through populous districts under militery escort. - 

' THE effect of the exploalon in the Zoological Gardens was not 
zo serious as might have been expected from the proximity of the 
gardens to the scene of the disaster, but several of the animals 
were thrown into a state of great agitation. The elands, antelopes, 
and deer, particularly, were very much startled, and were’ 
found running round their enclosures in a s'ate of greet alarm. 
The elephant, hippopotamus and rhinoceros, and the giraffes ` 
were very much excited, and the birds became much alarmed, 
About a dozen of the smaller birds escaped through a hole in the 
gium roofs of the aviary, caused by the concussion, but two or 
three returned during the day. Tho blankets and coverings were 
shaken off the snakes, but fortunately none of the glass ia their 
cages was fractured. It was fortunate, too, thet none of the 
large carnivora were liberated. * 
We referred some little time ago to the fact that a sum of about 
30,000. had been left to the “ London Academy of Sciences." 
We hear that already several societies and institutions have 
sent in, or are thinking of sending in, claims, It is stated, how- 
ever, that the Royal Society, which certainly is the nearest ap- 
proach to the institutlon in Signor Ponti's mind, has not applied. 
The Royal Society is of course & mere private body, and might 
well be held to be justified in refusing to incur the responsibility 
of distributing a large sum for the furtherance of science; but 
the miserable chaos in our scientific arrangements 1s none the 
lesa strongly brought out by the present juncture, In England, 
truly, Sclence is a body without a head | 

France, Germany, and Austria are vying with cach other in 
astronomical activity. In the grounds of the Paris Observatory. 
a 4-ft, Foucault mirror is being erected, and M. Le Verrier has 
already obtained a grant for a 30-in. refractor, Tho Vienna 
Observatory is also making arrangements for the reception of a 
telescope of similar aperture. Mess. Merz have nearly completed 
a lens of 20 ina aperture, for the Uniremity of Strassburg. In 
France, the newly-created Acols Speciale der Hautes Eindes 
is being taken advantage of to form & school of Astronomy; 
in Germany and America many such schools exit already, 
thanks to the rational administration of their Observatories, the 





‘R assistants in which ars the pupils, friends, and potential successors 


of the director. 

M. DXSJARDINS, mne of the head officials in the Ministry of 
Public Instruchon, has been ordered by the Minister to inspect 
the meteorological service of the b and to report 
upon its present condition. 

. THe Government of Newfoundland has determined to take 
steps for the protection of the seal fisheries, by preventing vessels 
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from leaving port before a certain date, and are anxious to 
induce the Governments of other countries, whose subjects are 
engaged in other fishings, to take similar measures in respect to 
vessels leaving their respechve porta. It is hoped thereby to 
establish an international convention, which will have the effect 
of giving the seals at least another month “after the breeding 
season, in which the young may increase in size ond value, and 
thus the fearful slaughter of immature seals which has threatened 
the total extermination of the animal will be checked. 


Tux ordinary business of the Paris Academy of Science was 
entirely suspended at the meeting on September 28, owing to 
the death of M. Elie de Beaumont. The bunal took place on 
the 25th, the entire Academy attending their ceu/rire to the 
grave. Funeral addresses were delivered by M. Dumas on be- 


half of the Academy, by M. Ch. Sainte-Claire Deville on behalf 


of the Mineralogical Section, by M. Daubrée in the nameof the 
School of MifMs, and by M. Laboulaye in the name of the 
French College. 


THE President and Council of the Royal Society of Edin- 
bargh, '' impressed with the conviction that the progress of the 
sciences demands, and has long demanded, fuller and more exact 
tables of logarithms than any which at present exist,” have 
memoralised Sir Stafford Northcote with the view of inducing 
the Government to print a nine-figure table of logarithms of 
numbers from unity to a million, part of which has been already 
calculated by Mr. Sang, who has carried & fifteen-fignre table 
up to 300,000. The subject of undertaking the publication 
of loganthm tables—so long as the number of figures does not 
exceed ten, the limit of utility—is one well worthy the attention 
of the Government ; but in the present case there are several 
rensons why, if the application is refused,’ the loss to science will 
not be so great as some might think. In the first place, a table 
of 1,800 large pages, whether in one, ‘two, or three volumes, 
will be so unwieldy that, notwithstanding the ease of the inter- 
polahons, it would probably be very seldom used by computers ; 
and secondly, because all who require more then seven figures 
will, no doubt, prefer to use ten, and consult the existing works. 
In fact, nearly all computers would, we believe, employ Vlacq 
or Vega in preference to the proposed table, Mr. Sang, in the 
pamphlet which accompanies the memorial, makes a remarkable 
error when he intimates that the great French tables have not 
been used to verify any seven-figgre table, so that ‘up to the 
present moment we have no verification of Vlacq’s great work.” 
In point of fact, the whole of Vlacq was read with the 
copy of the French tables at the Paris Observatory, by M. 
Lefort, and the results of the comparison are published in vol. iv. 
of the “Annales de l'observatoire de Paris.” Almost all the 
errors found by Mr. Sang by means of this table are among 
those there given by Lefort, and anyone who chooses can, with- 
out much expenditure of trouble, render his copy of Vlacq all 
bat free from error—much’ more accurate than any new table 
could possibly be. 

ATTENTION is being again directed to the cultivation of 
Cinchonas in St. Helena, which at one time promised so well, 
but which has, owing to changes in the Government, been 
allowed to lapse into decay. Some seven or eight years since, 
when the island was under the governorship of Sir Charles 
Elhott, Dr. Hooker strongly advised a trial of the plants to be 
made, and plantations were formed at Diana's Peak. So satis- 
factory was the progress of the plants that the Government con- 
sented to the selection ofa gardener from amongst the best or 
most intelligent of those to be obtained at Kew. One was chosen 
and sent out, and, to quote from a recent number of the S. 
Helena Guardian, '* All went well so long as Sir Charles Elliott 
was at the head of affairs: plantations were formed, and the 
gardener, Mr. Chalmers, was treated ‘as one having the charge 


and responsibility of an important colonial experiment, and the 
plants grew well up to the time when Sir Charles Elliott left and 
Admiral Patey was appointed in his'stead. The new governor 
at once decreed that the plantationa^at Diane’s Peak were & 
mere foolish waste of money, that the gardener sent out from 
Kew would be better employed at Plantation House, and em- 
ployed he was, chopping firewood and raising beans, peas, and 
radishes, and selling them for the benefit of the privy purse of 
Government House, and the Cinchona plantations were left to 
go to ruin or to flourish by their own unaided vigottr, as the case 
might be.” The result of three years’ cult®atlon and three years’ 
subsequent neglect seems to be, that although there are a few 
dead and sickly plants, nearly all the trees are in full vigou: and 
luxuriant growth. There are about 300 flourishing plants, many 
of which are twelve feet high, and thyee to four feet in diameter. 
The bark is also a quarter of an inch thick, and has an intensely 
bitter quinine"taste. Many of the plants in the St. Helena 
plantations have; the lower part of their stems bound up with 
moss in order to try if the bark would not swell and increase 
more rapidly, but it has had ‘the effect'of showing, by the burst- 
ing out of rootlets from the part so bound with’damp moss, that 
the plant'throws forth roots readily from the bark, and thus 
may be easily propagated by cuttings. The Government has 
recently been again in corresfiondence with] Dr.’ Hooker on this 
subject, and it is to be hoped that the cultivation will be again 
renewed and prosecuted continuously. x 

We have been requested to publish the following extract of a 
letter recently received from Cambridge (Mass.) :—'' We have 
been very much amused by the pertinacity with which our friends 
on your side are determined to provide us with & successor to 
Prof. Agassiz, to fill & vacancy which has no existence and has 
been filled long since. Alex. Agasmz takes his father’s place in 
the Museum, assisted by Count Pourtales and Col. Lyman, who 
attend more to the details; and the professorship has been 
drvided, and separate professors appointed, one for zoology and 
one for geology. There is now’ therefore no vacant chair in 
Harvard, so far as I know, although Prof. Wyman is lately 
deceased ; but I think he relinquished his duties some time since, 
on account of ill health, So I do not perceive the slightest 
chance for the numerous successors ‘proposed in England or 
elsewhere.” 

Tue French Geographical Society sent a deputation to Vienna 
to offer its official congratulations to the Hungro-Austrian Polar 
Expedition. It was very cordially reciprocated by Payer and his 
associates, 

AN International Horticultural Exhibition will take place at 
Antwerp, commencing on April 4, 1875, under the auspices of 
the Roya] Society of Horticulture and Agriculture of that town, 
and promises to be on a large scale. An International Ex- 
hibition of Fruits will also be held at Amsterdam in October 
1875, under the management of an influential committee. 

WE learn from' the Begigue Herticels that that cryptogamic 
pest the Puccinia malvacetrum is making sad havoc among the 
mallows and hollyhocks in some parts of Belgium. 

WE are informed that the PAwloxera has appeared in Switzer- 
land, and that the delegates of the wine-growing cantons met 
on Monday last, the 5th inst., to consider the best means of 
preventing its extension. 

SoM excitement bas been aroused in New York by the di- 
covery of a rich vein of haematite iron ore m the heart of the 
city by some workmen who were digging foundations for a new 
building. The vein, which is 30 ft, wide, was found at a depth 
of only 4 ft. from the surface. 
` Pror. BENTLEY and Mr. Trimen are engaged in the produc- 
tion of & voluminous work on the medicinal plants of the world, 
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` As there are not many works devoted to this important branch | sel) for ascertaining if theyare in a posttioti to conduct electricity 
“Th experimenta 


- of botanical science, we shall giadly welcome this book, as from 


‘the well-known abilities of the authors we have every reason to- 


anticipate that it will at once take a prominent position among 
standard works on this subject. It will be copiously illustrated, 

Ds. HuUMPHEEY, F.R.S., the Professor of Anatoniy at the 
University of Cambridge, gives notice that his course of lectures 
on Practical Anatomy will begin on Thursday, Oct. 8, at 9 AML, 
and-Be continued dally. The course on Anatomy and Physio- 
logy will comfnence on Friday, Oct. 23, at I P.M., and be con- 
tinned on Tuesdays, Tfiredays, and Saturdays, at the same hour. 
This course is intended for students - of natural science as well af 
for students of medicine, and gentlemen not requiring certificates 
are at liberty to attend without fee. 


A TELEGRAM received at*Hull from the captain of the schooner 
Samsom, which has just returned from a cruise in the Arctic 
regions, announces the discovery of large beds of coal at. Spitz- 
bergen. m ve 

Tr volcanic soil in the neighbourhood of Vesuvius is stated 
to be en antidote to the potato disease and other fungoid diseases 
_of plants, It is also said that it is found of great value in the 
treatment of Phyloxera ; this, however, remains to be proved. 
' THE inaugural of teachers, students, and friends of 
the College for Men Pe E TT 
Working Women’s College) will be held at St George's Hall, 
Langham Place, on Monday, October 12 The chair will be 
taken by Mr. Thomas Hughes, Q.C., at 8 .M. The College is 
established to afford to-men and women occupied during the 
. day:a a higher education than has generally been within their 
reach. The classes are taught for the moat pert gratuitously, and 
the design is that mutual help and fellowship may be promoted 
- between all members of the College, teachers and students, by 
the educational work in the classes and the social life of the 
` coffee-room. 

TEX Statistical Society, that has occupied apartments at No. 
12, St. James's Square, for nearly thirty years, as a tenant of the 
London Library, bas recently changed its quarters to the house 
formerly occupied by the Principal of King’s College, and its 
present address is Somerset House Terrace, Strand, W.C, 
London (King’s College entrance). This change has become 
necessary by the simultaneous growth and development of both 
the London Library and the Statistical Society, and is thereiore 
a matter of congratulation to both Institutions. - 


Wx hare to record the death, on Saturday last, of Dr, William 
W. Fisher, Downing Professor of Medicine in the University of 
Cambridge since 1841, when he succeeded Dr. Comwallis 
Hewett, Dr. Fisher, from being an undergraduate, first at 

Trinity and then at Downing College, became Fellow of the 
latter, and remained so until he accepted his Professorship. He 
was formerly physician to Addenbrooke's Hospital, ahd till his 
death steward and librarian of his College. The stipend of the 
Profemorship is 400%, a year with a residence in Downing Col- 
lege; it must be refilled within two months of a vacancy 
occurring. 

D Re NU wee 
Microscopical Society will take place at the Royal Westminster 
“Ophthalmic Hospital on Friday, the 16th inst, at 8 P.. 

ALPHONSE DE CANDOLLE, of Geneva, whose first botanical 
memoir was published forty-five years ago, has been elected one 
_ of the eight foreign dusociates of the Academy of Sciences at 

Pads, ig the place of Agassiz. 

M, Mxisxws, a member of the Royal Academy of Belgium, 
has published a pamphlet describing the verificatión. of lightning- 
conductors, ws practised by him in several monumenti of Brus. 


oa 


Eh 


La 


into the humid parts of the earth. were tried 
with a Hely machine, and with Daniel’ elements and galvano- 
meters. In the frryt instance fifteen af the eae 
Sch wee euge a ed 

„shock. 

Tux reptiles of the French Musen have been removed to 
their new home, The boas had been previously overfed, so that 
they were as casy to handle by the keepers-as so many cables, 
The crocodiles were most unmanageable, and it was necessery to 
use nets in order to catch them. Some of the venomous makes 
were tempted by food offered to them into small cages, in which 
they were shutup hurriedly, and removed. Now everything is 
right, and the several inhabitants of the reptile menagerie aro 
happy aud contented in the new building which will be formally 
opened within a few days by the Minister of Public Instruction, 


THE death is announced of one of the mos $rominent and 
indefatigable members of CoL Gordon’s expedition, Mr. Anson, 
' who succumbed to an attack of fever on the 27th of July. The 
deceased was the: son of Admiral Anson, and was highly esteemed 
by CoL Gordon for his zeal and usefulness. 


"M. X. DUCLoUX has discovered «nd given theiame of Arvo- 
tita, or Rivotite (in honour of the memory of M. Rivot, late Pro- 
fessor of the School of Mines, at, Paris), to a tiew kind of 
mineral, which is found in small irregular masses, dispersed in a 
yellowtsh-white chalk, upon the western slope of the Sierra del 
Cadi, in the Spanish province of Lerida. 

Wr have received the Sixth Annual Report of the Cardiff 
Naturalistw Society, and are pleased to notice that the year just 
closed has proved most succesful ; the number of members has 
increased from 190 to 288, and the finances of the society are in 
£ good condition. During ;the past year, the committee have 
organised for the first time a series of scientific and literary lec- 
tures, which have been largely successful. P 


THE additions to the Zoological Society's Gardens during the 
past week include two Call Ducks (Aras beschas), European, 
presented by Mrz Wilson ; four Little Bustards (Tarar cow- 
peiris, European, purchased ; a Rhesus Monkey (Afacacts ery- 
krass) from India; a Solitary Tinamon (7inawrns modiferzws) 
from South America; three Lesser Pin-talled Send Grousé 
(Pterocles exustus) froor North Africa; two Comlsh Choughs 
(Fregifus gracuius), European, deposited. 





SCIENTIFIC SERIALS 


THE J'owrnal of the Chemical Society for contains, in 
addition to the usual abstracts from foreign j the following 
communicated to the Society :—On ipomosic acid, by E. 
Nason and James Bayne. This acid, obtained by the action of 
has been shown by the authors to bo 


the acids. The punc 
and silver salts have P 2nd examined.—N ote on 
New Zealand kauri gum, by Pattison Muir, The gum is 


into this 


method of preparation consists in white of over 
dilute solohens of the acids. bid ne apical sears 

iD Ur Dci upc Ghee ectapemsds te Den studied, 

special experiments undertaken to ascertain the nature of the 


` 
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ection eerte by the dialyser in producing the compounds, The 
ctia concedes at Me plore hone cee bably 
establiah be Scere 1) The existence of definite 
compounds of albumin with tho acids in simple molecular ratios 
(the probable formula of the nitric acid Sop may be given 
by vay of illusration—C4,H;;4N,,SOg2HNO,). (2) The applica- 
bility of dialysis to the read accurate preparation of these 
(3) Piobeble correctness of the formula of 


compounds. 
ieberkuhn, 


chlorites and hypobromites upon ures :— 

CO(NH,), + 3HCIO = CO, + 3HCl + 2H,0 + Ny 
The most advantageous solution for this purpose is formed by 
dissolving 100 of caustic soda in 250 c.c. of water, and 
adding a5 c.c. of bromine. A measured quantity of urine is in- 
troduced into a bulb-tube of particular form, then allowed 
to mix with excess of the hypobromite solution. The reaction is 
complete in from ten to fifteen minutes in the cold, but on 
warmmg is complete in five minutes, The apparatus is so con- 
structed as to permit the collecting of the evolved nitrogen in a 
tube which is graduated in mch a manner that the amount of gas 


read off gi at once the of’ urea in the urine em- 
ployed. remarkable fact observed by the authors is that in 
the reaction between urea and the hypobromite there is invariably 
eight per cent. less nitrogen evolved that required by theory. 


With uric acid 35 per cent. of the nitrogen is suppressed, with 
ds acid 82} per cent, and with creatinine 25 

concluding paper is on Dendritic spots in paper, by Huskis- 
son Adrian. 

Tur Scottish Naturalist ior October contains the following 
articles :—On the Salmonide of the Edet Fife, by P. Walker, 
F.G.S.E.—Notes on the entomology of Shetland, by the Rev. 
T Blackburn and C. E. Lilley Canceling Kon by Dr. 

eter White.—Tenthredinida in Rannoch, by P. Cameron.— 
Notes on Lepidoptera in Kirkendbrightshire, by W. D. Robinson 
Do —The occurrence of rare birds in the Cuse of Gowrie, 

l Drummond Hay.—Severel articles on the fungi of 
Scotland, and a continuation of the lists of Scottuh insects, by 
F. Buchanan White, M.D., and D.,Sharp, M.B. 


Tur Bulletin de la Soctád d' Acclimatation de Parts for June 
opens with a paper by M. Ch. le Doux, an the yield of the co- 
coons of the new silkworm A£factis asrota, and on the best mode 
af winding the cocoons which are pierced by tho moth on its 
escape, or left unfinished by the rm.—M. P. Chappellier 
gives an interesting account of the growth and ion of 
seffron, with ieference to the production of new species 
of crocus and other saffron yielding plants in France.—The East 
Indian possessions of Holland, fara Sumatra, Borneo, the 
Moluccas, and other islands, are the subject of a paper by M. 
E. Prilllecx, who gives a valuable list of thetr principal produc- 
dons, industrial and otherwise. This list includes no less thon 
247 timber:prodacing plants grown in the East Indies. —Among 

questions pei ps no subject is of more importance than 
the effect produced by the use of fixed Contríbntions 
to'tha literatnra pn thia point are Tade M. Renibend ine 
letter addressed to the i of and by Dr. Turrel, 
elidon continues his 


worms, . 
of cemented tiles for i AE Ed ie 
relinquished his patent rights in the invention which has been 
so successfully adopted by oyster-cultunsts.—The Minutes of the 
monthly meeting of the society, detaslng ee experiments 
made by its members, are i ing, including observations 
on many diverse siya The Agrcukunl Socey of France 
hes offered a prize of 1,000 francs each for the best method of 
artificial irrigation, for the best means of destroying the PAydlaxera 
vaxtairix, for the best economical means of utilismg the beetroot 
and its ucts, for the best horse- ing establishment in 
Finlstére, COtes-du-Nord, Morbihan, Ille-et- and Loire 
Inférieure, and for the educational establishment shall have 
iaken the best means to mstruct in agriculture and horticulture. 


Zuitschrift der Gisterrekhis.hen. Gesellschaft fur Meteorologi. 
2 former number of this peri an instrument 

er Braun, intended to serve 
of the direction and apparent velocity of clouds. 


Ho has now made an addition to the Eie DY woa Ra 
absolute height of clouds may be determined out any calcula- 
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and thence also ther absolute velocity. Such an instru- 
has been wanting in meteorology, and will certainly be 
ogrwe the cloud chosen for measuiement must be 

very high, and the place of opeiation must be 
placed as to command a view of the cloud’s 
e height of the cloud above its shadow, not 
an, which ig obtained. The old 
be followed Tii thie nephoscops, but it is more 
laborious. The instrument is minutely described with reference 
woodcut. the AZeuere Mitthals wo 

have a notice of Prof. Lommel’s book, ‘Wind und Wetter." 
of the curves of storms issuing frem the region 
of winds is somewhat as follows &— The rotation of the 
throngh W. and 


E 
w 
gs 


in the 
to the direction of the prevailing wind. Supposing a storm 
to Ea he miimi coasts of Europe, and the most common 
wind, ., to be bloyring, the direction of progress will be E, 
or E.S.E., and this is actually the course commonly taken by 
European storms. : 
Memorie dalla Societa degli Spettr uti Italiani, July.— This 
number contains an announcement of the death of Paolo Rosa at 
Rome on the r1th of 
labours; it also a leger from P. Rosa on the connection 
of solar activity and reinfall, and a pe 
tospheric and 


, there being an I1- peilod of both, and 
coh erita that the enectrafá 


to reflected sunlight, since a Nicol’s 


disappeared on in 


prism. Prof. Bredichin fixes the lines at 5633, 5164, and 4742 of 
dm’s scale ; and Tacchini at 6770, 5 A a and 4800; 
tha ongest was 5620, and the ightest 5110. The chromosphere 


as seen in January last is shown ina drawing by Tacchim, and 
he adds that he has seen the chromosphere steadily ot an altitude 
of 3° from the horizon, and when the limb of the sun was very 
unsteady in & simple telescope. —Tacchini sends a note that fom 


bolides together entered our atmosphere on the 27th 
of July, the and drawing is ; they were seen for 40 

is, —À number of drawings o 's comet are gent by 
Tacchini, with a descriptive statement. right adds a note that 


the comet’s light was polarised. 

Fornal de Paysigue, tome iii, Nos. 29, 30.—In these two 
numbers ls an article by M. Berthelot on the principles of Thermo- 
chemistry, The y of the evolution of heat in chemical 
combinations is a new branch of science belonging partly to 
physics and partly to chemistry, and the number of facts alread 
observed is sufficiently numerous to indicate certain laws whi 


of heat evolved and the amount of work done, it is ble to 
establish some thearems of Thermo-chemistry, x dust prin: 
d The amount of heat given off m any reaction is a measure 
of the chemical or physical work done in that reaction. Several 
examples are given. . 35°5 of chlorme unite with 1 gr. of 
h and form ! ic acid, giving off 22 calories, 
e compound occupies the same volume ss its component 

Here the physical work 1s 7; and the chemical is 22 E (E bei 

the mechanical equivalent of heat.) Again, 8 pri. of O unite 
with 10f H to form waster, At ordmary temperatures tho heat 


evolved is 34'5 calories But there is a from to 
liquid. Part of the work is chemical, part ph It is shown, 
then, that the temperature affects the amount of hoat evolved ; 
this is due to the physical work of exterlor pressure. All com- 
patahors should, when be made with both the com- 
ponents and the com in the state of 


state without 
given off or 
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+ fret and last conditions of the system. Tho intermediate states 
- donot affect it, For example: C-- O42 CO, gives 47 calories. . 
Or, C-+O=CO gives 34's ; and then, CO t Ó s CO, gives 12°5, 
and 34'5--I2'5—47 as before. We have not space to notice 





+ - > 

ee a ce te Sup of the Ted No. 2,” 

poe de . It contains a ‘‘ Review of Verte- 
of the Cretaceous Period found west of the 

River," by Prof. Cope. In 





the five ''consequences" from this ciple. Third. prin- way as not fairly to express original meaning. 
d Every chemical change FALTE without the intervention | page reference is mgde to the pr of this Academy, in 
of any external leads to the production of a body, or which it is intimated that 7Aepertus was ref to 


of bodies, whi ive off more heat. For example: 
. $n+O=Sn0 gives off in V mation 36°9 Cal ; Sn-- 0*2 820, 
gives 7277. Some compounds cannot be formed by their own 


3 fo kars greilooked tho, mots, fmit acconnt o Ene tho- 
nograph of a small size convenient for holding in the hand, Trans. of the Am. Phil. yi which, though, Teill reler it 
base on the principle of Duhamel'a.—There is. also an article with doubt tq the mammalie sirenia, I stato that the remains 
by M. Thurot on Galileo's experiments on weight mer hare Delonge to A aqu ee i € 
Annali di Chimica appticata alla Medicina, No. 2, vol. lix, | Leidy gate a notice of some eoi Rib rode E 
Cope c co ee 


- i a pidas pides dard pila and in 
_ criterion foe medico-legal proofs E » | the organ regarded first as the ovary, later as the testicle. 
Prof. G.' Sée furnishes a on the action of the salts of rm dne fe the ‘hate “The Vei of 





- SOCIETIES AND ACADEMIES 


aro 
" . PHILADELPHIA easily arrested, and this sudden cessation of growth produces the 
- Academy of Natural Sciences, 7.—Dr. Jos. Leld Fore » a rd uci dice Moe Ni dee mca je 


ja the chair.—'' The Bluo Gravel of omia,” E 
mith Under the name of *' Blue Gravel” the ornia gold 


| 
i 
i 
: 


i 
i 
j 
B 


^ removed by the well-known washing process, the **blne gravel” third thici 1 1 7 

.1appears. It also contains gold, which however, be por Gs comic Couch gras tad packed ioele guraphe 
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THE UNIVERSITIES COMMISSION REPORT 
I. e. 


ARE publication of this Report has been awaited with 

an interest which rarely attends the issue of a Blue 
Book: and though the Commissioners have taken two 
years and a half over their labours, the result, both in 
its matter and its form, fully justifies their apparent 
delay. We have here presented to us in a concise and 
intelligible shape, the entire financial affairs of the Uni- 
versities of Oxford and Cambridge with their Colleges. 
The whole property of these wealthy institutions, its 
sources and its application, the probability of its in- 
crease, and’ their annual income and expenditure, are 
now for the first time laid before the public. 

It is in itself no small thing that these ancient corpo- 
rations, with one single exception, should.have been pre- 
valed upon without direct Parliamentary pressure to 
reveal their most cherished secrets: for it should be 
remembered that only twenty years ago the first Uni- 
versity Commission failed totally in its attempt to extract 
similar information from the unreformed Colleges, and 
that even up to the present time not even a University man 
had materials from which to form a reasonable conjec- 
ture as to the wealth of any other College than that of 
which he might happen to be a Fellow. It must be 
admitted that the Colleges comé out from this ordeal of 
publicity with a better show than even their frends had 
anticipated. To produce the elaborate returns which the 
Commissioners required, an 1mmense amount of addi- 
tional labour has been thrown upon the College Bursars, 
who, as the Report bears witness, are not over-abun- 
dantly requited for the large amount of work they do as 
managers of landed estates and treasurers of the general 
accounts. The Master of Sidney Sussex College, Cam- 
bndge, who is also Bursar, has alone proved recalcitrant ; 
but as to all the rest, it is pleasant to read the language in 
which the Commissioners express their gratitude for the 
ready assistance which they have received, and the spirit of 
marked courtesy with which they have been met. It had 
been generally anticipated that the system of managing 
estates through these amateur land-agents would not be 
proved to be economical, but the facts seem to have been 
unexpected even by the Commissioners, who report that the 
cost of management of tbe whole external income ave- 
rages somewhat under 34 per cent. They also state that 
they have no reason to believe that the condition of the 
estates let at rack rent is below the average, though 
probably less outlay is made thau by private landlorcs 
who improve their properties. There is, however, a large 
quantity of land stil let on the old system of beneficial 
leases, concerning which method of letting a clear 
description is given in the Report, and the agricultural 
condition of this land is confessedly bad ; but this mode 
of tenure is universally condemned, and is in process of 
being rapidly extinguished. 

With regard to the internal income and its ex- 
penditure, the Commissioners are unable, owing to the 
complicated and varying manner in which these ac- 
counts are kept, to arrive at any general conclusions, 
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but they condemn in unhesitating terms the custom 
which appears to prevail everywhere at Cambridge, 
by which the payments of the undergraduates as cau- 
tion money and tuition fees are made directly to the 
College tutor, who not unnaturally is induced to regard 
this arrangement as a private affair between himself and 
his pupil, so that in some cases information on this sub- 
ject has been unwillingly given, and in some others alto- 
gether withheld. Some disapproval also is expressed of 
the general mode in which the College accounts are kept, 
which may be explained by the cycumstance that they 
were never intended for publicity, and in many instances 
retain the old Latin nomenclature. It was only in a few 
cases that a correctly drawn balance-sheet was obtain- 
able, and in some cases the acgounts of Trust funds are 
not kept properly distinct, and the balances of such 
accounts seem to be occasionally borrowed for the gene- 
ral purposes of the College, and no interest allowed. It 
is further observed that there is no case of audit bya 
professional auditor. These criticisms, after all, are upon 
minor matters, but they have a certam importance as 
showing that the Commissioners have been both search- 
ing in their inquiries and fearless in their comments, and 
also because from the terms of their appointment they 
were not permitted to make any more general recommen- 
dations with regard to the wide question of the uses of 
academical endowments. 

The real value of this Report of course lies in the long 
and elaborate array of figures which it gives, and in its 
impressive totals, A mine of reliable information is here 
afforded to University reformers and all those who are 
interested in the advancement of science, from which they 
may learn how vast is the wealth at their disposal, and 
from which they may securely draw materials for 2 com- 
prehensive scheme. The total income of the Universities 
and Colleges in the year 1871, which is the year which the 
Commissioners have fixed upon for all their calculations, 
amounted to no less than three quarters of a million, and 
the number of undergraduates was about 3,500. Of this 
total Oxford receives the larger shire by more than 
70,000/,, while the number of undergraduates is just equal. 
Another calculation gives the external income of Oxford 
(by which term the Commissioners intend the revenue 
from endowments) at 336,000/., and the internal income of 
the Oxford Colleges, which is mainly derived from due, 
fees, and profits of establishment, at 58,0007, besides 
tuitian fees at 30,0001, whereas the sum of only 41,0097 
is spent in scholarships, exhibitions, &c. These figures 
should be compared with those lately given to the public 
in the Fifth Report of the Royal Commission on Scientific 
Instruction, which dealt with such voluntary institutions 
as University and King’s Colleges, London, and Owens 
College, and from such conparison the conclusion will 
inevitably be drawn that University education is capable 
of being made self-supporting, and that the University 
endowments can only be justified in so far as they 
encourage, not the teaching, but the advancement of 
learning and science. 

This conclusion is also strongly supported by à more 
minute examination of the fizures in this Report bearinz 
on the income and expenditure of the several Colleges. It 
has long been well knowa that the educational utility of a 
College bears no relation to the value of its endowments, 
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but this truth can now be enforced by very definite” 


examples. King’s College, Cambridge, has ‘a -revenué 
from endowment of 34,000/., and has from 20 to 30.undey- 
graduates ; Exeter College, Oxford, hasan endowment of less 
than 6;000/., and educates 180 undergraduates, from whose 
payments a profit is derived which exceeds the external 
income by nearly 6,00. A comparison also between 
Corpus Christi College, Oxford, where the sum of 975/. in 
' the year is actually drawn from the endowments to pay 
- the balance of the kitchen and buttery accounts, and 
- Keble Collegt, which has absolutely no endowment and 
` yet exhibits a profit d¥ 5oo7. on the year's account, equally 


teaches the lesson that out of tutorial and other fees, and-k. 


fair boarding charges, an unendowed institution is capable 
of paying its own way, even in the face of competition 
with extravagant endownttnts. It appears, then, that by 
` far the larger portion of the University endowments are 
_ not applied to educational purposes proper, nor apparently 
is it desirable that more, should be devoted to that object, 
so that those are proved to be not far wrong who have 
urged that all this wealth is in the main wasted upon 
sinecures, and is readily available for the direct advance- 
ment of science and pure learning. At Oxford, the Heads 
of Houses and Fellows, more than two-thirds of whom 
are non-resident, receive yearly 131,0007, and the re. 
mainder of the revénue is expended upon various minor 
charges which are probably inseparable from the posses- 
' sion of large landed estates and considerable buildings 
and grounds, * It is then to this 131,000. that the atten- 
tion of reformers must be directed, and the question of 
its proper uses becomes the more important when it is 
added that the Commissioners anticipate that in the next 
"fifteen years the Colleges will receive an increase, due to 
the falling-in of beneficial leases, of 123,000% It is pro- 
bable, nay, almost certain, that this total will be consider- 
ably increased, partly by a general rise in the value of 
land, and partly through building leases, so that by the 
end of this century Oxford will have a' yearly sum of 
260,6007. upon which there is no present claim of more 
importance than those of Headships and Fellowships, 
If the revenues of Cambridge are treated according to the 
-same principle of calculation, the amount paid to scholars 
ahd expended in-geperal purposes being knocked off and 
the probable increase being included, the Colleges of that 
University will have at the same date about 160,000}, so 
that Oxford will then appear even more than now the 
richer of the two. In our next article we shall point out 
"how this large sum might be yet further increased, ‘if the 
` connection with the Church of England, which has always 
hampered to so great an extent the usefulness of the 
Colleges, were finally severed, and if all the academical 
endowments were to be strictly applied to academical 
purposes; but even without such severance a sufficient 
- surplus is shown to induce the much-desired agreement 
as to its praper application, so that it may not continue 
to be wasted, nor diverted, as some have suggested, to the 
great towns ; a mode of action which will induce all towns 
"> to do nothing in order that the Universities may eventually 
help them, and more than ever justify the French criti- 
cism that our Universities are nothing more than Hamigs 
Lycées, instead of being, as they should be, the active 
^centres of learning and research. It is to a Liberal 
Ministry that we owe the Commission which has yielded 


cot 


this valuable Report, but according to’ all appearances it 
will be a Conservative Governnient that must undertake 
the more important task of inaugurating the work of 
fandamental University Reform. 





z 3 
- 7 METEOROLOGICAL REFORM. 


WS wguld divite our readers’ attention to an article 

à which appears i in this number of NATURE on the 

necessity for placing Physical Meteorology on a rational 
basis, 

: "dé forms. the substance of a paper brought before the 
recent méeting of the British Association by Col. Strange, 

who has taken, as o well know, a very promi- 

nent part in the cir ridi of, British Science, and to 

whom we are indebted for the present very gamest and 

lucidly argued protest in favour of a more rational way 

of treating meteorology. " 

He begins by dividing meteorology into two branches— 
one of these relating to weather and climate and their 
effects on organised life ; while the other deals with the 
great physical motions of the atmosphere and with their 
causes, . 

To know beforehand the climatic peculiarities of a 
watering-place or country seat is no doubt of much im- 
portance, especially for an invalid who is in search of a 
healthy locality, but this does not constitute physical 
meteorology. It forms, we venture to think, a more im- 
portant and certainly a more difficult branch of inquiry 
to study the earth's 'envelope as a whole, to ascertain the 
nature of the movements to which the moveable parts of 
it are subject, and finally to investigate the physical 
causes of these. It is in this latter aspect that the me- 
teorology of the day is so lamentably deficient. The 
great fault in the present system has been well put by 
Col, Strange. 

Two things have been taken for granted by meteoro- 
logists. In the first 'place, it has been imagined that the 
sun affects-the earth in only one way, namely, by means of 
its radiation ; and secondly, they appear to have taken 
for granted that this radiant influence is a constant 
quantity. So much indeed have these most importart 
factors been overlooked, that we believe no systematic 
effort has yet been made to measure the sun's radiant 
influence, and indeed no proper instrument has yet 
been-devised by which this can be done in a satisfactory 
manner. Without doubt the great question for meteoro- 
logists is that put by Col. Strange : * Is the sun a constant 
quantity P” 

Now, if the evidence in favour of the sun's constancy 
were absolutely overwhelming, even then the present 
system would be at fault, inasmuch as no systematic’ 
attempts have been made to measure the strength of the 
solar influence: bnt how much more is the system deficient 
-when it refuses to mvestigate an influence which is certainly 
predominant and most probably inconstant. To give'our - 
readers some idea of the evidence in favour of this latter 
assertion, let us quote the following words from -a letter 
contained in a report presented to the British Association 
by a committee appointed to consider the question of 
scientific organisation :— 


_ “Recent investigations have increased the probability 
- ý p P 
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of a physical connection between the condition of the sun’s 
and the meteorology and magnetism of our globe. 

* In the first place, we have the obseivations of Sir E. 
Sabine which seem to indicate a connection between 
sun-spots and magnetic disturbances, inasmuch as both 
phemomena are periodical, and have their maxima and 
minima at the same times. 

* On the other hand, the researches of Messrs. Baxendell 
and Meldrum ps to indicate a relation between the 
wind-currents of the earth*and its magnetism, and also 
between the earth's wind-currents and íhe state of the 
sun’s surface. 

“In the last place, the researches of Messrs. De la 
Rue, Stewart, and Loewy appear to indicate a connection 
between the behaviour of sun-spots and the positions of 
the more prominent planets of our system. Whatever be 
the probability of the conclusions denved from these 
various researches, they at least show the wisdom of 
studying together for the future these various branches of 
observational science." : 

A further report by the same committee tells us that 
“Tt is not enough to obtain a record of the areas and 
positions of the various sun-spots. The velocity of 
cyclonic ‘motion, the chemical nature of the outbursts, the 
disposition and character of the facule and prominences, 
and many other points, are, as shown by Mr. Lockyer, 
even more characteristic of the nature of solar action than 
the magnitude of the spotted area, and are equally worthy 
of a careful and constant study.” 

The evidence in favour of some strange and variable 
action of the sun may, perhaps, be compared to that in 
favour of the existence of America before that continent 
was discovered by Columbus; and it might have been 
thought that in an age like the present the difficulty of 
organising solar research would be very much less than 
that experienced by Columbus in organising an American 
expedition ; but this is not the case. Indeed, it is not 
very creditable to the scientific authorities of this country 
that they have not entered more readily into a subject of 
this importance. From the quotations given above, our 
readers will see that this is not the first time the subject 
has been brought before the Bntish Association. 

A large and influential committee, embracing in its 
ranks many of the most distinguished members of the 
Association, endeavoured to bring the subject before the 
Administrative Council of that body, but did not succeed 
in getting the Council to move in the matter, or even to 
pronounce any opinion upon the subject. We hardly 
think this was proper treatment of an important problem, 
which bad found such advocates as Col. Strange, Drs. 
De la Rue and Joule, Messrs. Baxendell, Lockyer, and 
Meldrum, as well as the general support of the most dis- 
tinguished physicists of the country. 

Clearly Col. Strange 1s right in supposing that a'problem 
of this importance and extent can be properly undertaken 
only by Government. His remarks on this subject are so 
well put that we will report them here. Starting with 
the fundamental axiom that private enterprise should be 
allowed the most perfect freedom from interference or 
competition by the State, he lays down the following 
conditions for Government action in any scientific 
problem :— * 

Se That the probable results of the research be bene- 
f in the widest sense of that term, to the community 
at "ut to the various departments of the State, : 
~ (b) the research is too costly or commercially 


too unremunerative to be undertaken and vigorously 
prosecuted by individuals. 

(c) That the research requires continuotis, uninterrupted 
a extending over very long periods, and conducted by 
systematically organised establishments. 

It will at once be seen that all these conditions apply 
to solar research ; and the Governments of other nations 
have already perceived the fact. Our readers are aware 
that the Governments of France and America have it in 
contemplation to establish solar observatories, and a 
recent number of this periodical informs them that the 
German Government has already founded one on a large 
scale, of which it is possible the illustrious Kirchhoff will 
be the Director. 

In ‘conclusion, as we are advocating a question of 
reform, it is desirable that sOmething in the shape of 
practical suggestions should be made. Now, in the first 
place and with reference to the great problem of Solar 
Physics, we think fhat this should certainly be encouraged 
by the establishment of a distinct central observatory 
devoted to the purpose ; for it would be manifestly unfair 
to our illustrious Astronomer Royal to throw upon him 
the additional burden of an institution 'so very different 
from that over which he now presides. 

In the next place, with reference to photographical 
delineations of the solar disc, Col. Strange has made a 
suggestion, at once so practical and simple, that we 
cannot do better than quote his own words :— 

“With respect to sun-spot researches, it foitunatel 
happens that the photographic records need not be all 
taken at the same station. The record of one day taken 
in England can be combined with the record of the next 
day inm at the other side of the globe. Hence, in order’ 
to obtain this daily record it is only necessary to select a 
certain number of stations in locales such that there 
shall always be clear weather at one of them. India 
offers peculiar facilities for such a selection of stations, 
owing to the great variety of climate to be found 1n that 
country during the same period of the year. Perhaps four 
or five such stations would suffice for India, and 1f absolute 
continuity of record could not be obtained by them, the 
deficiencies could easily be made good by stations in our 
colonial possessions." 

It 15 well known how slowly such things march in this 
country ; nevertheless we look with much confidence to 
the forthcoming report of the Royal Commission ap- 
pointed to investigate matters of this nature, and to urge 
upon Government such means as they consider shall tend 
to the advancement of science and to the good of the 
country. BALFOUR STEWART 








VAN DER WAALS ON THE CONTINUITY OF 
THE GASEOUS AND LIQUID STATES 


O ver de continuiteit van den gas- en vloeistofloestand. 
Academisch proefschrift. Door Johannes Diderik van 
der Waals, (Leiden: A. W. Sijthoff, 1873) 

qua the same substance at the same temperature 

and pressure can exist in two very different states, 
as a liquid and as a gas, is a fact of the highest scientific 
importance, for it is only by the careful study of the 
difference between these; two states, the conditions of the 
substance passing from one to the other, and the pheno- 
mena which occur at the surface which separates a liquid 
from its vapour, that we can expect to obtain a dynamical 


theory of liquids. A dynamical, theory of 4 perfect" 
gases is already in existence; that is to say, we can eï- 
plain many of the physical properties of bodies whén in 
an extremely rarefied state by supposing their molecules 
to be in rapid motion, and that they act on one another 
only when they come very near one another. A molecule 


of a gas, according to this theory, exists in two very: 


different states during alternate intervals of time. During 
its encounter with another molecule, an intense force is 
acting between the two molecules, and producing changes 
in the motion of bottle During the time of describing its 
` free path, the molecule is at such a distance. from other 
molecules that no sensible force acts between them, and 
the centre of mass of the molecule is therefore moving 
with constant velocity and in a straight line. : 

If we define as a perfect gas a system of niolecules so 
sparsely scattered that the aggregate of the time’ which a 
molecule spends in its encounters with other molecules 
is exceedingly small compared with the aggregate of the 
time which it spends in describing its free paths, it is not 
difficult to work out the dynamical theory of such a 

"system. For in this case the vast majority of the mole- 
cules at any given instant are describing their free paths, 
and only a small fraction of them are in the act of en- 
countering each other. We know that during an encounter 
action and reaction are equal and opposite, and we as- 
“sume, with Clausius, that on an average of a large number 
of encounters the proportion in which the kinetic energy 
of a molecule is divided between motion of translation of 
its centre of mass and motions of its parts relative to 
this point approaches some definite value, This amount 
*of knowledge is by no means sufficient as a foundation 
for a.complete dynamical theory of what takes place 

' during each encounter, but it enables us to establish cer- 

. tain relations between the changes of velocity of two 

: molecules before and after their encounter. 

"While a molecule is describing its free path, its centre 
of mass is moving with constant velocity in a straight 
line. The motions of parts of the molecule relative to the 
centre of mass depend, when it is describing its free path, 

- only on the forces acting between these parts, and not on 
the forces acting between them and other molecules which 
come into play during an encounter. Hence the theory of 
the motion of a system of molecules is very much simpli- 
fied if we suppose the space within which the molecules 
are free to move to be so large that the number of mole- 
cules which at any instant are in\the act of encoumtering 
other molecules is exceedingly small compared with the 

. number of molecules which are describing their free paths. 
The dynamical theory of such a system is In complete 
agreement with the observed properties of gases when in 
an extremely rare condition. 

But if the space occupied by a given quantity of gas is 
diminished more and more, the lengths of the free paths 
of its molecules will also be diminished, and the number 
of molecules which are in the act of encounter will bear a 
larger proportion to the number of.those which are 

‘describing free paths, till at length the properties of the 


substance will be determined far more by the ndture of the | 


mutual action between the encountering molecules than 
- by the nature of the motion of a molecule when describing 
its free, path. -And we actually find that the properties 
_ of the substance become very different after it has reached 
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a certain degree of condensation. In the rarefied state 
its properties may be defined with considerable accuracy 
in terms of the-laws of Boyle, Charles, Gay-Lussac, 
Dulong and Petit, &c, commonly called the “ gaseous 
laws? In the condensed state the properties of the sub- 
stance are entirelf different, and no mode of stating these 
properties has yet been discovered having a simplicity 
tod a generality at all approaching to that of the “ gaseous 

ws.” According to the dynamical theory this is to be 
expected, because in the condensed state the properties of 
the substance depend on the mutual action of molecules 
wheh engaged in close encounter, and this is determined 
by the particular constitution of the encountering mole- 
cules, We cannot therefore extend the dynamical theory 
from the rarer to the denser state of substances without at 
the same time obtaining some definite conception of the 
nature of the action between molecules wheff they are so 
closely packed that each molecule is at every instant so 
near to several others that forces of great intehsity are 
acting between them. c : 

The experimental data for the study of the mutual 


place we have the experiments of Regnault and others on 
the relation between the density, temperature, and pressure 
of various gases. The field of research has been recently 
greatly enlarged by Dr. Andrews in his exploration ofthe ' 
properties of carbonic acid at very high pressures Ex- . 
periments of this kind, combined with experiments on 
specific heat, on the latent heat of expansion, or on the 
thermometric effect on gases passing through porous 
plugs, furnish us with the complete theory of the sub- 
stance, so far as pure thermodynamics can carry us. 

For thefuither study of molecular action we require expe- ` 
riments on the rate of diffusion, There are three kinds of 
diffusion—that of matter, that of visible motion, and that of 
heat. The inter-diffusion of gases of different kinds, and 
the viscosity and thermal conductivity of a gaseous 
medium, pure or mixed, enable us to estimate the amount 
of deviation which each molecule experiences on account 
of its encounter with other molecules. 

M. Van der Waals, in entering on this very difficult 
inquiry, has showa his appreciation of its importance in 
the present state of science; many of his inves igatlons 
are conducted in an extremely original and clear manner ; 
and he is continually throwing out new and suggestive 
ideas; so that there can be no doubt that his name will 
soon be among the foremost in molecular science. 

He does not, however, seem to be equally familiar, as 
yet, with all parts of the subject, so that in some places, 
where he has borrowed results from Clausius and others, 
he has applied them in a manner which appears to me 
erroneous. 

He begins with the very remarkable theorem of 
Clausius, that in stationary motion the mean kinetic 
energy of the system is equal to the mean virial. As in 
this country the importance of this theorem seems hardly 
to be appreciated, it may be as well to explain it a little 
more fully. 

When the motian of a material sygtem is such that the 
sum of the moments of inertia of the system about three 
axes at right angles to each other through its centre of 
mass does not vary by more than small quantities frdm a 
constant value, the system is said to be in a state of sta- 


action of molecules are principally of two kinds. Inthe first .* 
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tionary motion. The motion of the solar system satisfies 
this condition, and so does the motion of the molecules 
of a gas contained in a vessel. 

The kinetic energy of a particle is half the product of 
its mass into the square of its velocity, and the kinetic 
energy of a system is the sum of the kipetic energy of its 
parts. 

When an attraction or repulsion exists between two 
points, half the product of this stress into the distance 
between the two points is called the Virial of the stress, 
and is reckoned positive when the stress is an attraction, 
and negative when it is a repulsion. The virial of a 
system is the sum of the virial of the stresses which exist 
in it. 

If the system is subjected to the external stress of the 
pressure of the sides of a vessel in which it is contained, 
the amountpf virial due to this external stress is three 
halves of the product of the pressure into the volume of 
the vessel. 

The virial due to internal stresses must be added to 
this, 

The theorem of Clausius may now be written— 

xov?) -42V--izz(Rm 

The left-hand member denotes the kinetic energy. 

On the right hand, in the first term, £ is the external 
pressure on unit of area, and V is the volume of the 
vessel, 

The second term represents the virial arising from the 
action between every pair of particles, whether belonging 
to different molecules or to the same molecule. X ıs the 
attraction between the particles, and r is the distance 
between them. The double symbol of summation is used 
because every pair of points must be taken into account, 
those between which there is no stress contributing, of 
course, nothing to the virial 

As an example of the generality of this theorem, we 
may mention that in any framed structure consisting of 
struts and ties, the sum of the products of the pressure 
in each strut into its length, exceeds the sum of the pro- 
ducts of the tension of each tie into its length, by the 
product of the weight of the whole structure into the 
height of its centre of gravity above the foundations. 
(See a paper on “ Reciprocal Figures, &c.” Trans. R S. 
Edin., vol xxvi p. 14. 1870) 

Iu gases the virial is very small compared with the 
kinetic energy. Hence, if the kinetic energy is constant, 
the product of the pressure and the volume remains con- 
stant. This is the case for a gas at constant temperature. 
Hence we might be justified in conjecturing that the tem- 
perature of any one gas is determined by the kinetic 
energy of unit of mass, 

The theory of the exchange of the energy of agitation 
from one body to another is one of the most difficult 
parts of molecular science. If it were fully understood, 
the physical theory of temperatare would be perfect. At 
present we know the conditions of thermal equilibrium 
only in the case of gases in which encounters take place be- 
tween only a pair of molecules at once. In this case the 
condition of thermal equilibrium is that the mean kinetic 
energy due to the’ agitation of the ‘centre of mass of a 
molecule is the same, whatever be the mass of the mole- 
cule, the mean velocity being consequently less for the 
more massive molecules. 


~ With respect to substances of more complicated con- 
stitution, we know, as yet, nothing of the physical con- 
dition on which their temperature depends, though the 
researches of Boltzmann on this subject are likely to 
result in some valuable discoveries. 

M. Van der Waals seems, therefore, to be somewhat too 
hasty in assuming that the temperature of a substance is 
in every case measured by the energy of agitation of its 
individual molecules, though this is undoubtedly the case 
with substances in the gaseous state. 

Assuming, however, for the present that *the tempera- 
ture is measured by the mean kinttic energy of a mole- 
cule, we obtain the means of determining the virial by 
observing the deviation of the product 'of the pressure 
and volume from the constant value given by Boyle’s 
law. 

It appears by Dr. Andrews’ experiments that when the 
volume of carbonic acid is diminished, the temperature 
remaining constant, the product of the volume and pres- 
sure at first diminishes, the rate of diminution becoming 
more and more rapid as the density increases, Now, the 
virial depends on the number of pairs of molecules which 
are at a given instant acting on one another, and this 
number in unit of volume is proportional to the square 
of the density. Hence the part of the pressure depend- 
ing on the virial increases as the square of the density, 
and since, in the case of carbonic acid, it diminishes the 
pressure, it must be of the positive sign, that is, it must 
arise from attraction between the molecules. 

But if the volume is still further diminished, at a certain 
point liquefaction begins, and from this point till the gas 
is all liquefied no increase of pressure takes place. As 
soon, however, as the whole substance is in the liquid 
condition, any further diminution of volume produces a 
great rise of, pressure, so that the product of pressure and 
volume increases rapidly. This indicates negative virial, 
and shows that the molecules are now acting on each 
other by repudsion., 

This is what takes place in carbonic acid below the 
temperature of 30'92° C. Above that temperature therc is 
first a positive and then a negative virial, but no sudden 
liquefaction. 

Similar phenomena occur in all the lique&able gases. 
In other gases we are able to trace the existence of attrac- 
tive force at ordinary pressures, though the compression 
has not yet been carried so far as to show any repulsive 
force, In hydrogen the repulsive force seems to prevail 
even at ordinary pressures. This gas has never been 
liquefied, and it is probable that it never will be liquefied, 
as the attractive force is so weak. 

We have thus evidence that the molecules of gascs 
attract each other at a certain small distance, but when 
they are brought still nearer they repel each other, This 
is quite in accordance with Boscovich's theory of atoms as 
massive centres of force, the force being a'function of the 
distance, and changing from attractive to repulsive, and 
back again several times, as the distance diminishes, If 
we suppose that when the force begins to be repulsive it 
increases very rapidly as the distance diminishes, so as to 
become enormous if the distance is less by a very smali 
quantity than that at which the force first begins to be 
repulsive, the phenomena will be precisely the same as 
those of smooth elastic spheres, 
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M. Van der Waals makes his'molecules elastic spheres, The form of this equation is quite different from that of - 


‘Which, when not in contact, attract an other. His 
_ treatment of the “molecular. pressure ? arising from their 
attraction seems ingenious, and on the whole satisfactory, 
though he has not attempted a complete calculation of 
the attractive virial in terms of the law of force. : 
His treatment of the repulsive virial, however, shows a 
departure from the principles on which his investigation 
is founded. He considers the effect of the size of the. 
molecules in diminishing the ‘length of their “ free paths,” 
and he shows fhat this effect, jn the case of very rare gases, 
‘is the same as if the Yolume of the space in which the 
molecules are free to move had been diminished by four 
. times the sum of the volumes of the molecules themselves, 
He then substitutes for P, the volume of the vessel in 
Clausius formula, this volame diminished by four times 
the molecular Tolos ‘and thus obtains the equation— 


(6+ a) -h-RGie. 
where $ is the externally applied pressure, 


molecular pressure arising from attraction Tam the 
molecules, which varies as the square of. the density, or 
inversely as the square ofthe volume. The first factor is 
thus what he considers the total effective pressure, F is 
the ‘volume of the vassel, and 4 is four times the volume 
of the molecules. .The second factor is therefore the 
* “effective volume” within which the molecules are free 
to move. ` $ 
The right hánd member expresses the kinetic energy, 
represented by tho absolute temperature, multiplied by a 
quantity, Æ, constant for each gas. 
The esulta obtained by M. Van der Waals by a 
<- comparison of this equation with the determinations of 
-Regnault and Andrews are very striking, and would 
almost persuade us that the equation represents the true 
state of the case. But though this agreement would be 
strong evidence in favour of the accuracy of an empirical 
formula devised to represent the experimental results, 
the equation of M. Van der Waals, professing as it docs 
to be derived from the dynamical theory, must be sub- 
jected to a much more severe criticism. 

It appears to me that the equation does not agree with 
„the theorem of Clausius on which it is founded. 

In that theorem p is the pressure of the sides of the 

, vessel, and -V is the volume of the vessel Neither of 
these quantities is subject to correction. 

The assumption that the kinetic energy 15 E 
bg the temperature is true for perfect gases, and we haye 
no evidence that any other law holds for gases, even near 
their liquefying point. 

The only: source of deviation from Boyle’s law is 
therefore to be looked for in the term $2Z (A7), which 

` expresses the virial The effect of the repulsion of the 
molecules, causing them to act like elastic spheres, is 
therefore to be found by calculating the virial of this 


ys is the 


E repulsion. 


. Neglecting the effect of attraction, I find that the effect 
of the impulsive repulsion reduces the equation of laus 
to the form— ` 


£F -63(mv) f 1 — alog. (x - genie - &)] 


wheie c is the density of the molecules and p the mean |. 
sending them to Academics, seems so inferior to the old one of 


_ density of the medium, E 


M. Van der Waals, though it indicates the, effect of the : 
impulsive force in increasing the pressure, It takes no 
account of the attractive force, a full discussion of which 
would carry us into considerable difficulties. li 

.At& constant temperature the effect of the attrüctive" 
virial is o diminish the pressure by a quantity vatying as 
the square of the density, as long as the encountérs 
of the molecules are, on the whole, between two at a 
time, and not between three or more., The effect of 
the attraction in deflecting the paths of the molecules 
is to make the number of molecules which at any given 
instant are at distances between ‘n and r + Zr of each 
other greater than the number in an equal volume at a 
greater distance in the proportion of the velocities corre- 
sponding to these distances. As the temperature rises, 
the volume being constant, the ratio of these? velocities 
approaches to unity, so that the distribution of molecules 


.| according to distance becomes more uniform, and the 


virial is thus diminished, 

If there is a virial arising from repulsive forces acting 
through -a finite distance, a rise of temperature will in- 
crease the amount of this kind'of virial, t 

Hence a rise of temperature at constant volume will 
produce a greater increase of pressure than that given by 
the law of Charles. 

The isothermal lines at higher temperatures will exhibit" 
less of the diminution of pressure due to attraction, and 
as the density increases will show more of the i increase of 
pressure due to repulsion. 

I must not, however, while taking exception. to part of 
the work of M. Van der Waals, forget to add that to him 
alone are due the suggestions which led me to examine 
the theory of virial more carefully in order to explore the 
continuity of the liquid and the gaseous states, 

1l cannot now enter into the comparison of his theoreti- 
cal results with the experiments of Andrews, but I would 
call attention to the able manner in which he expounds 
the theory of capillarity, and to the remarkable phenomsnon 
of the surface tension of gases which he tells (p. 38) has 
been observed by Bosscha in tobacco smoke. As tobacco 
smoke is simply warm air with a slight excess of carbonic 
acid, carrying solid particles along with it, the change of 
properties at the surface of the cloud must be very slight 
compared with that at the surface where two really diffe- 
rent gases first come together. If, therefore, the pheno-^ 
menon observed by Bosscha is a true instance of surface- 
tension, we may expect to discover much more striking 
phenomena at the meeting-place of different gases, if we , 
can make our observations before the surface of discon- 
tinuity has been obliterated by the inter-diffusion of the 
gases. J. CLERK-MAXWELL 
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Huyghens, that the following 1s sent you for publication in the 
old conservated form :— 
ASCIDEIFAGHYI9] 342N!O$P 


RASTHUSVIWXY? WEST 





“(Manufactured Articlesg' 


se ok a ice et mc aali a 
cursion be the province of NATURE, if somebody who knows 
that molecules porsess the essential character of a manufactured 
aiticle were kmdly to explam how he knows a manufactured 
article when he sees it, in his mind’s eye or elsewhere. 

The answer used to be ‘‘contrivance, dengn ; an'end, a pur- 
pose ; means for the end, adaptation to the -” This, it 
was mid, we find in a wach ; “we perceive that its several parts 
are framed and put together for a purpose.” The same thing, it 
was further said, we find still more in the works of nature, “and 
that in a d which exceeds all computation.” And why so 
much more? Because ''the contrivances of nature the 
contrimicer qe art, in thie complexity, subtlety, end curiosity of 

e mechanism*; and more, if possible, do beyond 
them in number and vari This eu de id Ge ais 


not to stop and ask what can posmbly prove 
are absolutely so : or what can possibly contn- 
bate the est probability to a hypothesis anything is 
absolutely an: T do not say among the laws of nature, but 
among its collocations, Very likely it might be proved thet the 
mean-square variation in the value of ane of the above-mentioned 
constants is a prodigioualy smaller fraction of its mean value than 
any other fraction which the molecular theory has occasion to 
take account of; and anyhow the fact remains thet a molecule 
of bismuth, for instance, differs from a molecule of lead immensely 
more than two molecules of either can differ from one another. 
Perhaps this will do as well for the argument ; 1f 10, there is no 
excuse for the absolute ; and whether or no, the argument will 
be the better for explanation, or perhaps it will be the worse for 
the argument, 

However this may be, the difference between ‘the old answer 
and the new ono is 1ather instructive. An eager tant might 
say the new one was contradictory of the old one; but it is safer 
to say that the new is at best ind dent of the old. Clearly a 
wat is about the last thing which would be clted to Ülextrte 
the new sort of manufactured article. The examples which our 
authors @o by preference clte are coins, weights, and measures ; 
and certainly it would be difficult to name manufactzred articles 
which should better exempli pang ane the sake of uni- 
formity. And for a very reason ( is the worst of it) ; 
because the purposes of coins, welghts and measures sre 
defeated, they who handle them deceived, and (as our 
authors are careful to say) they who manufacture them 
deceivers, so far as the things are not uniform. So the infer- 
ence from such things only comes to this, that uniformity is 
a character of manufactured articles when uniformity 1s part of 
the purpose of manufactnre. Ai te new argimen aitet 
all, a special case of the ald one? Not so: for when men pro- 
duce as a novelty a special case of an old t, this must 
be because it 15 an especially strong case of the same; but we 
have seen that the old aigument owes much of its virtue to com- 
plenty and vanety ; therefore, our modern manufactured articles, 
which dd e himga simple and uniform, will only furngh 
a special case of the old argument b "eps rcr fara y 
weak one, Dengo, in short, has nothing to de with new 
argument, and we must look for analogies among manufactured 
articles which are unifoim, not because uniformity adapts them 
to their purpose, but simply because they are manufactured 
articles. 

The nearest approach I can think of is to be found on a scale 
almost molecn'ar, for number and sometimes for 6, In 
a London wilderness of similar and similarly situited houses. It 
is oppressive to walk past these boxes so nearly identical m form, 
and to think of the infinite variety of their contents; to thmk 
how different they wuld have been, and how much fitter for 
thei purposes, if their inhabitants could have secreted them as 
d punillacerctes his skell, And why does it make all the differ- 
ence that they have been manufactured? Why did not the 
manufacturer vary them according to;the mterests connected 
with them? Of course because he did not care about those 


that these thi 


interests; because he could not foresee them; and because it 
would not answer to try and provide for them. And now we 
understand the sort of manufacturer the new argument reveals: 
a manufacturer who does not care what becomes of his articles 
the moment he them off his hands by his formulas begi 

to be interpretable ; 2 manufacturer who cannot solve his own 
equations except in a giossly approximative fashion ; a manufac- 
tare who codi not give his constants the proper values if he 
knew what values to give them. 

Uniformity, tn short, is not as such the sign of a manufac- 
tured article, except as it may be the sign of an imperfect 
manufacturer. Ido not suppose this is what the new argument 
is meant to mean: but this, I submit, is what i? does mean. 
Perhaps, however, some competent supperter of it will kindly 
explain it a little. C, J. Monro 





Yorkshire College of Science 


Witt permit a few words upou your allusion to thls Col- 
1n a leading article of the 8th inst. ? 

its promoters have confined their present efforts to the establish- 
ment ofa Faculty of Sclence, ane cause has been that the amount of 
their funds compelled & selection instead of a comprehension of 
subjects, With a capital of 26,o00/. they could not venture to 
cover so large a field as Owens Co commenced upon with 
an invested endowment of four times amount But already, 
before our doors are opened, wo have cheenng signs that in pro- 
viding & function to which endowments may be entrusted, the 
Co will accrete to itself eid from dely direigeni quarters. 
The assent has been given to an amended scheme of the 
Endowed Schools Commismoners for the A Chanty, b 
which an important annual residue is allotted to the College, wi 


representation upon the Trust. By the liberality of the Cloth- 
workers’ Company, the sum of 500 annum is set a for 
Tadustries and for Scholar- 


three for a Professor of Textile 
ships. tit unreasonable to hope that new professorships will 
be established by the generosity of vate individuals? The 
existence here o oie | ool of Medicine is favourable 
to your views of massing the Faculties, and already a first link of 
Karon is benig forged beween the (ero bodies in relation to the 


classes in 

that the College adopts Paris miki päris as 
thoroughly practical com mut run a risk 
of magnifying the practice of science rather than ee y, but if 
the on of professors has been fortunate, there is no doubt 
thats: udents will be ta practice through theory, Your 
forcible remarks will doub strengthen the hands of certain 
liberal donors to the who have offered increased sums 
when an Arts Faculty can be established, 


Leeds, Oct, 12 R. REYNOLDS 


On the Process of Tone-making in Organ-pipes 

THE natural order of harmonic progression in an open organ- 
pipe is well known. That there is from the same pipe an inverse 
order of harmonics equally natural is not equally well known. 
There is no intmaton that I am aware of, in any treatise on 
sound, of this fact having been observed, and the absence of - 
nition ig no doubt attributable to a general disregard of tho study 
of the comparative acoustics of musicalinstrumente My inves- 
i into the process of tone-making in organ-pipss and 
o instruments have clearly shown me that there is an order 
of iransılive harmonics distinct from the erder of comcomttant 
harmonics or *'over-tones." Why I call them “tranuttve” will 
be apparent in the argument. Certain it is that our mlmaphomc 
power in organ-pipes and in other musical devices depends on 
the command we can ensure over these two orders distinctively, 
and also on their comparative influences on the tones produced. 
Mr ee ci ee D 


into 


air-reed in the process of tone-making. 

By the term **tone-making" ıs to be understood the manner 
of ongination not merely of a note of defined pitch emitted by a 
musical instrument, but also of all the constituent sounds which 
give colour or to the note, and enter into the effect per- 
ceived by the ear. e artist, according to his sagacity, seizes 
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on the faintest hints of nature, and with more or less conscious- 


- “Tho modern theory of musical quality, or mórv, for which we 
are i to Johannes Miller, and to 
Helmholtz who by in has made the subject 


of asso- 


the present inquiry has no reference ; 


her than before ; that 
the octave or frat harmonic reigns 
will probably be now ‘‘unsteady,” frequently attempting to 
reinstate the fundamental. This 
by drilling a small pm-hole at the ade of 
Eo orn tthe 
tendency, b preventıngithe ect formation node required 
br iho. Tandamental he peiforntion shonli bo. mais at tas 
true point of localisation of the i 
er letter in Nattog Tol ie, p 301) iaat about $ of 
length of pipe rëckoned fom 
next enlarge hole at the foot of the pi tror allowing 
to thó iind-cun mnt, and if wo. bave or ~ 
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so to speak, ‘‘an excess "of which is often 
open our eyes to the perception of commonest 
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n 


felt with its j energy, then aíterwards, 
. taking full of the pipe, producing its own octxve- 
harmonic 


and are the direct cons t 
air-column of the pipe (see more at length in NATURE, vol. viL, 


of growth. " 


a safety-valre for the permanence of pitch in 


that sustains the coexistent ones; but when we hear. harmonics 
Idee ore An ape erg be sure that they 
are expression of the higher activity of the reed itself, then 
working with lessened amplitsde of motion, yet with greater 
velecity of vibration. j - 
neges of ie nM M due in ae aior e Md 
ipe. t the pipe the reed could not produce tone, would 
barren as one sef, “As the pipe is silent and requires some 
external impulses to it into hfe, so the air-reed needs some- 

to act upon before it can vimate or swerve from its course 
in minute degree ; some inequality of ehtironment is all it asks — 
some alliance with power distinct from its own. Take away the 
ipe, leave it only mouth, and it will pull against that and - 

to work ing to its and even in that rudimen- 
ary conditor eee pitch. 

y classes af organ-plpes give harmonics of the direct order 
without a trace of those of the inverse order ; on the other hand, 
the several varieties of pipes which give the Inverse order invari- 


bly, yield the direct orde uently with the ground tone ; 
and why? It will be comprehen 


at once, if I have rendered my 
meaning clearly, that the ininal harmonics the intense 
vigour of the reed, and that force, unabated in s although 
widened in is transferred to the air-column of the pipes 
The difference of effects produced by the two orders tute, 
that varlety of w i i string-tone from horn- 
tone, and & modification y in relative times of se- 
quence asserts its peculiarity as reed-tone ; “again, there are 
in both series departures from truth of p some qualities 
an over-flamess of one or more harmonics, and in some an over- 
The" blast of the trumpet combines both flat and 
pea Pa harmonics strongly. The dire? order of harmonics may 
be lik to an ing arpeggio coalescing into a chord—the 
transitie to a eg arpeggio, la some ae 
intervals regularly defined, in o staring abrptiy and i 
i and in other displays paming. s iftly onward 


mimaphonic ual 
the true cause of their speciality. umerous prove 
this to the eye as well as to the ear. I shall be to show that 
the ‘‘Gambes” are characterised also by an over-aharpness of these 
transitrve harmonirs, and this is a necessary introduction 
to my proposed examination of the mode in which the pecular 
quality o£ tone is built up ın this attractive class of pipes. 

> HERMANN SMITH 





Can Land.Crabs Live under Water? ` 


- PxzAIT me to inform Mr, J. C. Galton that the for 
my statement in the ‘‘ Outlines of Physiology” is also derived 
fråm ''some book or other; ” and that this ‘‘turns out" to be 
the clasmcal “Hist. Nat. des Crustacés”? of Milne-Edwards, 
vol ii pp. 16, 18, with which perhaps your correspondent ‘is 


una 
Milne-Edwards, in his turn, refers (p. 19) to those who hare 
studied the land-crabs in the Antilles and on the South American 
coast, viz, Rochefort, Feuilée, Labat, and Brown. He else- 
where, also, treats the subject as a comparative anatomist and 
phymologist (Ann. des Sciences Nat. ; Todd’s ‘‘ Cyclopeedia’’). 
Whether land-crabs of the east differ in ther habits from 
those of the west is of course open to inquiry ; and also in what 
y) they differ; but the 
can survive for a few hours 





Bright Meteors 


* AT 8.55 this evening a party of xix obserred a meteor in the 
consteHanoo Aries, or below it, which emitted light sufficient to 


short time. The 
„with very much retarded velocity 
its former course : it continued to do so for several degrees‘ 
and it was, I think, fully a minnte after the 
several of us almost simultaneously exclaimed, ‘‘It is falling.” 
Tt resembled the expiring light of ane globe of a rocket charged 
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with golden rain. The falling motion was very slow. I think 

it was visible for two minutes after the explosion, but though we 

tried more’ than once to consult our watches, the light was 

insufficient. Hxwzy E Hicerxs 
Rainhill, Oct. 11 





AN exceedingly brilliant meteor was seen’ here about 8.50 on 
Sunday evening, which was so bright that it attiacted general 
attention, the light fiom it as strong as an unusually bright 
fiash of lightning, but more whi On looking up I saw, neat 
the zenith, a long almost straight and unmterrupted mbbon of 
light, somewhat pomted at the end towards the north-east. 
After watching it for some time and noticing that it retained its 
briliancy, I began slowly counting, and counted. up to twenty 
before there was any noticeable diminution of luminosity. The 
last portion visible was the end opposite the pointed end, which 
appeared as a faintly luminous patch as large as the apparent 
disc of the moon. 4 consider that, from its first appearance, it 
was visible from 80 to 100 seconds. 


Wisbech, «qct. 11 A. BALDING 





Rainbows 
As a supplement to the description of a '' Double Rainbow,” 
published by Prof. Tait in NATURE, vol. x. p. 437, the following 
diagram may be of interest to your readers. It represents a 
henomenon which was seen here a few days ago, and one which 
should thmk must be of very rare occurrence, 





Fic. 1. 


1t will be observed that all the four bows were incomplete, 
but this only arose from the accidental cause mentioned by Prof. 


Tait. The two extra bows were due to reflection fom a calm 
ace. 

It may perhaps be remembered that about eighteen months 
ago I ished in NATURE a verbal description of a rainbow 


similar to that now figured by Prof. Tait ; only I was fortunate 
enough to seo the bows complete and extraordinauly brilliant. 
Hence there were three bows, thus :— ` 





Fig. e. 


oe that the presence of the fourth bow, as shown in 
the diagram, is to be accounted for by the reflection from 
the sea having been sufficiently bright to give mse to a double 
concentric bow. ° GEORGE J. ROMANES 


Danskaith, Ross-shire, Oct. 3 


IN reference to Mr. Taits letter in NATURE, vol. x. p. 460, 
it may interest some of your readers to hear that our party sew 
a very perfect lunar rainbow at North Malvern, Worcestershire, 





on the evenmg of July 27, this year. The bow was so perfect 
that the colours were easily distinguishable—that is, of course, 
the main coloms. The appeaance lasted about five or ten 
minutes (10.35 to 10.45 P.i. JOHN LATCHMORY, JUN. 

5 I2 





'The Cry of the Frog 


WITE reference to the power of the frog to cry out, I 
mention that while in India, as I was walking in m 

dusk during the rainy season, when a peculiar kind of enormous 
make their ap ce for a few weeks, I sur- 
ly like that of a baby. On sending 
or a light I found a lat frog, with a gmall one in its throat 
which it was apparenti seullowinie. while the small frog, the 


may 


snout of which was just tible, was shiieking ın the way I 
descnbe. On tapping the big frog sharply on the the little 
ie jumped out and made off. 
gton, Oct. 10 J. P.G. 
IHAVZE on three different occasions heard a expostulale 


m the manner described by Mr. Mott. One did so on being 
pee üquisturely by a cat ; the two others on being examin 

y a little dog. each case the frog was of so unusually vivid 
a yellow 2s to suggest that it was elther a variety of the common 
frog, or that it was in some unusual condition. Is Mr. Mott's 


frog equally brilliant? I may add that my three were also 
Leicestershire frogs. EH. 
Oct. 13 i 





for quotation. 
Oct. 13 

I REMEMBER as a boy being 1ather startled by a shrill wailing 
cry which proceeded from n small pond, and on running to the 
t Ifounda common snake in the act of Que do frog: 
They were on the muzface of the water tn tho middle of P 
the hinder part of the frog bad already disappeared, and the 


terrified ceature was crying piteously. He proved, however, 
too big a mouthful to be y ed of, and when by the 
aid of & long stick I interrupted the quet and released 


he dived amay apparently unhurt. 
Though I have lived much in the country, I never heard a 


cry but on this occasion. I have often sezn them played with, 

tumbled about, and patted by dogs and cats, as described by 

your corespondent F. T. Mott, but they have always borne the 

indignity in silence. F. BADEN BENGER 
enchester, Oct, 10 


The Edible Frog 

Tr ds stated in Bells “ History of British Reptiles,” 2nd edit, 
p. III, that the Edible Frog (Rana esculenta) was captured for 
the first ume in this country in Foulmire Fen, Cambridgeshire, 
in 1843. Mr. Bell received some seamen which on com- 
parison ne amanan as belonging to ihe continental species, he 

ing at that time some lıving ones obtamed from France, 
Mr. Bond, who had written to the Zoologis/ on this subject, seid 
“the whole fen was quie ma charm with their song.’ Ther 
e remaikeble and sonorous croak had procured for these frogs 
name of ‘Cambridgeshire nightingales.” 

I have recently been rion ae reptile was introduced 
from France some fifty years ago, and turned loose in the south 
of Cambri ; and that very recently some one who is 

to the dish called “ Fiog-pio” has introduced the animal 
into Norfolk. But I cannot obtain any satisfactory informatior 
as to the naturlisation of the reptile. Are those brought intc 
this country dying out? Tf not, they do not seem to have reachec 
Norfolk, and I cannot find any in this neighbourhood, Is, then 
the Rana esculenta to be regarded as a British ile? If any 
of the readers of NATURE can inform me whether they hay 
obtained it in the Fen district, I should be much obliged. 

Wisbech, Oct. 9 SanL, IT, MILLER 
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SOUNDINGS AND CURRENTS IN THE NORTH 
PACIFIC OCEAN | 
REVIOUS accounts of the soundings of the U.S. 


steamer 7scarora in the North Pacific Ocean, with 
reference to laying a cable between America and Japan, 


have described the work ste rta sailing nop a 
Asiatic coast up to lat. 41° o9' N., long. a ol EZ; after 
two projected routes had been tried an abandoned. 


From that point the Tuscarora went to Hakodadi to 
obtain a supply of coal, and thence sailed to lat. 46° 38' N., 
long. 151° 47 E., from which point soundings were taken 
on a backward line to the ition which was left to go 
to Hakodadi; the back line skirting the shores of 
the Kurile Islands, All the soundings are taken at inter- 
- vals of 29 or gp miles. Upon the new route thus sur- 
veyed from Yokohama, for a distance of 1,000 miles, the 
depths range from 300 to 2,270 fathoms, the greatest de- 
clivity being 161 ft. to the mile, between lat. 40? Io’ N., 
long. 142° 57 E., and lat 41° cg’ N., long. 144? or E. 
The depth gradually increased lat. 47° 44’ N., 
long. 154° 15’ E. and lat. 50° 19’ N. long. 159° 39’ E. (a 
distance of 260 miles), at the rate of about 6o ft. to the 
‘mile; the depth at the point last named being 3,754 
fathoms, ‘The course thence was through o water 
between the Kamschatkan coast and the tian Islands ; 
but just before entering the lattfr group the st de- 
clvity was found that has been met with during this 
survey. The preceding and succeeding coasts, ata 
distance of 29 miles, gave Ae of 2 fathoms, while 
this one, in Jat. 52° o6' N., long. 171° 15’ E., gave 4,037 
fathoms, a slope of at least 326 ft. to the mile. Thence 
to lat. 51° 58’ N., long. 174° 31’ E. (about three miles from 
Atchka en the water shoaled to 332 fathoms, ring 
at the rate ot 187 ETT E ap DE pan 
ition to Tanaga ede ran 200 to 
ae fathoms, including only one remarkable declivity 
which was between lat. 51° 08 N., long. 178° 35’ W.,and 
lat. 51° 28' N., long. 177^ 57 W., where the slope was 
-250 ft. to the mile. - : 
Between Tanaga Island and Illiouk, a distance of about 
joo miles; the depths nowhere exceeded 1,500 fathoms. 
elatter place will afford facilities as an intermediate 
station for the projected cable. Thence the course sur- 
veyed was to the north afterward veering to the 
eastward through Ounimak Pass, toward the locality at 
which the proceeding from Cape Flattery west- 
' ward left off last autumn, lat $3 58' N., long. ny wW. 
From Ilhouk to lat. 54° 10’ N., long. 162° 39 W., the 
depths were small, being at the latter point 44 fathoms. 
Thence to.lat. 54° N., long. 158° 22’ W., a distance of 151 
miles, there was a descent of 130 ft to the mile, the depth 
at the last-named being 3,359 fathoms. From this point 
the bed rises, reaching about the same level as that of last 
autumn's stopping-place—2,520 to 2,530 fathoms—swhen 
within 30 miles of that location. The great depth of 
3,359 fathoms can be avoided by selecting a line some 30 
miles to the north where only 2,900 fathoms' depth 
is found. .A series of observations south of the line 
already surveyed gave greater depths. 

Numerous observations were made on currents and 
FASTAN Along the shores of Kamschatka and the 
Kı Islands, in lat, 51° 39 N.,there is a counter-current 

to the -west, extending to long. 164° E., with 
a ace temperature of 42° F. ence to long. 174° E. 
in the same latitude, with a surface temperature of 46? to 
47° F., is the Kamschatka current (a branch of the Japan 
stream, setting through i traits), which is here 
aboyt 350. miles in width, It lost 22° F. between the 
Japan. coast and lat. 51° 39 N. The counter-current 
within the same limits gained 6°F. The atmosphere lost 
18° F. From long. 174° a poen eastward, the 
cold Behring Straits current with about 42° surface ten- 
perature was found, having for its western limits St. Law-- 
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rence and St. Matthew Islands. It is inferred that the 
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Fia, 1.—Bed of the Pacific from Yokohama to Tanaga Island, 
beneath. the Kamschatka current; and this belief was 
confirmed by finding at 30 fathoms depth and below the 
latter current one setting to the south-west, On this 
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theory the excess of loss of heat on the part of the Kam- 
sche current? over that of the atmosphere, as stated 
above, may be explained by attributing it to the cooling 
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Fra. a —Bed of the Pacific, Tanaga Island to Cape Flattery. 


effect of the counter-current beneath. It may here be 
mentioned that the northernmost limit of the Japan 
stream was 51? 12' N., long. 178? 20' E, 


The coincidence of observations on temperatures and 
currents was very noteworthy. "There was found, for in- 
stance, at lat. 42? 51' N., long. 148° 14' E., a north-east 
surface current of a half-knot per hour ; at 5 to 15 fathoms’ 
depth the temperature was 40'3° F., and in this space the 
current was marked. In the next 5 fathoms the thermo- 
meter fell 6°, and c ondingly the current ceased to 
be observable at this 20 fathoms’ depth. At 200 fathoms 
a steadily increasing current to the south-west was ob- 
served ; while from 20 fathoms’ depth all the way to the 
bottom—aopward of 4,000 fathoms—the fall éf tempera- 
ture was only 1°. A cold stratum of water was discovered, 
coming down from Behring Straits as an under-current. 
Between lats. 51° and 52° and tongs 159° and 169°, this 
current is at 150 ft. below the ace, and itself of 400 ft. 
depth, It was pereeptble at lat. 42* 47' N., long. 148° 23 
E., but south of that it disappears : lat. 51? 22’ N., long, 
162° 20' E. is believed to be nearly its centre. Now, at 
the last-named location, at 22 fathoms, the thermometer 
marked 35°7°; at 75 fathoria, 32°; at 100 fathoms, 35°5°, 
This current was again satisfactorily defined at lat, 51° 43’ 
N., long. 165° 25’ E., and there the temperatures were, at 
25 fathoms, 377° ; at 60 fathoms, 347^; at 100 fathoms, 
377^. _ The bottom temperatures vary from 32° to 33°9°. 

Reviewing the results of the entire investigation in 
respect to currents, the follpwing deductions may be sum- 
marised :—The Kuro Siwa or Japan current extends on an 
easterly course toward the American coast, its northern 
limit nearly reaching the southern shotes of Vancouver 
Island ; and it passes down to the southward in what has 
been incorrectly denominated the “California cold cur- 
rent.” Beneath this an under-current sets to the north- 
west, and in lat. 50° reaches the surface, after which it 
sets northward along the shores of Bntish America and 
the outstanding islands, thence gradually turns to the 
westward, its direction being affected by the outline of the 
coast, and exhibits at Sitka a strength of one knot per 
hour and a northward flow. In lat. 53°30’ N., long. 157° 
W., the current, to a depth of 5 fathoms, set to the south- 
east, and this continued while observations were made 
during sailing to the south-east ; but between that posi- 
tion and the line of the islands the current was to the 
south-west, and close to the islands to the westward. It 
is believed that a part of the water carried to the north- 
west by the under-current, returns in long. 157° to the 
northern portion of the Japan stream, and mingles with 
it, returning to the southward along the western shores ot 
America, as part of the surface current; and that the 
part to the westward of long. 157? which sets toward the 
south-west, passes as an under-current beneath the Ja 
stream. A rapid fall in temperature—from 57° to 47° in 
a few miles—in the Ounimak Pass, shows that the north- 
west shores of the Aleutian Islands are washed by the 
cold Behring Straits current, which is somewhat modified 
in temptrature by the inflow of part of the westerly 
current from the eastward of the islands. 

Many observations were made which indicated the 
relation of prevailing winds to surface currents. The 
material obtained from the sea bottom off the Kurile 
Islands had, in addition to the usual ooze, greyish-black 
Reno, gana, and lumps of lava, Similar sand and gravel 
were found, and also sponge, in the neighbourhood of the 
Aleutian Islands. The northern route for q telegraph 
ca as finally indicated by this survey, is 4,300 miles in 
ined ; the southern, about 6,000 miles. The former 
route will present great though probably not insuperable 
difficulties, such as that of the sudden declivity off the 
Aleutian Islands, the frequent fogs which made even the 
survey tedious, the embarrassments incident to a northern 
region, where there are few of the means provided on more 
civilised shores to meet the requirements of working 
parties and occasional repairs. The chief merits of the 
northern route are its comparative shortness and its pro- 
pinquity to United States territory. 
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NATURAL HISTORY NOTES FROM SOUTH 
g AFRICA 
M Seat: MANSELL, of Brooklyn, near King 
s iam’s T Kaffraria, has sent us the following 
notes, the results of his own observation in the district 
in which he dwells :— i 

In November 1869 I was looking for some louries in 
the Bedford forest. My gun was loaded with a very 
. small. of dust aba A large troop of monkeys 
was g my birds, and, annoyed with th I fired 
among them atrandom. One fell on the branches of a 
bush, shrieking piteously.. I ran up to put the poor thing 
out of its agony, when to my rise I saw the 
t twenty) rushing down the trees and 


-whole ‘troop ( 
screaming savagely. They came so close to me that I 
had.some e in kMling the wounded one, as I was 


afraid they wonld attack me, Were monkeys substituted 
for toucans in the frontispiece to Mr. Bates’s Travels, the 


A few days ago, while working ‘in my en, my 
attention was drawn to a part of the kloof by the 
angry screams of birds, indicating a snake. On h- 
ing the spot where the birds were collected, noticed 


dark underwood an 

agree with any published description, rushed out. I 

struck it with a e, and then, curious to see how the 

birds would act, I flung it half alive over a branch of a 

tree, still holding it by the tail. 

There were a great many bush birds, but especially. 
noticeable were Turdus olivaceus and a Campephaga. 

* ‘The first-mentioned birds kept flying round in a wide 
circle, caer A open wing and beak at the snake, and 
screaming with the utmost fury, With sich violence did 
these birds dash at their enemy, that more than once the 
bird fell on the ground from the branch against which it 
struck. ‘The birds continued attacking the snake for 
some minutes, i 

While at the Koonap in 1865 I saw the common 
uida phanicoptera, which had a nest in the trunk of an 
uphorbia, screaming with fury, and attacking boldly a 
red leans which was endeavouring to plunder its nest. 
We have heard so much of the mysteries of fascination, 

, &c., that I think a comparison of the cases I have given, 
together with the well-known way in which birds pursue 
owls, cats, and cuckoos, shows it is more fear than 
anger which gives the subtle snake an prey, than any 
mysterious mesmeric influence’; and I eve the immu- 
nity of the mongoose irom.the poison is owing to its 

- closely-pressed, tight; usc 

The es of turkey-cocks are a decided disad- 
‘vantage ,to them in'a warm country like this, I have 
lost two from the flies laying their eggs in the wounds 
inflicted by rival birds. 

-. Some four or five years ago, when in Fort Beaufort, a 

friend of mine amused me EA inging a stuffed leopard 

to & pet monkey he had. e mo would scream 
with terror, shut its , and hide away in my friend's 
coat, On touching it with the claws its terror was 


piteous. On removing the leopard it would slowly peep. 


ht of it close its eyes tight. 

Ido notethink it is erally known that baboons in 
Karoo districts, such as Richmond and Hopetown, destroy 
in dry seasons numbers of lambs. A farmer told me that 
they were more destructive than any other wild animal in 
the district. ‘ : N 

There are likewise two varieties of the 1 called 
respectively Berg and Rivitre Tiger, from enting 
mountains or rivers; and the baboons are said to 
according to their locality. It is said that baboons wi 
kl! a leopard. A friend of mine at the Koonap had 
a tame baboon which shouldered arms and wrapped 
itself in a sheepskin like a Kafir. : : 


' out, and on catching 


South African Birds which edt Butterflies—As some 
doubt was thrown on this subject in your journal a year 
ago, I now give the result of a year's careful observation, 
and I have i doubt the number could be greatly in- 
creased. Cyfselus cafer eats Pieris hellica and Terias 
rahel, also numerous small Heterocera. 

Zosterops capensis eats Pierides and small moths. On 

il 30, 1871, I saw a pair trying to capture a butterfly, 
which cleverly eluded them. 

e capensis—Pieridee and moths, but prefers 
flies and bees. : 

Anthus capensts—Pieris kellica and P. charina. E 

Oriolus capensis — Pieris charina and P. gidica or 
P. severina. 

Tchitrea cristata—Pieris agathina and other Pieride, 
and, I think, other butterflies too, but am not certain, 
ns 7 Val ey ev e M EHE 

80 e an id a butterfly as PAzZogrvosia 
varanes ; it also d ; Bieridze, db. 

Lantus collaris. 1 have seen this bird take butter- 

but do not know whether it is in sport or for food. 
e above instances are from actual observation, made 
in some cases more than once. a 

Migrations of Insects and Plants—I have especially 
Ferre iet since my attention was drawn to it, how few. 
conspicuously coloured and hairy caterpillars are attacked 
by b Some of these conspicuous (lars, on 
being touched, eject a nauseous liquid in large quantities ; 
this is expecially the case with Antherea tyrrhea, the 
larva of which every year strips my thorn trees (Acacia . 
horrida) quite bare. The are large, enclosed in a . 
hard, bluish white shell, and ed in large clusters at 
the end of branches. They appear to be never destroyed 

? 


by animals. 
e moth issues in abundance after the first 
heavy warm of September or October, and is seldom 


to be found after a week. Thisis also the case with several 
allied moths. Hundreds may then be seen like small bats, 
and the next mornmg the ground is often strewed with 
their ts, as they appear to be highly attractive to 
n birds, The larva is often attacked by ich- 
neumons, but still the quantity is unappreciably diminished, 
and hundreds may be seen travelling from tree to tree. 
of aea a seasons. 

e have had this year some remarkable visitations of 
Pieridae. In October, November, and December I have 


seen enormous swarms, principally com of Pieris 
charina, severina, gidica, and hellica, e early part of 
the summer was very cool, but just before as 


and at present the heat has been most i On^ 

Deceniber 24. I found the shady inside of the kloof alive 

with Prerts na, in all the varieties, as far as I 

could judge, principally males. "This butterfly is usually 

abundant in September, but I had observed only a few 
imens in the early summer. 

I tried to make a calculation as to their numbers, and 
selected : camp. spor where most of the insects had 
settled. counted on a spot about three yards square 
about fifty; many were Midden by stones and leaves. 

were about equally abundant in other parts of the 


16,666 for the entire kloof. The kloof was full of birds 
chasing these insects, and two days later the number was: 
dive aia . 
As far as my observations go, I am led to belleve that 
me are three Ede t thigrations among butterflies. 
e principal relates, for the most part, to Pierids, suck 
as Por ellc, gidica, severina, snesentina, and 


Colius electra, These butterflies seem to be attracted to - 


Océ. 15, 1874] 


NATURE 


487 


PS —— 





cultivated ground, old kraals,or cleared forest. On all 
these spots vast numbers of weeds—many introduced 
plants—spring up, and appear to be particularly attractive 
to these insects. These migrations take place as often 
against as with the wind, "ETT 

Papiho merope, Philogroma varanes, Pieris eriphta, 
Pierts sochalia, and Tertas rakel appear tp migrate in the 
direction of the wind, and there are one or two others 
which perhaps do so also, such as Funonta Ledge! tak 
‘When resident at Bedford I never saw these butterflies 
in seasons of drought, but.so soon as the southerly winds 
with rain became abundant a few stragglers might be 
met with. i 

P, gidica, mesentina, and severina likewise share in 
these southerly and northerly migrations, A 

Lastly, there are the sudden and almost inexplicable 

pearance and disappearance of certain speci such as 
Ud yas rhadia, Diadema misippus, &c., although I 
see Mr. Bowker mentions having seen vast swarms of the 
former in thë Drakens Big ee course. 
During the last two years I have seen a specimen 
of these two butterflies. The year before they were most 
abundant, I would here remark that I do not remember 
to have noticed in any entomological work, although the 
shapes of butterfly wings are accurately descnbed, an 
account of their peculiar and finely graduated modes of 
flight, 

us, in Pieride, P. hellica flies generally in open 
ground from flower to flower, but alternately rises and 
falls and shifts from side to side. Tias rahel has a 
similar flight, but slightly more direct; Colss electra a 
similar flight, but I think a trifle swifter. 

Ese cafer, which preys on these, generally de- 
scribes semicircles, flying backwards and forwards over 
the grass in the manner of a scythe working, and it is 
curicus to see how artfully these apes Dy a shghtly 
higher or lower flight, escape their much s#ifter winged 
enemy. 

The different varieties of P. agathina in like manner 
vary. The whiter specimens ( d) frequent more the open, 
and are a trifle swifter in their flight than the gamboge 
and ochreous varieties, or their 9. The latter frequent 
wooded spots, and rise and fall through the foliage lke 
dead leaves, and it is surprising to see how with sluggish 
movements a slight change of direction saves their lives, 
P. gidica, mesentina, severina, and sochalia in like 
manner vary among themselyes ın their varieties and in 
different localities. 

I was particularly struck, when on a visit to Cradock 
in 1867, by the difference of size and colour and fight in 
Mesentinas in the Karoo from that of those in the Bedford 
Forest. 

Pajilio cenea, which my observations confirm as being 
the female of merope, as so admirably indicated by Mr. 
Trimen, changes its flight in a remaikable manner when 
quiuné the forest for the open plain. In the forest its 

ight 18 remarkably weak, especially if contrasted with 
that of its mate ; whereas over open plains it rapidly rises 
out of sight, and soars away like same bird of prey with 
scarce a flutter of the wing. 

Funomea pelasgis, archesta, and amestris are in like 
manner very similar in their flight, but differ with the 
difference of the localities they uent ; F. archesia 
being intermediate between the forest-frequenting 


felasgis and the plain-loving F. asuestris. It is also remar - 


able that where F. archesia uents the same spots as 
F. pelasgés, its markings approach that species ; where it 
delights in open country, about Kaffraria, it is bluer, and 


slightly more like 7. amestris, 

Piin cia xiphages.—The Q9 of this species is much 
weaker in its flight than the male, and its coloration, as 
is known, differs remarkably. Last year I captured it in 
company with P. wierope and Q9 P. echsriotass, and was 
much struck at the time by the similanty of colour and 


although its imitation is much coarser than that 
of the other two butterflies. 

A long series of 3 and 9 Merofes shows a remaikable 
variation, hardly two specimens being alike, andin one ¢ 
a small oblong black spot closes the discoidal cell of the 
fore-wing. 

On some occasions plants of different orders secm 
suddenly to increase and then almost disappear for a 
season or so. This is notably the case with some 
Compositee. 
` As I mentioned in a letter to Mr. Darwin, two species 
of Graminest, 77 rags aliena and Brisa geniculata, appear 
to spring up in the course of locust swarms. I at first 
was rather sceptical on this subjett, but by carefully 
watching the locusts and examining sour veld, where these 
grasses do not generally grow, I believe that the opinion 
of the farmer who first called my attention to it is 
correct. 

Mr. Darwin, I believe, raised Plants from locust dung 
which I sent him, but I am not aware to what species 
they belonged.* 


JEFFRIES WYMAN, M.D. 


JS the death, on the 4th ult, at Bethlehem, N.H., of 

Prof. Jeffries Wyman, American biological science 
has lost one of its most able comparatıve anatomists. 
Prof. Wyman was bom dh Aug. 11, 1814, at Chelmsford, 
Massachusetts, and had therefore just completed his 
sixtieth year. His father was a A e physician, 
He graduated in Arts at Harvard University ın 1833, 
whereupon he commenced his medical education, and 
took his degree in 1837, after which he for two years con- 
tinued his studies in Paris. Returning to Boston he 
became for some time curator of the Lowell Institute, 
where he commenced his career as a teacher by deliver- 
ing two courses of lectures on comparative anatomy and 
physiology, in which he first gave indications of the lucid 
and well-ordered expository powers which throughout his 
life made him so great a favourite with all hard-working 
students. In 1844 he became Professor of Anatomy and 
Physiology in the Medical School of Richmond, Virginia, 
in connection with the Hamden-Sidney College. In 1847 
he succeeded Dr. Warren as Professor of Anatomy in 
Harvard University ; at which time, from the materials 
brought from Africa by Dr. Savage, he had the earliest 
opportunity of describing that naturalist’s new genus of 
anthropoid apes, the Gorilla ( Troglodytes gorilla, Savage). 
"This professorship he held till 1866, and 1t is to him that 
Cambridge, Mass., almost entirely owes the development 
of its excellent Museum of Comparative Anatomy. 

Prof Wyman had for many years been a sufferer from 
phthisis, which necessitated lis removing to the warmer 
climate of Florida during the winter months, and the 
cessation of his lectures and practical work. When the 
Peabody Museum of American Archeology and Ethno- 
logy was established, the founder appointed Prof. Wyman 
one of his trustees, and the board committed the incipient 
museum to his charge and direction. The seventh annual 
report of this institution, just issued, was his last produc- 
tion. Most of his written contributions to science are 
contained in the ee and Proceedings of the Boston 
Natural History Society, of which for many years he was 
the president ; and in the * Smithsonian Contributions to 
Knowledge.” . 

Prof. Wyman was a man of singular modesty and 
truthfulness. His bad health was always in the way of 
his will to work ; and his desire of completely mastering 
whatever he undertook, together with a certain over- 
cautiousness, has limited the number of his works, It 
is not remembered that he ever had a controversy. In 
his death a gap has been caused which it will be difficult 
to fill. 





* See ‘Onginof Specs,"Cthe!, p 327 
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LECTURES IN NATURAL SCIENCES AT pem gained by the candidatos in the University Erami- 


CAMBRIDGE 
THE E lectures in Natural Science will be 
k at Trinity, St. John’s, one | oa Sidney 
Sussex Tise d Mi Term 18 
(0 Os Electricity Magnetism. —By : F Trotter, 
Trinity Co in Lecture Room No. 1r. (Mondays, 
Wednesda ridays, at 11, commencing Friday, Oct. 16.) 
Students esiring to attend this course are ed to 


Call upon Mr. Trotter at his rooms on or before Thursday, 
Oct. 15. Students of Colleges other than Trinity, St. 
John’s, s, and Qidney, can be admitted on payment 


of a fee of 17. 1s. 
ee E anic CÁAemirtry.—By Mr. Main, 
ohn's Co uesdays, creda yu, aturdays, at 
St. John's College La ; commencing Tu y, 
" Chemistry will also be 
given. Students desiring this instruction are requested 
to call upon Mr. Main on or before Monday, Oct. 19. 
For members of Trinity, St. John's, Christ's, and Sidney, 
the'fee for the lectures in Chemistry 1s 165. 6d., and for 
instruction in Practical Chemistry 14 1s. term + for 
others the fees are respectively 14 Is. and 22. 2s. per term. 

On Palaontology.—(The tozoa and ege. 

“Mr. Bonney, St. John’s College. Se 
y, Oct. 15 

, On Geology.—(For the Na Sciences Tripos. Pre- 

'matter and P A By Mr. Bonney, St. 

m ’g College. (Mondays esdays, and Fridays, at 

Oct, 14) A course on 

Physical Cesar wil be given in the Lent Term, and on 

Stratigraphical Geology in the Easter Term. Papers will 

be given to Questionists every Saturday at 1I, but the 

first paper be set on Wednesday, Oct. 14,at 11, when 

arrangements will be made for further instruction, should 

it be isi egre Students desiring to attend any of these 

uested to call upon Mr. Bonney on or 

before | Wedn , Oct. 14. Students of other Colleges 

can be admitted to these lectures on payment of a fee of 

i4 1s. for the course. An Elementary Course will be 
given in the Lent and Easter Terms, 

On Vegetable Mot phology.—(For the Natural Sciences 
Tripos.) By Mr. Hicks, Sidney College. (Tuesdays, 
Thursdays, and Saturdays, at 11, in the Taylor Lecture 
Room, Perion on Tuesday, Nov. 3.) The lectures 
during this term will-be, on the Morphology of Phanero- 
gamia. For members of the above Colleges the fee for 
this course’is 17. 1s. ; for others 27. a». 

-A Course of Practical Physiology and Histology.—By 
the Trinity Pizlector in Physiology (Dr. Michael Foster) 
at the New Museums; on Tuesdays, Thursdays, 
and Saturdays, at 10, oram Tuesday, Oct. 20. Fees 

p 31. ; for the course of two terms, 
54°53. This course is tended for those who have gone 
througlta course of Elementary Biology similar t$ that 
given last.Easter Term. 

Also a short course of lectures on the Physiology of 
Nutrition, on Wednesdays, at 10, commencing Oct. 21. 

On the C ative Anatomy of Invertebrata.—By 
Mr. Martin, ists College. (Mondays, Wednesdays, 


. and Fridays, at 12, commencing Friday, Oct. 16.) 





NOTES 
AMONG the Fellowships at] Trinity College,” Cibeldge 


- awarded on Saturday las, ong was given for proficiency in 


Natural Science, Although thrown open to the whole Uni- 
versity, it was gained by a member of Trinity College, Mr. 
Francis M. Balfour, B. A., the circumstances of whose election are 
woithy of ‘notice, Tho Fellowships at Trinity College are 
awarded according to the results of an examination held specially 
be the papers and'not as in other Colleges, according to tho 


^ 


natlons gr Triposes. The Natural) Sclence Fellowship was no- 
exception to this custom: a special-examination in Physics, 
Chemistry, and Biology, was held in order to test the proficiency 
of the candidates, But it had previously been announced tlíat 
the examiners were prepared in estimating the proficiency of the 
candidates to take Mito consideration records of original work in 
the shape of published memoirs or unpublished dissertations, 
and to be guided by the valuo of these as well as by the ordinary 
examination answers, In other words, the authorities of Trinity 
College formally declared that they were prepared to bestow a 
Fellowship a: a reward for, and thus as an encouragement to, 
resesrch, Mr. Balfour's success in his candidature. was, we 
understand, due to the value attached to the original memoirs, 
chiefly on embryological subjects, sent in by him, as well for 
their actual worth as for the future of which they gave promise. 
We congratulate him and the Natural Science School at 
Cambridge on the - result. The deadening’ inffwence of the 
examination system at Cambridge, great qs it is in mathematics, 
bears with ‘fearful effect on all Naturel Science studies. The 
cramming necessary fo: success in a competitive examination 
such as the Natural Science Tripos, renders original research for 
the time being impossible, and'goes far to destroy all power for 
it in the future, Mr. Balfour hed the courage to commence 
original work before he had taken his degree, In spite of 
warnings that he was endangering his position in the Tripos, 
he chose the better part, and spent in researth the time he 
might have frittered away in cramming for an examination. 
Incidentally he has thereby won a Fellowship. . We trust that . 
his example will, be followed by other students, and the example 
of Trinity College by other Colleges, so that henceforward on 
the one hand early research may be the rule at Cambridge 
Instead of the exception, and on the other the injurious effects of 
the Fellowship system may be lessened as much as possible. 
Tue following changes are proposed to be made in the Coun- 
Cl‘of the Mathematical Society for the ensuing session :—Dr. 
Hirst, F.R.S., the ‘retiring president, will become a vice-presi- 
dent, and be succeeded by Prof. H J. Stephen Smith, F.R.S. 
Mr. Spottiswoode, F.R.S., having served his term of office as 
vice-president, will become an ordinary member of the Council. 
The vacancies caused by the retirement of Prof. Henrici, F.R.S., 
and Mr. J. J. Walker, have been filled up by the selection of 
Mr: R B. Hayward and Mr. W. D. Niven. The Society has 
nearly completed its tenth yesr, and has had as premdepts 
De Morgan, Sylvester, Cayley, Spottiswoode, and Hirst. It 
would, we think, be difficult to find more fitting representatives 
of the mathematical ability of this country, should the day ever 
arrive, in this day of congremses, for holding an International 
Congress of Mathematicians, When the Socety started into 
existence on Jan. 16, 1865, there were, we believe, not more than 
two similar societies in the world ; now, each year adds to the 
ever-lengthening chain. It is a singular and sad coincidence 
that as the present president on his accezaion to the chair had to, 
announce to the members the great loss the Soclety had sus- 
tained through the death of the lamented Dr. Clebsch, so, too, 
as he vacates his office will it be his last task to tell of the 
decease of Dr. Otto Hesse ; though in this sud case mathemati- 
cians have to mourn the loss of a man full of year and 
honours. The Society is thus left without a representative of 
the great body of German mathematicians in its list of foreign 
members, The election of the new Council will take place on 
Nov. 12. The above-named changes ere those, suggested by 
the present Council and will be submiged in the usual way 
to all the'members of the Society for their approval ——— 


` ANOTHER College for Working Womén is about to be 
opened. Its inaugural meeting is announced for Friday evening, 
at No. $, Fitzroy Street, Fitzroy Square, The committee aims 
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at enabling women who can spare a few evenings a week to 
obtain gradually a liberal education. The fees are very low, and 
the classes numerous. A library and a coffee and conversation 
room will, it is hoped, promote friendly intercourse amongst the 
members, Many have promised to teach or occasionally lecture, 
amongst whom we see the names of Mr. J. G, Fitch, Mr. Thos. 
Hughes, Q.C. (Principal of the Working Men's College), Mr. 
Litchfield, Prof.-Seeley, Mr..George Macdonald, Miss Cheasar, 
Miss Keary, and Dr. Morell. 


IN connection] with the cespersasione held at the opening of 
Owens College, Manchester, there was an interesting loan col- 
lection biought together through the energy of Mr. W. B. Dawkins 
and Mr. R. D. Darbishire. A large series of plants of the coal 
meisures was exhibited, with specimens of the nearest known 
living representatives systematically placed among them to 
convey an idea of the Lind of vegetation from which coal was 
formed. Near these was a geological model of a boring for 
coal A quam set of stone mining tools from the abandoned 
workings of the Alderley Edge copper mines, and wooden and 
iron tools fouhd in Derbyshire, were of especial interest. The 
local geology was well illustrated, and there was a fine collection 
of fosml bones which have been recently discovered in a fissure 
at Windy Knoll, near Castleton, by Mr. Pennmgton. A well- 
supported endeavour was made to illustrate the latest stage of 
veitebrate life in England as known by the remains found in 
bone caves and river deposits; and an extensive collection of 
mammoth, bear, hon, and other bones was the result Near 
these were cases containing early implements fashioned by man. 
A Manchester paper says of these cases: they “include all the 
evidence as to the antiquity of man given by both nver and 
cave, end we need little scientific assistance to find out that 
these constitute the most complete set of stone implements ever 
got together. To make their evidence} clearer, illustrated and 
explanatory diagrams are placed near them. . . . The col. 
lection of neolithic flints 1s wonderfully complete, A case sent 
by Mr. John Evans cames us from the rough model to the samo 
instrument more exquisitely fimshed and moulded.” 


THERE 1s hope for sclentific education when a spoiting corre- 
spondent of the Madd discourses on it The gentleman in ques- 
tion has recently visited the Mining Academy of Freiberg, which 
he thus describes :—'' Students of every nationality are found 
heie, and there is no doubt that if a man likes to work he can 
learn a great deal, as some of the most celebrated professors in 
Germany are teachers, The only requisite for a student entering 
the Academy is that he should know a little German. This rule 
is not very strictly observed, and anyone of ordinary intelligence 
ought to pick up the requisite amount ina month, or six weeks 
at the outside. There are different courses open to the option of 
the student, such as an assaymg course, chemical course, survey- 
ing and miming course, &c. These are each cha:ged separately 
for, the fees ranging from 37. to 54 each. The blow-pipe course, 
given by the famous Prof. Richter, is 64 Foreign students me 
mike aid ea German students are exempt from this 
tex. Living in Freiberg is excessively cheap. The whole course 
lasts three years, but I imagine that a man would do far better 
by picking out a few parucular lectures and finishing ın elghteen 
months or two years. Now, after the couse, what ieturn has a 
man fo his money? I unhemntatingly answer that a man who 
has worked hard for two years at Freiberg ought to be able to 
go anywhere in any mining district in the world and command 
„his 500/.a year. So many people are troubled with questions 
as to what to do with their younger sons, that I am sure that 
sending them to Freiberg, and giving them first-class profession 
in two years for 375/, or 409/., is well worth thelr consideration. 
To such a man, £«., one well educated at Freiberg, the whole of 
the American continent, and, indeed, most of the world us open. 
Now that England is so ‘blocked’ it has become a necessity to 


go further afield, and probably mining engineering and assaying 
offer about the very best openings to an enterprising man. 
Immense deposits of metal are daily being discovered in Colorado 
and the south-western States, while Chili and Peru aie short- 
handed.” The sporting correspondent is correct as far as he 
goes, and it is perfectly true that many young Englishmen 
have gone to Freiberg, but he does not; seem to know that the 
British Government has just fitted up a small cellar in Jermyn 
Street, and that with such a national metallurgical laboratory as 
this, of which of course the country ahould be justly proud, there 
is no fear that more young Englishmen will seek to*pe:fect their 
studies in a forelgn land, e 


FRON a peper on“ Some indigenous Tuscan Remedies,” read by 
Mr. H. Groves before the recent Pharmaceutical Conference, it 
would seem that ‘plants furnish a considerable porton of the 
medicinal products in'use' 1n that cotmtry. Many of the plants 
enumeiated are well known as medicinal plants in other paits of 
Emope. The Chamomile (Matricaria ckasiomilla), for instance, 
is mid to be found ın the cupboard 'of every housewife, being 
used as a calming antispasmodic, and also applied hot externally 
for reheving pain. A custom very prevalent in Tuscany seems 
to be the administration of herb-julce; in ‘spring, which is pre- 
pared daily by many herbalists, and is;also ordered by medical 
men, WVasturtium offcinale, known as Ciescione, is used in 
conjunction with Cocklearia officinalis in the composition of 
herb-juice. This latter plant, though indi is also cult- 
vated to some extent. The flowers of the Wallflower (Chei an- 
thus cheiri), under the name of Viole gralle, or Yellow Violets, 
are boiled in olive oil and used for enemata. With regard to 
products other than plants, the writer remarks that viper-broth 
is gone out of fashion, and the pharmacist is spared keeping 
those reptiles and the pincers with which they were handled. 
Snail ponltices me still used in the country. The snails are 
applied alive, the ‘shell being crushed or partly removed, and 
the mails set upside down on a plece of coarse paper ; they are 
then sprinkled with a Little vinegar and applied at once to the 
soles of the feet, on which they produce an irritation greater than 
mustard, and which is supposed to be efficacious in some cases of 
fever. 


Tue British Amociation partook this year somewhat of the 
nature of a Church Congress ; the reel Church Congress has, e; 
revanche, parteken somewhat of a British Association meeting, 
Prof Pritchard haying communicated a paper to it giving his 
view of certain conclusiong'to be drawn from our present know- 
ledge of molecules, and quoting in support of it the honoured 
names of Herschel and Clerk-Maxwell As we ore informed 
that the paper will be published £m extenso elsewhere, we need 
not refer to ıt at any length here ; but there is one bit of it which, 
commg from a clergyman and a professor at Oxford, we cannot 
refan ffom quoting. He suggests that it would be a good thing 
“if in the study of every manse throughout England there were 
found a well-used microscope, and on the Jawn a tolerable tele- 
scope; and, best of all, if those who possess influence in our 
national universities could see their way to the enforcement of a 
small modicum of the practical knowledge of common things on 
the minds of those who are to go forth and do bettle with the 
ignorance and failmgs of our population, and to spread light 
throughout the land. A little knowledge of the ancfent elements, 
fire, air, earth, and water, would save many a young clergy- 
man from the vanity of ridiculous extremes, and from the sur- 
prise of the mare wisely and widely educated among his flock.” 
Surely no one will thmk that with regard to the Umrersities 
Prof. Pritchard is asking too much! He then goes on: ''De- 
pend upon it, whatever may be our suspicions or oar fears, the 
pursuit of the knowledge of the works of nature will incrense, 
and increase with an accelerated velocity; and if our clergy 
decline to keep pace with it, and to direct it into wholesome 
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channels, they and their flocks will be overtaken, though from 
opposite diréctions, by the inevitable Nemesis of disproportion.” 

A SEVENTH ‘edition ‘of The London Catalogue of British 
Plants” has just been issued. The chief differences between 


this and’ the preceding edition is in a renumbering.of the specific” 


names and in those changes of technical arrangement which 
have now rendered it necessary to abandon the original series of 
numbers. The first edition of 1844 was closely adapted to the 
“British Flora” of the late Sir Wm. Hooker, This seventh 
edition is made to correspond with the ‘‘ English Botany” of 
Dr. Boswell-Syme, edition, as far as to the gasses. For 
the ferns and allied the arrangement and nomenclature 
of Dr. Hooker's **Students Flora” are closely followed. The 
species of Chara are taken from Prof Babington's ‘‘ Manuel of 
British Botany." Mr. Backhouse is followed in the speciss of 
Hleraclum ; Prof. Babingtch'in the Rubi; Mr. Baker in Wild 


Tux Gardeners Chronicle quotes from the ///ustration 
Herticsle that the recent International Betanical Exhibion at 
. Florence ylelded a net profit of 1,000/,, and that the disposal of 
this sum to the best advantage of horticulture is under considera- 
tion. 

A SCHOOL of Mines has been established by the Territorial 


Government at Golden, Colorado, ene of the best places in the d 


country for practical instruction. . 

THE Sixth Annual Report on the noxious, beneficial, and other 
insects of the State of Missouri has been issued. 

Mx. EDWARD BELLAMY, `of the Charing Cross Hospital, has 
been appointed to deliver the course of lectures on the Anatomy 
. of the Human Form, at the South Kensington Museum. 


“ELEMENTARY Astronomy, or Notes and Questions on the 
Stars and Solar System” (Van Voorst), a small text-book for 
the use of schools, by C. C. Reeks, contains a great deal of recent 
and accurate information in small space, and seems calculated 
to serve the purpose for which it is intended. 

Tux additions to. the Zoological Society's Gardens during the 
pest week include an Australlan Rail (Rallus pectoralis) from 
New Holland, presented by Mr. J. Harris; a Gannet (Syla 
bassana), European, presented by Mr. R. R. B. Norman; a 
White-winged Trumpeter (Pwpkia leucoptera) from S. Ame- 
rica ; a Dusky Monkey (Sennspitkanus obscurus) trom Malacca ; 
_a Pinche Monkey (Midas ædipws) from New Granada ; a Bonnet 
Monkey (Macacws radiatus) from India, deposited. 








ON THE NECESSITY FOR PLACING PHYSICAL 
© METEOROLOGY ON A RATIONAL BASIS? 


I wisH.at the outset pointedly to disclaim originality in the 
main -idéas to which I here to invite attention. The 


present form. $ . 

The branch of inquiry HBA e 
named Meta meteoric phenomena being but y 
remotely included (S deals vith the climate of the globe, and 
the vicissitudes of tem and 


perature moisture, 
storm and calm, to which that globe is exposed. It is a subject 
> mankind , as aff 


My present object necessitates & broad classification of this 
aa ee mati branches, The tore 
or 


ther main 


of the most elementary with Speak- 
ing in there are but four principal elements con- 


maintain eq 

set in motion by heat Iccally applie 
or storm, to the amount, duration, and locality of that 
heat. d epee 


ve they any innate power, 
them to act independently of each other, or of all ex- 
if to itself at an unchangeable 


little le knowledge, though much in 
It may, pointed be stated that, as an exp 


; thé internal: heat 

not as yet been allowed much, if any, Weight, though ts use as 
a modifier of such phenomena may bo conmderable. 
air, no innate power has hitherto assigned to it. We may 
therefore, without , earth and 
air, for the purpose of the present inquiry, as three forms of ihért 
matter, capable of exercising independeatly no force whatever, 
bat when acted upon, either separately or m combination, by 
heat, capable of producing the most s:upendous results. : ` 

We come now to this heat—the sun. Has thm any innate 
power? It seems almost needless to answer the question. The 
most familar occurrences attest his paramount infuejce :_ the 
alterations of day and night, the march of the the 
daily variations ot warmth—all bear testimony to his slips 
vading and tremendous power. tos 

It might seem superfluous to state facts which aro almost- 
traisma. But would it not seem to follow as a matter of course, 
needless to dwell upon, that such being the paramount influence 
of the sun, its study must be the first and most anxious object of . 
solicitude to the meteorologist ? Yet sach is not the case. Ob-- 
vious as are the facts I have briefly indicated, they have.led to 
no such result. The reports and volumes of observations ema- 

from bodies and institutions with meteorological 

researches often do not contain even the name of the sun, and it 
may be broadly stated that the great central source of hept, and 
therefore of all meteorol activity, receives little or no alten 
tion in that do ngt prelep this as at ideme 
against those to whom I refer, RI 
for their total neglect of the sun. erhapa amongst: me miot 
valida the fact fiai Ioanna EE pe the pur- 
pose have not, until within & con] vely recent perlod, existed, 


` 
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Another powerful reason no doubt is to be found in the difficulty 
with which even cultivated scientific minds can be brought to 
ise, ax a truth to be practically acted on, that no science 
alone, that all are intimately connected by nature, and 
that the classification and separation of various branches of 
inquiry is an artificial arrangement of man, adopted for the more 
canvenlent division of labour. 

The time seems to have arrived when wo Sught to apply this 
truth to the science of meteorology, and to bring to its aida 
class of researches calculated to provide it with that securo and 
rational basis of which at present it is absolutely dostitute. 

Before passing to a consideration of the steps which seem 
necessa1 y to this end, I will touch alightly on one of the objects 
the hope to attain which fully justifies their being taken. I 
allude to the hope that we may thereby find some explanation 
and some law for the fluctuations of the seasons. 

In a given locality, on a given date, the sun, to whom we 
ascribe so predominating an influence, attains, year after year, 
the same elevation above the horizon, and being at the same dis- 
tance, presents the same angular ares. If the sun, as that date 
annually were in all other respects the same, we should 
have a right to t an annual recurrence of the same weather, 
unlem some disturbing cause, of which we have at present no 
knowledge, were known to exist. I do not say positively that 
the sun being a constant force, we should have constancy in 
the seasons—but what I do sey is, thatif the sun be not a con- 
stant force, we have no right to expect constancy in the seasons, 
The first question, therefore, should be: Is the sun a constant 
force? Does it, year alter , at the same date, present the 
same unvaried surface? € know that the contrary is the case. 

We know that the surface of the sun’s disc is never free from 
spots, and that these spots are constantly changing in number, 
size, and position: we know that whatever law may govern them, 
their period. of and return is certainly not annual, 

We know also Mat tho eneral surface of the sun is covered 
with markings which are y changing, 
and which have not an annual period. We have also learnt, 
within two or three years, by the aul of the spectroscope, how at 
any time to examine the exterior gaseous envelope of the sun, 
which formerly could only be seen durmg a total and 
we now know that the ous red prominences of which on 
those rare occasions we obtained only a fleeumg glimpse, on 
being studied at our ease, without interruption, reveal evidence 
of activity in those regions of the most stupendous sublimity, 
darting out, in a few seconds, flames many thousands of miles in 
extent, Further, in examming the spectrum of the solar light 
with improved spectroscopes assisted by photography, we 
that thousands of lines exist there of which hitherto we had no 
knowledge—and quite recently the researches of Norman Lockyer 
tend to throwa doubt on the fixity and constancy of some of 
these lines, 

We haro heie evidence "which conclusively proves that the 
suns surface and swroundings are not maintained m a constant 
condition, The evidence may not justify us in asserting that as 
his surface changes so must tho force which he pours ont on the 
earth necessaruy change also; but it certainly justifies us in 
entering on a systematic examination of that question with the 
appliances which modern physical astronomers hare contrived 
for the 

In what, then, should this systematic study of the sun consist? 
Up to the present time the spots have been the main object of 
study. Most valuable observations on these have been made, of 
which those of Carringt of Howlett, of Sel and of the 
Kew Obeervatory under e auspices ‘uid ‘directed of Witren 
De le Rue and cur Stewart, may be mentioned as the most 
complete and most -continued. But excellent as these series 
are, and great as is their value, this consists chiefly in their 
having shown the extent and character of the work that has to 
bo done. They labour under the unavoidable defect of frequent 
eq M E DEAE 
thus lost in , and the evidence afford 
one-third is miah in value, But even some of these re- 
searches have now been discontinued—in the case of Kew, for 
want of the requisite funds. 

The conclusion arrived at by those who have devoted them- 
selves to the subject iP that a ly record of the es taking 
place on the sun's surface is necessary. I will here advert only 
to the changes in the spot& These we already know do not 
take place arbitranly: they gradually increase in aggregate area 
toa maximum, and as gradually decrease to a minimum—their 
period having been provisi y fixed at about 11$ years, But 


NATURE 


491 


this period has been derived from observations of all the spots 
visible, without discrimination—and the ‘spotted area” is the 

e area of all such spots. There is, however, reason to 
suspect that if it were possible to trace each individuel spot 
throughout its existence, fom its first formation to fta final dis- 
appearance, there would be found to be different classes of spots 
having very different durations and perhaps very different maxi- 
mum and minimum periods; and a reduction of these classes 
seperately might, and probably would, result in a conalderable 
modification of of the present 114 years cycle, and possibly m 
the discovery of other cycles, at present masked in the od 
determined from all spots taken indiscriminately. But hitherto 
the absence of anything ap EN ee One apo 
has precluded any attempt to them. What is true of the 
spots is also probably true of all other manifestations of solar 
en 


ith respect to sun-spot researches, it fortunately happens 
that the photographic records need not be all taken at the same 
station. The record of one day taken in England can be com- 
bined with the record of the next day taken at the other side of 
the globe. Hence, 1n order to obtain this daily record ıt is on] 
necessary to select a certain number of stations in localities su 
that there shall alwayg be clear weather at one of them. India 
offers peculiar facilities for such a selection of stations, o to 
the of climate to be found in that country d 
the same od of the year. Perhaps four or five such stations 
would suffice for India, and if absolute conunuity of record could 





I should state that in advo- 


other methods of meteorological research, now in use, should be 
abandoned. It is obvious both methods must be employed. 
Whether present methods do not admit of considerable extension 
and improvement, is a very important question, on which, however, 
I do not ete propose to enter. Nordo I intend to discuss the 
question whether the sun stations now advocated should not also 
be meteorological stations in the ordinary sense, This, like many 
other such questions which will have to be settled, is an admı- 
nistrative detail, which I shall not step sside from considera. 
tion of fundamental principles to discuss. 

It is scarcely to point out that sucha system of dal 
solar record as I have indicated is beyond the reach of indiv{- 
duals, ma muh if attempted at all, be established and main. 
tained by the State. The degree and direction in which the 
State should aid the advancement of science has been much 
debated of late, and the British Association has contributed 
powerfully, by obtaining a Royal Commission ided over 
the Duke of Deriks to the solution of this difficult BOT 
As I have taken a part in these discussions, and have given con- 
siderable attention to the subject, I may perhaps, without ım- , 
propriety, hero state what appear to be the principles applicable 
o oo quo "e are Bon concerned with. 

e p vate enterprise should not onl: 
be allowed dero perfect P ien from interference or uu 
petitlon by the State, but that it should be encouraged and aided 
in every possible way. 

The second principle is that the State should step in where 
private enterprise fails, and itself conduct scientific 
whethey observational or experimental, subject to the following 
main conditions :— 

(a) That the probable results of the research will be beneficial, 
in the widest sense of that term, to the community at large, orto 
the various departments of the State, 

(6) That the research is too costly, or commercially too unre- 
munerative, to be undertaken and vigorously prosecuted by ım- 
dividuels, 

(c) That the research requires continuous uninterrupted work 
extending over very long periods, and conducted by systemati- 
cally SR pm establishments. ? 

Probably no case could be mentioned as so completely satis- 
fying these three conditions as that of researches i 

interest in the 
num of well-equi 
merely for many years, 
for centuries. 
individuals. 

I wish to guard against being thought to assert that the study of 
the sun will certainly solve all the of meteorology. l do 
assert that the strongest possible jeisef facie has been made out 
against the sun as the principal er in meteorologica 


estab 
ut certainly for ons—possibly 
tile to demand from 
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are ample igroums for putting him 

Let us however suppose ' impossible case of his 
worth all the labonr of obtaining it—eliminating, asit would do, 
one, and that the most conspicuous of pro causes, and so 
narrowing our inquiries to those that remaim The more likely 
however, will be that whilst the sun will be proved to be 


that the forces of the sun are self- enerated 


constitution of the sun. But though disclaimmg 
may, on bebalf of my practtcal object, point out that we already 
what may at least be claimed to be aptive evidence 


I would here remark that I have urged the study of the sun 
cal of view in order to give a.practical 


can grasp 


| 
; 
| 


all 


no weight. as our President so eloquently impressed 
-upon us in the address with which he opened this Sectich, is one 
and indivisible. It has been broken up man into its various 


“1 branches to serve his 


tween the observatory, the laboratory, and the mathematícian's 

study. The isolation of ds of research is no longer 

tolerable: each owerer indirectly and insensibly, into 

the other througH that “border land” which, as our President 

reminded us, ‘‘recent investigation has shown to be so fertile of 
H : 


communication be- 


IN WHAT, WAY AND AT WHAT STAGE 
CAN TECHNICAL INSTRUGTION"BR BEST 
INTRODUCED INTO “OUR SYSTEM OF 
NATIONAL EDUCATION* 3 


T will the consideration of the subject, the discussion 
of which I been requested to ice, if we admit 


institutions follo 


neers, builders, p merchants, j z 
schools last July, ha attained the ages of seventeen to twenty 
ule of Cologne, the save mmber of - 
580, has 28 masters; the Gees 
averaging 540, has a staff of 32 masters: In every German 
there are, in addition to the Gym- 


Berlin, 

town of the least tm 

nasium or Clasaical l, one or more technical schools resem- 
ing those of Berlm and ; the numerous Universitles 
and Polytechnic Institutions the requisite staff of teachers. 
The fees are small, I have no information as to those of the 
schools which I have quoted, but I find from the of 
another celebrated trade school, thet of Barmen in West- 


munici and private persons vie with each other in lacing 
gura of scholars of. the elementary scliocts who 


of the poor receive, up to the age of fourteen years, sound ele- 
instruction, not confmed to i iting, and arith- 


pean 

some clementary teaching in science, and instruction in the reli 
which their perents acknowledge. . 
system of education such as I have referred 
the great public sch available only to the 
rich, we have in England for the middle schools like those 
attached to King's and University Colleges, the City of London 
School, the Bristol Trades School, and, thanks to the Endowed 
Schools Commisaloners, a few efficient or at any rate i 
grammar and endowed schools, amongst w Ioui mom 
particularly name the school at near Skipton, as 
one where instruction in science has included in the general 
plan of instruction ; and a small number of exceptional private 
schools in which a praiseworthy attempt is made to adapt the 
instruction to the requirements of industnal and commercial 
classes. Tarin ee ee retin thelr papia ee 
Pose cp niteen to seventeen n aro reckoned 

are utterly to wants population. 

Pen. ade Daldag ve shell acc Jive e suff adt : 
mimber anil Leia probani eee ee ee MAT 
his child to school will, in some way or other, in all cases 
made a legal obli ; but so long as the necessity of rendering 
our training for elementary teachers hly national 
and efficient is not acknowledged, and so long as Sstruttion 
schools is left in a great measure to 


gnel tie TORR approach the German schools in nnmber 
and value it be vain to expect that technical instruction will 
be universally accessible, and we can only hope for its gradual 
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introduction, availing ourselves of ing resources, with such 
improvements as may be looked for the stimnlus of the 
increasing interest evinced by some of our great corporations, by 
the parents themselves, and consequently by the Legislature. 

One important step in the right direction hes lately been 
taken :—Althongh the political chief is sull a species of man 
whose duties include the of Ballot Acta, the suppression 
of foot-and-mouth disease, the negotiatióh of Washington 
Treaties, the Government departments of literary mastruction and 
of Sclence and Art have peen placed under the contol of a single 
permanent administrative h . 

I understand technical instruction to include, besides the 
teaching of industrial manipulation, which for our present purpose 
we may exclude, firstly, drawmg, mathematics, and the physical 
sciences, which are the bases of the industnal arts ; and secondly, 
the application of those sciehces and of the ait of design to indus 
trial purposes, I should place in the first division such subjects 
as :— 


Pure Mathematics. Chemistry. Physical Geography. 
Geometry. Physics. Biology. 
Theoretical œ Me- Geology. Astronomy, &c, ; 
chanics, 
and in the second— 


Building Construction, Machine Construction, Met allurgy. 
Naval Architecture. Chemical}and Manufac- Agriculture, &c, 
Applied Mechanics, turing Technology. 


Althongh this list is incomplete, it will be obvious that the field 
1s too wide to be covered within the school period, even when 
the pupils remain at school to the age of adolescence ; bearing in 
sind always that instruction in technical subjects to the exclu- 
sioa of other branches of a liberal education would defeat its own 
object. Much more is this the case with children leaving school 
between the of thirteen and sixteen, The choice of subjects 
T the age at which school instruction is to termi- 
nate, with the future career of the scholar. 

A condition precedent, however, to the possibility of technical 
instruction 15 & due provision of sclence teachers. For these 
we must look, in the mam, as to elem schools, to our 
train colleges, assisted by such insttntons ns the Science 
School of South Kenmngton, and as to onday ari to 
the Univermties, and to mstitutions like King’s College, Uni- 
versity College, and Owens College, The traming colleges 
should add a thid year to their curticulum ; instruchon in 
mathematics and in some of the other subjects which I have 
included in the first divimon should be of the obli- 
gatory course; and no elementary school containing, for 
example, 100 children and upwards should, after a certain date, 
recetve the Parliamentary grant on results, unless it had a 
teacher who had passed satisfactory m Geometry, in Physical 
Geography, and in Physics or m Biology. A man thus quali- 
fied, having become familiar with the method of science, could 
1f he chose, afterwards acquire other theoretical subjects as well 
as those of application, included in the second division; for 


instance, e chemical technology, or agricul- 
ture—a himself for that as to the first class of 
subjects, of the annual courses for elementary teachers at South 


isi ee or of any other means of mstruction which may be 
within reach. But if he stopped short at the limited. but 


exact instruction in theoretical science which I su him to 
have obtained in the training college, he would infmitely 
better qualified as a teacher than if during that course he had 
taken up a greater range of subjects superficially. Whether he 
be competent to teach many subjects or not, the children of 
the elementary schools whom he fs to mstrnct have not tune to 
acquire more than the rudiments of one or two theoretical 
sciences, At the same time an elementary teacher, who is 
qualified to grve instruction m the applied sciences, will find 
employment in adult classes, such as those in connechon with 
the Science and Art Department. 

Assuming, then, that every elementary school for 100 pupils 


¢ phenomena of nature. Those 
who are acquainted the admirable text-books on Elemen- 
tary Science of Prof. Balfour Stewart, Dr. Roscoe, and others, 
cannot doubt that the task of compiling such a readmg-book will 
be undertaken by competent hands, as soon as the want of it 


factory 
taking 

leisure homs of the ee cama which A ou 
almost every district of the United Kingdgm. How much may 
be done there is evident from the success of the Andersonian 
University in your city, with its 1,400 students, io whose founder 
belongs the honour of having been, more than a century ago, the 
originator of scientific instruction to the ing classes, Chil- 
dren thus 


pood amber of candidates in the advanced stage “ suppose that 


order to das the vibrations of a 
the string,” “that a ship is the of vessel that would 
usually be employed for ining air.” 
ter ous examples of adult instruction in 


Msc e a a gie been received in 
elementary schools I may name the lectures for working men of 
Owens College, numbering more than 600 students, under the 
gratuitous tuition of the professors of that institution, and those 
of the Mmers’ Association of Cornwall and Devon, organised 
some dozen years ago by Mr. Robert Hunt, F.R.S., Keeper of 

Records, whose teachers seek out the working miner i 


his and make him familiar with the laws of the forces 
and the of the matter with which he is brought into 
to allude further 


contact in his daily work. But time is wanting 
to the subject of adult elementary instruction in science, nor 
will I enter into the question of science teachmg in our great 

blic schools, which has been an into by Mr. Norman 
tine F.R.S., the secretary of the Royal Commission on 
Scientific Instruction, "whose report will doubtless be forthcoming 
befare long. 

In secondary schools, ‘assuming the existence of competent 
teachers, and that they retain ther scholars from the age of 
elght or nine to sixteen or seventeen—I should commence, os 
m the elementary school, with lessons in drawing and on 
familar objects, and in Physical Geography; and introduce 
Mathematics, beginning with Geo: at the age of eleven or 
twelve, continuing it until the pupil leaves school; systematic 
instruction in the elements of natural science might nt the 
age of ten to eleven with Natural History, ; 
and the six years until the pupil leaves at the age of sixteen or 
seventeen could be made readily to include succesmvely the 
elements ef that sclence and of Phynos and Chemi. With 
the exception perhaps of applied mechanics, it w not in 
my opinion Ve pobe to include the applied sciences, but the 
teacher would te his instruction by practical applications. 
Work in the laboratory is a necesmty if a thorough appreciation 
in kind, however limited in extent, of natural science is to be 
ee but the experience of the Rev. W. Tuckwell, of the 
College School at Taunton, communicated to the British Asso- 
ciation, and of others, shows that a school laboratory need not 
cost more than 200/. to 400/, 

Only in those cases where school education is confinued to the 
aye of d teen or nineteen years would it be desirable to intro- 
ducs subjects as building, or machine construction, or 
cienie technology: In all other cases more real progress 
would be made by devoting all the available time to theoretical 
science. The scholar who enters into active life as an apprentice 
at the age of urteen or pigs Noul see in the workshop 
the application of the principles w he would have learnt at 
school, and, if diligent, he would find opportunities of further 
study 1n adult classes, m factories, and in text-books on i 
subjects. For instruction in the entire range of theoretical and 
applied science it would be necessary that the studert should 
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continue the course, comménced duting the school age, at the 
University or-at a Pol Institution such as there is now 
some hope that the S . School at South Kensington may 
become. . = E 

Although I havé excluded instruction in technical manipu- 
Tatton from the subject of thle paper.-I think i add that 
the ‘students of King’s College ot King’s School 


save much time and drudgery diring their pup by the prac- 
tical skall acquired in the ps attached to the College, and 
that ‘according to competent observers like Mr. Nuseey, of 


Leeds, the artisans of Elberfeldt, Crefeld, and other continental 
towns derivp greet advantage from the schools of design and 
so-called wes schools. 

.' should not 


measure to their superior 


recently contributed a sum 2 200, 000%, ; Yor! 
by the establishment of the of Scienco at Leeds, to 
which schools of science are to be affiliated; the 
- Com of Clothworkers, by the foundation of scholarships, 
and pesi aar iud, cpi ae in the York- 
shire College ; the -University of and the coel-owners 
and manufacturers of the North òf England, by thar joint fom- 
dation of the School of Science at Newcastle ; ford, its 
onago of the College to be established at Bristol ; and the 
‘Company of Merchant Adventurers, by the aid which it is giving 
to the Trade Sèbgol of the, mnis he not only diresuy TO- 
mo the er technical instruction. amongst pop ns 
ges Hult Sock dans, put will Iurnish competent teachers 
to the elementary and schools of their own and other 
© localities. I think there is no fear that work of such national 
importance once so actively begun will suffer any relapse ; but it 
be in the power of this Association to promote by discussion 
and advice its intelligent and economical organisation. 
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SOCIETIES AND ACADEMIES 
: PARIS i 
Academy of Sciences, Oct. 5.—M. Bertrand in the chalr. 
—The following papers were read :—Researches on the condi- 
tions of remstance in cylindrical boiler, by M. H. Resal.—On 
the exact values of the angles in the crystals of titaniferous Iron, 
by M. N. de Kokscharow. —R on the machine for freezing 


by the evaporation of methylic , invented by M. Ch. Tellier; 
and on the preservation of meat in the air, cooled by this apparatus, 
by the Commulsioners, MM. Milne-Edwards, P and Bouley. 


—On the temperature of the sun, by M. J. Vio The author 
starts with the fundamental equation af — at = ® a*, and, from 
4 


determinations of the intenmty of solar radiation es the 
value 1550" to what he calls the qfactioe femperature qf the sun. 
The true-mean temperature of the surface of the sun is‘estimated 
at 2,000°.—Note on magnetism, by M. J. M. Gangam, a con- 
tinnation of former researches.—Seventh note on the conductivity 
of ligneous bodies, and of other substances which are bad con- 
-ductos by M. Th. du Moncel— Experimental researches on 
explosive substances, by MM, Roux and Sarran.—On & 


giving continuous indications for the determimation of the law of 


vanation of pressures produced by the gases of gunpowder, by 
M. Ricq.— aie daz ai of pim aad che imd us 
colounng matters. by M. A. ichl.—New obse ons, 

` on the chemical com of the waters of - 
M. E. Filhol.—M ethod of determination of copper by 
Hiquids, by M. Pr. — Comparative and 
icalexuminstion of the hypotheses whi ve been adygnced to 
of comets and the acceleration of their motion, 
pion, The author attempts to show in this 
memoir ; (1) that a force dhected along the radius vector develpps 
m the two opposite parts of an elliptical orbit the 
major axis, two tangentlal components of contrary signs, of which 
the effecta are exactly co 3 (2), that the force gives 
pa to a third companent opposed to- gravitation, of which the 


advances than our- |. 


.Ox THe Necessity rox 


fral result is to increase the dimensions of the orbit ; (3), it is 
shown that at the distance at which comets’. tails commence to - 
be seen, the mys of the sm would not an appreciable 
sabstance.—On tho - 

of the different parts of the 
attacked by. Phylloxera, by M. 


lloxerized 
by E Bett, by MD. Moni 


Experiments made at Montpelier with the same substance, 
by M. Alph. Rommier.—Observations on the points gained by - 
a tie ag ein eh Cs ema 
letter from M. Signoret to the perpetual secretary. — Observations 
concerning the recent communication of M. Balbiani on the 
different wn of the Phylloxera, by M. Lich- 
tenstein.—Trial of infection a healthy vine putting 
Phylloxera in contact with its rootg by M. Delorme.— 
On the (means to check the p of Phyl- 
of n in particulier, by M. x 

o treatment of phyl- 

M T. 


that the news received from the first four Transit of Venus expe- 
ditions was on all points. —On thé pretended Saharan 
Sea, by M. A. Pome].—Obeervations on the anclent central sea 
of the Tuniso-Algerian Sahara, by ML Videt d’Aoust.—On 
tlie ee cortes D NDS of a by M. C. ` 
Jordan.—Electro-diapason of variable period, by M. X. Mer- 
cadier.—Electro-spectral tube, or ‘‘fulgurator,” for tho obser- 
vation of the spectra of metallic solutions, by MM. B. Delachanal 
and A. Mermet.—Note on supersaturation, by M. Lecoq de 
Botsbandran.—On the action of bromine on certain alcohols, by 
ME Herip Note on the production of oxamic acid by-the 
oxidation o 


Tissandier. 
—Note on the ic observations made during the 
balloon ascent of Sept 24, for studying- variations in tho exten- 
sion of the colours of the spectrum, by M. W. de Fonvielle.— 
On the feeble influence which diluvian waters have exercised on 
the formation of the valleys of the Paris basin, by M. E. Robert. 
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THE UNIVERSITIES COMMISSION REPORT* 
II. . 
T has of course been always well known that the 
endowments of Oxford and Cambridge have been by 
. law restricted, till within the last few years, to members 
of the Established Church; but to the outside world it 
will probably be a surprise to learn from this Report how 
far-reaching have been the consequences of this restric- 
tion, and how deep is the ecclesiastical character which 
has been thus imprinted upon a large portion of the 
academical wealth which the nation imagines to be at its 
own free al, It must be premised that in this 
respect, as im so many others, Oxford furnishes far more 
matter for comment than Cambridge, so that the follow- 
ing illustrations will be mainly taken from the former 
University ; and also that it is regularly in the most 
wealthy Colleges that ecclesiastical objects receive a dis- 
proportlonate amount of pecuniary aid: two circum- 
stances which point to the conclusion that it is superfluity 
of income which causes the interests of education and 
learning to be cast into comparative neglect. 

The synoptical tables at the end of this volume state 
that the Oxford Colleges have in their gift or annexed to 
their Headships 436 benefices of the returned annual 
value of 187,000. It is notorious that these returns are 
considerably below the gross amount actually received, 
but as they stand they represent a sum equal to more 
than two-thirds of the total amount which these same 
Colleges receive from their corporate endowments, The 
proportion at Cambridge is not quite so large. Some of 
the Colleges have exercised their statutory powers of sell- 
ing their advowsons, but to no great extent, and it is yet 
a moot legal point whether the money produced from 
such sales can be diverted to purely secular objects. It 
is noticed, however, by the Commissioners, that in one or 
two cases such money has been carried to the ordinary 
account, and that in others it has been appropriated to 
purposes which otherwise must have been paid for out of 
the corporate revenue.  The' proper disposition of the 
wealth represented by these advowsons is clearly one of 
those questions which should not be left to the varying 
and self-interested action of the individual Colleges, but 
must be resolutely faced by Parliament, and if it be 
decided in the way which the progress of modern 
opinion seems most disposed to favour, there will re- 
sult a very large increase on the total of 260,000} a 
year mentioned last week as the clear sum available 
in the reconsideration of the endowments of Oxford. 
According to another heading in the synoptical tables 
the total sum of 8,6007. is expended upon the College 
chapels at Oxford, a total which will probably not be con- 
sidered too large, when it is also stated that/out of it are 
maintained the great choral services at Magdalen, New, 
and Christ Church, at an average of more than 2,0097. 
each. This sum, hewrerer, deserves quotation, if only out 
of contrast with the item which follows under the head of 
* Library," which amounts at Oxford to the bare pittance 
of 1,3007. Here also the amounts expended at Cam- 
bridge upon the ecclesiastical and secular establishments 

* Continned from p 476. 
Vor. x.—No. 260 
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are awarded something besides from Trust funds and 
from fees on graduation, but the circumstance that their 
wants are so conspicuously put into the second place is 
most significant of the general tone of feeling prevalent 
at the Universities on these matters. 

Another item in these tables is headed “ Subscriptions 
and Pensions,” amounting at Oxford to close upon 9,0007, 
which may not perhaps seem an extravagant expenditure 
for the owners in fee of so much landed property ; yet 
it will be viewed with much suspicton by those who know 
how feeble College meetings are in their resistance to the 
importunities of past members of their body seeking pecu- 
niery help for all those objects which the Church of 
England takes upon itself to perform in rural parishes. 
The part of this subject, however, which is destined to 
attract the largest amount of public attention is that 
which has reference to the augmentation of College bene- 
fices out of corporate income, a process by which, as was 
before tolerably well known, the clerical fellows, forming 
as they do a majority in the governing bodies, provide 
comfortable pensions for their own declining years, and at 
the same time evince therr interest in the general welfare of 
the Church. The extent, however, to which this process 
has been carried on is now revealed for the first time, 
though it is not quite apparent whether all has yet been 
disclosed, for in the course of their inquiries on this topic 
the Commissioners have not unnaturally been met with 
considerable ‘reluctance, and in some cases apparently 
even with evasion. The synoptical tables for the Oxford 
Colleges give the amount thus annually devoted as just 
g,000/,, which may,be thought a fully sufficient charge for 
this item, being more than is set apart for College 
officers, for the management of estates, or for invest- 
ment, This figure, however, it cannot be too widely 
known, is a totally delusive one, and probably does not 
represent one quarter of the amount which is really 
squandered in this way, This conclusion would be at 
once suspected by anyone who has an inkling of the 
facts, when he reads that Queen’s is credited in this table 
with nothing at all, and Magdalen with only 177, ros. A 
more particular examination of the full returns made by 
the individual Colleges amply confirms these suspicions 
by proving, though in a roundabout way, that Qucen's 
really pays away to incumbents 3,0007. a year, and Mag- 
dalen no less than 9,0007. To this it may be added that 
Christ Church, which in the tables is only credited with 
2,000/,, does as a matter of fact spend just four times that 
amount; and that since 1835, and chiefly within the last 
few years, has given away 28,0007, for cognate eccle- 
siastical purposes. In connection with this subject, it 
may be mentioned that Magdalen possesses a certain 
benefaction called the Sheppard Fund, subject to no 
specific conditions, except that the proceeds are to be 
appropriated “to such uses as are likely to promote piety 
and learning in Magdalen or any other College." Out of 
a net 2,0004, a year received from this fund, 3004 is spent 
on management, &c., the ambiguous item of subscriptions 
runs away with 470/, while 7207. is swallowed up in eccle- 
siastical objects, leaving a bare 5404 for Magdalen Col- 
lege and other schools, The accounts of the Hulme 
Trust connected with Brasenose teach the same lesson, 
for in that case no less than 4,000/, per annum out of a 
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net revenue of 6,0004, under the authority, it is true, of 


recent Acts of Parliament, is devoted to Hvings and’ 


. churches; a considerable deviation, as the Commis- 
~ sioners observe, from the intention expressed in the will 
--_ of the benefactor. Thé returns of the value of the Profes- 
sorships are equally significant, for the five Divinity 
Chairs are each endowed with 1,500/. and a house 
whereas the average of the remaining Profeseorships can- 
not be more than 5004. without a residence. Tt may here 
be incid mentioned that the collective income of 
the Oxford Professors‘from all sources amounts to 25,000/., 
of which only 4507. comes from fees, and more than half of 
this latter sum from the fees of the four Science Professors. 
ni Concerning the number of Fellowships confined to 
' those who have taken òr who have promised to take 
orders, this Report is entirely silent, on the same prin- 
ciple apparently as it omits to state what proportion: 
of the College. endowments is apprdpriated to the en- 
couragement of Physical Science. For information on 
. this latter topic, recourse may be had to the Report of 
another Royal Commission lately published, and- the 
University Calendars yield some evidence on the former 
point As to Oxford, it has been calculated that with 
- the exception of Merton, where íor the future all 
Fellowships, as well as the Headship, will be entirely 
open, nearly haf. the Fellowships are what is com- 
monly called clerical, and all the remaining Headships 
“are confined to clergymen. The proportion in the 
different Colleges is very irregular, but the reader will 
. hardly be surprised to learn that, in accordance with 
what has been intimated above, at the four wealthiest 
Colleges the proportion is ul d E E 

` “to one lay. 

All these facts, and there are more of the same charac- 
ter, seem to point one way : that when the reconstruction 
of the Universities becomes a matter of public and not 
special interest, and when the uses to which their endow- 
ments are put shall be fundamentally reconsidered in the 
light of modern experience, one of the first questions 
which the nation will have to decide for itself will be 
whether so large a portion of academical property shall 
in the futuré be limited to purposes which certainly are 

. not educational, and nowhere else than in England 
would ever be thought to be academical. That the Col- 

_ leges themselves cannot be permitted to settle these great 
questions at their own sweet will is abundantly made 

clear by the facis recorded in this Report. It may be 

ted that the reformed statutes of a few of the Ox- 

ford Colleges, which are appended at the end of this 

volume, promise to abolish certain of the more prominent 

in their constitution, which evils indeed nowhere 

fin any active defenders ; but in none of these schemes 

is adequate importance attached to the duty of encou- 

raging origiftal research, the one part of its academical 

fonctions which Oxford neither performs nor regrets to 

Sant left unperformed. Moreover, the well-intentioned 
“activity of some three or four of the less wealthy Col- 
leges afords no guarantee that the greater institutions 

will hot continue in their wasteful courses, and permit 

Tresh vetted interests to be acquired daily.” Perhaps 

public opiüion is not yet fully ripe, and’ perhaps those 

who have in themselves in these subjects are not 

yet y unanimous ; but for the future, at any 


: music. 


rate, no excuses of this kind ought to be tolerated. The 
Commission on Scientific Instruction and the Advance- 
ment of Science has thrown into shape a scheme of 
reform which, though primarily adapted to the case of 
original research in the physical sciencés, is capable of 
being extended {o similar branches of genuine study, and 
to the outline of that scheme many prominent- mén, 
statesmen and others, have given in their adhesion. 
This Commission has now in its Report given us all the 
materials requisite for discovering where the necessary 
funds shall come from ; and from henceforth it will be only 
due to laziness, or to individual perversity, if a definite 
scheme of University Re-organisation, conceived in the 
interests of unencumbered investigation and mature study, 
is not soon presented for the acceptance of the public. 
— sur a, 








SEDLEY TAYLORS “SOUND” 
Sound and Music: a Non-mathematical Treatise, By 
Sedley Taylor, M.A. (London: Macmillan and Co.) 
INDING from the title-page and preface that this 
work, theugh non-mathematical, undertakes to give 
an account “of the acoustical discoveries of Helmholtz, 
we acknowledge having felt somo misgivings when we 
commenced the perusal of it. We will presently inform 
our readers whether we found our fears justified or not by 
the book itself ; but we must first state why we felt them. 
The recent reasonable and even necessary outcry for 
popular scientific education in this country has led to the 
publication of a perfect shoal of elementary treatises, 
Everyone who has a smattering of knowledge or who has 
access to a consulting library considers himself thereby 
fitted to write a treatise. For one such that 1s written by 
a man thoroughly competent as far as knowledge and 
experience can qualify him, we have half a dozen written 
by popular lecturers, or rather showmen, in whose eyes 
sensational experiments sensationally described form 
the really attractive portion of science! Besides these, 
we have a dozen others—some the work of those fluent 
writers who can master a new subject in & week, 
complete an octavo treatise on it by the end of the 
month, see it tbrough the press, and proceed imme- 
diately to repeat the process on something newer still; 
the others, the original work of uninstructed but aspiring : 
men, who have learnt too little to be aware elther of what 
science is or af their own utter ignorance of it. Thisis . 
no fancy'sketch, but, as all competent to judge will allow, 
an exc ly unpleasant reality. In some subjects, no 
doubt, competent men have the field (as yet) left almost 
to themselves. It is only now and then that an ignora- 
mus ventures to produce a treatise on Hyperdeterminants, 
Vortex Motion, or Specific Inductive Capacity. Yet, if 
books on such subjects could command a host of eager 
and ignorant purchasers, there would soon be a supply 
from quarters hitherto undreamt of. But anyone and 
everyone can write on such simple matters as heat, light, 
electricity, or (more to our present purpose) sound and 
.“ Bother Helmholtz, and ec lerk-Maxwell, and 
Thomson,” cries a public athirst fors sensation, and whose 
palate is already dead to all but the most potent spices ; 
“we want excitement, knowledge too if it comes pain- 
lessly, but excitement ; " which (vir the sensation and 
the excitement) are precisely what that same public will 
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* get from Mr. Taylor's work, Not once, in the whole 
course of his 219 pages, has he condescended to cater for 
the mere amusement of his reader. We hope, but almost 
against hope, that this will not interfere with the sale of 
his book. 

The book, with the exception of a few flight blemishes, 
to some of which we will presently advert, is a very good 
one indeed : lucid, comprehensive, and accurate. Many 
of the more difficult ideas introduced are illustrated very 
bappily by analogy ; and, so far as the first half of the 
volume is concerned, there is nothing which should pre- 
sent a difficulty to any reader of average intelligence. 
It is necessarily otherwise with the second half, which 
treats mainly of music, for this is a subject which mere 
intelligence, however acute, will not enable a man to 
master. Ong may as well discourse of colours to the 
congenitally bifnd, as of music to a man devold of “efr,” 
It has often struck us as one of the most remarkable of 
phenomena in the physical world, that while we ourselves 
were only greatly annoyed by the distordaht grinding of 
some street-organ miscreant, one friend beside us has 
been almost in a state of frenzy, while another, on the 
contrary, listened with the most stolid indifference. [We 
leave it to the psychologists to consider whether the 
mind itself may not, in certain individuals, have similar 
excess or defect in some particular quality, and if so, to 
explain by it the existence alike of sceptics and of 
fanatics.] Considering that this extraordinary difference 
is often found to exist between individuals nearly related, 
and in all other particulars closely resembling one another, 
it is not to be wondered at that even among those who 
possess in a special manner an ear for music, individuals 
should be found to differ widely from one another on 
many of theless important points, In such a case who 
isto decide? Ceteris paribus, we should be inclined to 
side with the mathematcian, who has, as it were, an 
extra sense in addition to those possessed by his antago- 
nist, Wherever, then, we find that Mr. Taylors view is 
not exactly in accordance with that of Helmholtz (though 
the discrepancies, so far as we venture to think we under- 
stand them, are few, and, with one exception, of appa- 
rently small importance), we are inclined to take the side 
of Helmholtz But, we repeat, this is not to be con- 
sidered as a demerit of Mr. Taylor, for the main point 
of variance (if we be correct in supposing it to exist) seems 
to be an esthetic one, upon which only a comparatively 
small number of persons (and these not only exceptionally 
gifted, but also highly trained) are competent to form an 
opinion, We outsiders may judge of the value of such 
opinions by comparing the verdicts of different art critics 
on the same picture; though in the case of sound, where 
the physical processes (in the external ear at least) are 
thoroughly known to the mathematician, he ought to 
have a decided advantage over those who have not his 
physical insight. The following passage ($ 75), seems 
particularly happy :— 

“That two sonnds should produce absolute silence 
seems, at first sight, as absurd as that two loaves should 
be equivalent to noebread. This is, however, only 
because we are accustomed to think of sound as some- 
thing with an exteinal pr ees existence ; not as con- 
Pair tuere in a state of motion of certain air-particles, 
and therefore liable, on the application of an o posite 
system of equal forces, to be absolutely annihilated. 


There is; however, considerable objection to be taken 
to the word yorces. Had Mr. Taylor said stosvons, or still 
better disturbances, the passage would have been not 
only clearer but more correct. 

A closely-connected mistake occurs, in two different 
forms, in $$ 22, 5o. In the former, the word /#rce is 
used in place of exergy ; iri the latter, exergy is used where 
Jorce is obviously the correct word. But here, though in 
all probability unconsciously, Mr. Taylor is only following 
the mietaphysicians and other quast-scientific tien, who 
give what they call a “ broad basis ” to the meaning of a 
wotd by using it now in one sensé and anon in quite a 
different one. 

Another curious statement occurring in § 8 and re- 
peated ih § 37, 8eehis to stibw that Mr. Taylor's clock has 
a half-setbtid pendulum, for he speaks of a complete oscil- 
lation (from side to side aid back again) as taking place 
in dhe second $ 

The inherent defect ot all tion-mathematical treatment 
of a sübject ündoubtedly tHathematical shows itself in 
the tlaboratetiess of Mr, ‘fiylar’s explanation of wave- 
motion. We art quite stire that a very slight amount of 
the most elementary geometry, properly introduced, would 
have enabled him to condense the whole of this part of 
his work into one-third of its present bulk or even less, 
and this with a decided increase of simplicity and intelligi- 
bility to the ordinary reader. 

We object entirely to the word sicily in the foot-note 
to $5, for, instead of being not strictly accurate, the state- 
ment referred to is not even approximately accurate. In 
the same sectioh there is ari illustration of wave propa- 
gation by the alternate kmeeling and standing of the indi- 
viduals of a line of men, where the readet is likely to be 
much puzzled by the printing of “two, six, and nine,” 
instead of “twenty, sixty, and ninety.” This, however, 
may be called hypercriticism, so we ptoceed to point out 
that in § 23 there is a genuine blunder. Mr. Taylor says 
that in the diminution of loudness and dying away of the 
sound of a pianoforte wire once struck, “the effect produced 
is the same as if our harmonium had, while sdunding out 
its note, been carried gradually further and further away 
from us,” forgetting altogether what, indeed, we do not 
find in his book, the lowering of pitch which accom- 
panies diinitiutiot of intensity when the source of sound 
moves away from the observer. 

In § 54 the word subwissión (subdivision ?) produces a 
curiotis Effect, due probably to the printer. 

We conclude by repeating that the work is a very 
good one, worthy of the subject; and that we are 
glad to see that (in default of an English translation 
of the * Tonempfindungen") the beautiful discoveries 
of Helmholtz have found in this country an able 
and congenial exposito Had we thought less of 
the work we should not have been driven to criti- 
cism of mere isolated words or phtasts which 
easily escape detection by an authorhimself, Yet, afer 
all, we must conclude with an expression of amazement 
that a man who shows himself to have sb thorough an 
appreciation of harmony as does Mr. Taylor, should 
tolerate for a moment in his pages a foreign wotd such as 
timbre, when we have an excellent and generally received 
English equivalent for it; or employ for a concord such 
a hideously inappropriate word as the English c/axg, 
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‘MAREY'S “ANIMAL: MECHANISM"? ` 
| Animal Mechanism, By E. J. Marey. “The Inter- 
national Scientific Series.” (Londen : Henry S. = 


and Co., 1874.) E 


(C) more than one occasion during the last year ar o 
we have drawn attention to a small French physio- 
logical treatise by Prof Marey, entitled “La Machine, 
Animale.” It is not only to a passage here and a passage 
there that We have had to refer, but-to the thorough expos!- 
' tion of intricate proBlema of mechanical physiology, which 
have been worked out with a degree of ability rarely to ` 


‘iat et be Nippon Jessie o beer proof oF tits 
than the fact that whtil Prof. Márey quite recently dis- 
proved it, the theory of the brothers Weber was generally 
. accepted, namely, that the non- supporting leg” moves 
pendulum-like ip walking. 
. Whilst, with the mind otherwise "noccupied, anyone 
sets to work to study the different movements of his 
legs in hopping, jumping, walking, and running, there 
are many points that he can make out without further 
assistance, such as the fact that in walking the feet are 
never both off-the ground together, whilst in running the 
body is unsupported between each two steps. Our author 
and one of his pupils, M. G. Carlet, have, however, suc- 
ceeded in putting down the results of their carefully 
conducted experiments in a form which allows of their 
being studied by “others as well as by the subjects of the 


trivance, to increase the forward movement of the body 
duüng tha! ime and to Delcasoat Me moment wien the 
foot reaches the ground. < 
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be found in a single author. It is a& translation of thi 
work which forms the subject of the present review. 

Prof. Marey divides his subject into three parts: th 
first devoted to general principles ; the- second to terres 
trial locomotion ; and the third to a&rial locomotion, I 
is to the last tW of these that we wish to draw attentio 
both in this and the succeeding notice. 

Terrestrial locomotion comprises that of bipeds anı 
that ‘of. quadrupeds: man and the horse, exemplifyin 
them respectively in their most complicated forms, serv 
as excellent examples.” Human locomotion is'a subjec 
which admits of more scientific treatment than might e 


À 


experiments themselves, By means of elastic air-bag 
with connecting tubes they have transferred the move 
eni Key discuss to papery aud have baa thee Hiding 
copied as woodcuts. 

After having proved that the inten af tie presen 
of the foot upon the ground is not solely dependent on th 
weight of the body, it being greater at the end of th 
step than at its commencement on account of the mus 
cular effort then added, Prof. Marey describes the 
vertical and horizontal movements of the body in walk 
ing, and shows that the former oscillations are twice a: 
numerous as the latter. This can be verified by obser 
vation ; at all events, the rise of the body can be seen tx 
be as rapid as each step, whilst the slowness of “th 
waddle” is proverbial. Next, the greater pressure at th: 
end of each step is proved, by a very ingenious con 





the walking pace (1) of ascending a staircase (2) o 
running (3), and of rapid running (4. From these it ma: 
be gathered that in walking the contact of one foot witl 


In describing the rhythm of the different modes of the ground follows that of its fellow without any interval 


progression adopted by man, the tracings obtained by 
the recording instrument are transcribed into a notation 
which is a modification of that employed in music. Two 
„horizontal lines form the staff on which this simple 
music, consisting of only two notes, is written, A broad 
whjte line expresses by its length the duration of the 
` pressure of the, right foot; a similar shaded line does 
‘the same for. the left; 
indicates:the time during which the body is suspended 
above the ground. - On this method the diagram in 
Fig. 1 will represent the formula dri 


&ny interval between the two | I : } 
"may be termed left gallop, and (2) right gallop, according 


that in climbing a hill or going upstairs there is this 
difference, namely, that the one foot does not leave the 
ground until its fellow has been in contact with it a. per 
ceptible time ; that in running there is an interval at eact 
step during which the body is quite off the ground ; and 
fourthly, that in rapid running, though the duration oi 
each step is shortened, that of the interval is lengthened. 

Fig. 2 represents the gallop of children, (1) being what 


to which foot is in front. This rhythm will be found in- 
structive when we come to refer to the same in the horse. 


Oct, 22, 1874| 


NATURE 


499 











The upper of the two portions of Fig. 3 represents a 
series of leaps with the feet together, whilst the lower is 
the notation of the hop on the right leg, in which, from 
* fatigue, the duration of the time of contact with the 
ground increases ; it will be observed that the time of 
suspension, nevertheless, does not vary. e All these dia- 





grams are so instructive in themselves that they need no 
further detailed explanation. 

Fig. 4 will give an idea of the instrument employed in 
studying the complicated problem of quadrupedal action, 
in which it will be seen that the movements of each foot 
communicate, through elastic tubes, movements to the 


Fa 3 


levers of the recording apparatus held in the hand of the 
rider." In interpreting the tracings thus obtained into the 
musical notafign above employed to describe the different 
rhythms of human progression, the only thing necessary 
is to introduce a second pair of bars below that previously 
employed, to represent the hind feet. A diagram like 
Fig. 1 is the result. Before the introduction of this 
graphic method, the action of the horse, which used to 
be an endless subject of dispute, was made out from the 
imprint of the shoe-marks left in soft ground ; this, how- 
ever, varies for any given action-with the rapidity of 
movement and the size of the animal which forms the 
subject of experiment, 

As we explained notlong ago (NATURE, vol x. p. 
39), according to the work before us, the action of the 
horse in walking, we need not discuss that step on the 
present occasion, It is by far the most complicated of 
the movements, The trot is much more simple, being a 
double instead of a quadruple action; the opposite fore 
and hind feet striking the ground simultaneously. There 
is also an “irregular trot,” which is frequently met with, 
and depends on a lag in the ection of the hind limbs, 

“Several different paces, the common character of 
which is that irregular impacts return at regular intervals, 
are comprehended under the gallop.” There is the 
gallop in zwo, three, and four times, so called according 
to the number of sounds heard in each completed pace 
Fig. 5 gives the notation of the gallop in three-time, 





which is the most common ; 4 indicating the time, and 
B indicating the number of feet which support the body 
at each instant of the step. From it the left hind-foot is 





Fia 4. 


seen to reach the ground before any of the others, and to 
produce the first sound : the second is caused by the simul- 
taneous impact of the right hind and left fore feet ; and 
the third by the right fore-foot, which the animal always 





Fia 5. 


places forward to commence with. The similarity 
between this pace and that of children “playing at 
horses? can be ieadily seen by comparing this figure 
with Fig. 2, The gallop in four-time differs from that 
just described, in that the impacts of the hind legs are 
slightly delayed, which causes the two feet, which in 
three-time strike the ground simultaneously, to do so one 
after the other, the right hind one after the left fore, so 
that the single sound gs duplicated. 

The full gallop is so violent au action that the delicate 
instruments employed in analysing the previous move- 
ments have to be dispensed with, and a more substantial 
apparatus employed. The rider, instead of carrying it in 





his hand, has it tied, as a knapsack, on his back, and he 
sets the recording watchwork in motion with his teeth. 
Notwithstanding the difficulties of the experiment, very 
successful tracings have been obtained, which show that 
the full gallop is really a gallop in four-time, in which, 
although the fore-feet hit the ground with a fair interval, 
the hind feet hit it nearly simultaneously. The time of 
complete suspension is extremely short. 

Besides the actual and relative durations of the different 
paces, Prof. Marey's instruments are so constructed as to 
record also the rise and fall of the body of the horse 
during each. This point is of particular interest, as it 
explains the varying degrees of comfort to the rider in 


and 
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the trot, gallop, &c. The risein the trot is sudden and 
simultaneous with the time the apimal’s feet are on the 
groynd, and the fall with the time of suspensian. In the 
gallop the same is the case, though the rises and falls are 
. less sudden ; they are, “therefore, less jarring to the rider, 
though they may, in fact, present 9 greater amplitude.” 
(To bs continued.) . 








. OUR BOOK SHELF 
1.—Les Roches ; e Kase! de leurs Effuients: Methods 
"de Détermination, elc, Par Edouard Jannetaz, Docteur às 
Sciences, etc. (Paris: J. Rothschild, 1874) 

a. —Les Mintraux: Guide Pratigue pour leur Déterm- 
nation, etc’ Par F. de Kobell. Avant-propos et Addi- 
tions, par F, Pisani, Professeur de Chimie et de Minéra- 

‘logig. * (Same publisher.) ' 
3.—Le Monds Mucroscopigue des Eaux: 
. Girard. (Same püblisher.) x 
`- THESE three works form: part of a series of popular 
scientific treatises issued by the enterprising Paris pub- 


vo 


Par Jules 


lisher, M. Rothschild. They are small volumes neatly 
printed got up, and Nos. 1 And 3 are fully illustrated 
with well-executed cuts, 


No. 1 ig intended as a practical guide for the use of. 


engineers, geologi mineralogists, agriculturists, and 
pupils of ernment-. schools. Jt is illustra with 
thirty-nine woodcuts, contains a great deal of valuable: 


information in small space, and seems well calculated to 
form a useful {iltle handbook for the cJagges mentioned, 

No. 2, which is a translation’ from the tenth German 
edition of Kobell’s work by Count L. de la Tour-du- 
Pin, with a place and additions by Prof. poe a 
intended for use of chemists, engineers, manufac- 
turers, &c., and, like the above, seems well calculated to 

^ serve its p of helping those who have a moderate 
knowledge of chemistry to analyse speedily and exactly 
the principal minerals. 

No. 3 is of a much mpre popular kind than the two 
previously mentioned works; its author, M. Girard, is 
well known as a successful populariser of scientific results, 
It contains sixty-eight beautiful and useful cuts. It is 
intepded as a handbook to those who wish to derive 
amusement and instruction from the use of the microscope, 

takes up successively some of the principal points in 
the animal, vegetable (existing and fossil), and mineral 


kingdoms. - E 
oe 1 and 2 have very full indexes appended. 
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LETTERS TO THE EDITOR 


[ The Editor does not hold himself respons;bls for opinions expressed 
by Ais correspondents, Nether can he tj 1P return, 
er to correspond with the qurifers of, rejected mcrpuscripts. 
No notice is taken of anonymous communicatons, | 


Perlodicity of Auroras 


On my retum to SOM s I take the opportunity 
of being able to recur to books of reference to reply to a queson 
put by Mr. Procter, in NATUXE (vol x p. 355), w. any 
complete catalogues of auroras have been copstructed, and if they 
-show indicatiqns of periodicity in its displays, Ksemtz's" Meteoro- 
logy,” in which almost every featuze of the weather capable of 

chronicled has been fally catalogued, probably contains a 
list more or less complete, up to its author's time, of all then 
known descriptions of auroras. If thb be so, it has probably 
served for the groundwork upon which later and more complete 
catalogues have been compiled, aR and completed in his 
own and other countries. . Heis, the director of the 
Prumian Observatory at Münster, in Westphalia, is especially 
active in collecting information of the shghtest appesrances of 
aurora in any quarters of the globe, from whence published or 
of them can be obtained, Every succes- 
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meteorological 

month from their numerous observers, a list of scattered aurore- 
observations, which is probably as complete for the British Isles 
durmg the years in which these publications have been carned 
on, as the perfegt or partal clearness of the sky over this 
, and indeed over some adjacent continental stations, 
enables such a list to be made by observations, But this collec- 
tion, uable as it is for our own immediate field of registry, 
is nof assorted, nor suited, without extension by the help of 
similar collectians made in surrounding foreign countries, to be 
Siege p ducas gu been Fan a ape et 
y with the question of their periodicity, The present state of 
progress of our knowledge, Wi repaid (5 amoral fredie; we 
owe largely, if not almost entirely, to the researches of Prof. E. 
Loomis, of Yale College, U.S., the results of whose discussion 
of the collateral views and considerations involved in them will 
be found in numbers of the American ‘Yournal of Science for 
July 1860, Sept. 1870, and April 1873. In the fire of these 
a map of lines of equal auroral ency fof the northern 

P inher 2 presented. dividing Hie fio eri area of the globe 
mto zones encircling the arctic regions. It appears, for example, 
from this map, that auroral displays are not very much more 
i rare visible in St. Peters than they are in London, 
that even Boston and axe gs frequently Tisiod Dy 
them as the great northein capital itself. oval belt of 





Fia. 1 —Number of auroras observed in each month of the year (Ksemtz) 
greatest auroral frequency encloses apis the northgeographica 


and north magnetic poles, covering all the European, Asiatic, and. 
American coast lines of the Archc Ocean, and ing onwards 
from the latter across Hudson's Bay, the mouth of Baffin’s Bay, 

and Iceland, back to the North For a short distance 
within thisampls belt auroras continue to be tolerably frequent, 

and grow comparatively more scarce in Smith’s Sound and the 

northern parts ot Baffin's Bay, and indeed. apparently in propor- 

tion as the geographical north polar regions are approached.” It 
is with the onter and not with the inner margin, however, of this 
ring-maximum of anroras that observers in crdinary latitudes are 

concerned, and it is pointed out ın his most recent paper by 

Prof. Loomis, that in constructing general catalogues for de- 

ciding questions of amoral periodicity, a line, or at least a re- 

stricted zone, bordered northwards and southwards by lines of 

ual auroral frequency, should be chosen as the localities from 

which observations may be gathered. To place this line or be't 

in the zone itself of almost constant auroral achvity, where 
auroras can only vary periodically in brightness rather than in 

* Tt will be remembered that in Capt Kano's description of a winter- 
detention of ns vessel Jn Smith's Sound (the northernmost 


Baffin’s Bey, about erght and-a-half degrees from tbe north pole), it 1s related 
feohng that 


stantly fne auroras The position occupied by t Kano was 
not more then two cr three degrees from the centro of the repen of 
fast. i tho whole Arctic which 


1 actvity 
its whole cxtent, with a correspond- ~ 


latter sans to follow very noariy 
ing erpannon its width towards Hudson's Bay, the 
genoral of tho arctic coastline. _ 
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frequency, would be of no avall for enumeraHons; the zone 
selected must be one of occasional auroras, arising only from 
the southward spreading of the strongest disturbances of the 
erer-beaming and some forth-sallying illuminations of the 
north. 


It is also for such other obvious reasons Tas that years of 
arctic exploration tend to appear in general 
s of extraordmery dency, 

D Aria, Western. America, dd the wholt of the southern 
hemisphere have for the most part been made but recently or 
at very irregular intervals, that the use of general auroral cata- 
es in rations of peilodicity calls for mnch selection and 
uction of the mi cous mass of observations, A most 
ped. lara auroral catalogue appears to have been pub- 
lished y last year, or at the end of the previous »* by 
Prof. Lovenng, of the United States, of which Prof Loomis 
has employed the materials, and of which he acknow the 
completeness in terms of commendation. It extends from the 
year 500 B.C. to the year 1864, and includes with its supple- 
ments upwards of 12,000 cases of observed auroras, For the 
follomng years, from 1864 to the end of 1872, Prof. Loomis has 
continned théwatalogue for a restricted area suited to the question 
of periodicity, fertly from American sources, and peur um 
Earope) from the periodical journal published by Dr. Hes, 


Wochenschrift fir Astronomie und Meteorologie The selected. 
of observation is limited on the north by an iso-auroral lina 

ing the northern boundary of the State of Massachusetts 
and croming the Atlantic from near Boston to the north of Ire- 
land, passing thence between land and Scotland, and through 
the northern of Jutland, a little south of Stockholm, toa 
little north of St. Peters where it continues its course in 
Russia os far as long. 40° E. from Greenwich. The meridian of 
this longi detail tial of tha eise erator he DI Ge, 
and Red Sea) limits the aret on the east. It is si lumited 
westwards by the meridian of 80° W. from Greenwich, including 


wW and the eastern, but none of the western States of 
Neth ndm A y general catalogue fox this on 


wes extracted by Prof, from Lovering’s list, including 
all the auroras recorded in it in the year between the begi lng 
of the year 1776 and the end of the year 1872, their 


month and dates. The whole of this Tong Lut, lemented in 
great measure by his own inquirles, is iven at fall length at the 
end of the last paper (sg. c) by Prot Loomis. The number 
of anroras in each year, or their «noual uency, is then 
obtained and laid down in a carve for tho whole Interval of 
ninety-six years of the observations, On the same plate is pro- 
j the mean dally range of magnetic declination, and ths 
relative extent of blaek spots on the sun’s disc for the same 





series of years of observation ; the latter from Wolff's numbers, 
and the former from the average of magnetic observations made 
at P from the year 1797 to the year 1871 ımclukyve. Very 
Tasoh di appearance are all these curves: and the curve of 
sandal aaronii t equencg s fir the most shapeless in outline of 
them all; but the leading crests and troughs of the ruling 
eleven-year period of the sun-spot curve are conspicuously 
reproduced in oach of the othe: two curves, so that itis difficult to 
say whether the auroral curve or the curve of magnetic decli- 
nation is the stricter in its adherence to the times of maxima 
_prescribed to it by the solar t. In two cases, however, 
some three years, 


* © Memoirs of the American Acadamy,” vol. x. 





are more nearly related to the same times for the 
range than for the sun-spot curve, and that the 
auroral frequency lasts longer than that of the 
by spots er of the magnetic needle's greatest daily disturbances. 
A period of very moderate activity 1n all the curves is embraced 


magnetic daily 
time of greatest 
sun's obscuraton 


between the maxima of 1788 aa rein particularly 
noticeable 1n the scarcity of auroras in the of the 
magnetic osclllations in that period. More than 4,000 auroras 
are included even in the Iumited selection from Prof. Lovering’s 


catalogue used by Prof. Loomis unies these results, and 
yet the interval of ninety-six years (during which the magnetic 
declination had been continuously observed) to which it is con- 


fined proves to be too short to determine certainly the long cycle 
of activity and repose that seems to govern the times of greatest 
auroral uency for years together, in long recurrmg penods of 
epa ld uie ue . Ina previous paper (the 
second in the American surnet of Sie ve quoted), Prof, 
Loomis had arnved at all the concluzions of the paper just 
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maximum of the year 1790 to that of 1850, was thence concluded, 
perhaps too confidently, as the real length, of this long cycle of 
anroral frequency. ; 
On turning to Kemts’s ‘Meteorology’ (translation by C. V. 
"Walker, 1848, p. 458), I find that the author, with his usual ex- 
pl has a 


















rushes of poaltive or negative M ee ty dum 
in the highest regions of the atmoap followed by down- 
rushes of the same electricity when the exciting cause in the 
interior or on the girface of the globe subsides, might be well 
proved by such observations. Tho existence of the motion shows 
that the auroral rays diverge sensibly from the oerth's lines of 
magnetic force, probably in the endeavour (whether effectual or 
not is indifferent to the explanation) of the Aurora Borealis and 
Aurora Australisto combine and to neutialise each other (perhaps a 
rare occurrence) across the equator. The strength of the motion of 
the beams may be some measure of this tendency, and its absence 
P e ga that the natora is local and of comparatively little generality 
and extent. It may here be remarked that the annual priodicity 
of auroras differs entirely from that observed in the averago fre- 
quency of radic shooting stars, which reaches a maximum in 
ugust September, but has a well-marked minimum in 
March, resembling the single cold of winter and the single heat 
of summer produced three months earlier, in cach fear, by the 
tropical motion of the sun, A marked frequency of auroras on 
the dates of January 1-3, April 19-21, August 9-11, October 
18-21, November 14 and 27, and December IO-I2, when meteor- 
showers of various degrees of brightness are of almost annual 
occurrence, has not, as far as I am aware, been definitely traced 
and established ; but the large auroral catalogues recently pab- 


heated by the sun's rays at the seasons of the winter and lished by Prof, Loomis‘ and Prof Lovering will, it is e ent, 

summer there are times ff comparative repose and supply very velcable materials by which any such connection 

tranq among the exhibitions of auroral between auroras end periodical meteor-showers, if it exists, can 
R a secular i e appears to be more thoroughly investigated and determined. 

have shown ao cH A: of this kind,” he A. S. HERSCHEL 


Automatism of Animals 


Your correspondent, Mr. Wetterhan, has, I think, misun- 
derstood Prof. opti ds argument; which' is, not that the 
adjusted motions he refers to never were the result of conscious 
and voluntary motion, but that they are not so now. His letter 
has, however, induced to call attention to what has always 
. As I understand automatic or 
are those which have been so constantly 
ch are so essential’ to the well-being of the 
sa implicated have become so 
a 


nothing 

writes, “occurred between the years 1707 and eee 
its maximum about the year 1752; since the year I 

again continued to become more me This maximum in 


about 

each other, or with the return of a constant of long period 
connecting them together ; succession 

that of periods of hot summers, or of cold winters, governed by 
fixed laws that have not yet been discovered in their returns and 
durations : and seems to point to canses influencing the production 
of auroras very similar to those which determine some of the 
obscurest features of our seasons. Thus, since the commencement 
of the earliest continuous temperature-records at the Royal Obser- 


ü 
E 
E 


E 


the foot is or the toe pricked. however, any such 
irritation continues to be felt in the n state, a min would 
stoop down and remove the irritating substance with his hand, 
or would place his foot upon the opposite knee, and, stooping 
down, endeavour to see the object which caused the im- 
tation. But these are conscious, not , acts, They are not 

often enough, and are not tly identical in form, 
-to become automatic; and we are not told that a wholly para- 
lysed human body does actually go through these various mo- 
tions, as it inly would do if not paralysed. 

Now, 1n the cave of- the frog I can quite understand the jump- 
ing, swallowing, swimming, and even the balancing; lor all 
these are actioms so essential to the animal’s existence, and so 
often repeated during life, as to have become automatic So, 
also, I can the drawing up of the foot to remove an 
{rmtation on the sde of the body, for with the short-necked 
this too is an essential, and must have been an oft- 
action, Bat we are further told that ‘if you hold down the 
limb so that the frog cannot use it, he by and by, tako 
the limb of the other side and turn it across body, and use it 
for the same rubbing process.” Now, this seems to me not to be 
explicable by automatic oc reflex action, because lt cannot have 
been an action frequently if ever performed during the life of 
every frog. It is true that from the co-ordination of the move- 
ments of the opposite limbs, we might expect eect 
were continued, and the leg on the same side kept for some time 
in motion, that the other leg would begjn to move i» ‘he same 
way. But what causes it to move ina uite different and un- 
usual way, across the body to the op te side; and this, es 
related, at once and withont first trying its own side? The most 
usual motion of both legs is directly up and down, each on its 
own ude, What is it that causes one of these legs, when it 


wind to be the cause of the beerved fluctuations and of a gradu- 
ally increasing retardation of winter and secular riss of mean 
temperature in the months of November, December, and January, 


carve of auroral . 
the winter season from about the year 1775 to about the year 
1790, followed by a marked acceleration from the lafter year 
onwards through nearly the first carter of the present century, in- 
dicating apparently a considerab abatement of south- anti- 
trade, or natorial currents, on an average, for that ened 
period. e acting cause however , and its pra Ws 
may be thered from the fact that the mean temperature of e 
month of December at Greenwich during the twenty-fivo years 
from 18a5 to 1850 was higher in e ht years than that of the month 
of November, an y which 
the first quartet of the century. The last occurreaces of the sams 


1861, and 1862; but the strong r l s of winter, no e 
not improbable that m the further fluctuations that have mnco 


followed, & new correspondence between the secular rise of tem- 
of the months of November, December, and January at 
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begins to move, not to move m the usus] way (that which és anto- 
matic during hfe), but in an unusual manner, which must have 
been very rarely, if at all, used during life, end when used must 
purely conscious and voluntary? I think I cannot 
be mistaken in considering this to require some explanation. It 


an 
none of them see difficulty in 
uires any more explanntion than the 
pile cased As others may, like myself, feel 
ve endeavoured to point out, I hope some of your physio- 
logical correspondents will enlighten us if they can. 
ALFRED R. WALLACE 
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Bupernumerary Rainbow 


IN Mr, -Backhouse’s letter (NATURE, vol. x. p. 437) he remarks 

that the rainbow is commonly seen in the 

upper part of tht Dr. Thomas Y: in his 

Lecture ('! Works,” vol i p. 185, or Phil Trans. 1804), after 
i bow interferences, quotes a 


it will bring the disquisition 

into a narrow compass ; for it will show that effect 
upon some which the drops retam whilst they are in the 
But I am not aware that anyone has 
which struck me on seeing a few 
bo mihin the ies ool rei 
supernumerary bows p about 
the highest part of the arch. To myeye the bows 
were wot concentric with the pri . My son with me 
as to this when I pointed it out to him ; yet I thought 
tt was probably an illusion till the following explanation occurred 

to me, 

The roin-drops may be presumed to be smaller high in the'atr, 


and to increase as they descend. 

Now, the smaller produce wider interference fringes than 
the larger do. ence the su bow is widest 
and therefore from the primary at the top of the arch, and 


on each side, and ‘in the lower parts” ultimately fines away to 
nothing, A to this theory the mener Dom M 
not always concentric with the primary, nor circular. 

It should be observed that another reason for the interference 
bow bemg seen most frequently at the highest of the bow is 
that the small drops in the alr are probably more uniform 
in size than tho larger drops lower down. Š 

Oct. 8 Josera BLACKBURN 


Colour in Flowers not due to Insects 


THx doctrine that the conspicuous colours of flowers are 
entirely due to the for crogs-fertilisation by the agency 
of insects seems to be the world by storm, It is su 
pra Darwin and Sir John Lubbock. Tt could parcely 
ee Yet there are several facts 

which it does not harmonise, For instance— 
. I. Caliivalion increases the size and colour of flowers quite 
independently of the existence or non-existence of insects, 


ca 
y 

flowers as the cultivated Guelder Rose and 
Hydrangea depend for their beanty upon the destruction of the 
reproductive organs. If their increased splendour is meant only 
as a lure to insects, it i ait abeard failure. 
4. The astumn colours of leaves and fruits can serre no such 


Mene aie often as bright and conspicuous as the 


5. Fungi and Zckers exhibit brilliant col hich ha 
nothing to do with insect-fertilisation, er PEE 


Do not these íacts indicate that 
attracted by conspicuous colours, and 
in the maintenance of coloured sp 
moro permanent cause for the 

Leicester, Oct. 11. 


Habits of Squirrels 
permit me to ask of 
habits of squirrels? I have had one 
m the age of three weeks, for more than two years” I 


WOULD 
two u 


Now, is this habit of sneexing, for rhe" purpose of cleaning 
itself, a habit peculiar to squirrels; or is it shared by other 
animals ? 

Inotce also that y when it is going- thoroughly to 
clean itself it jerks its forepaws over ifs ears, ing them back 
li to suffuse tho 


over its and always causing a 

eyes. Ths iquld sizma over tho eye; then is absorbed, I 
have thought it use this secretion also for the purpose of 
moisture The animal is in perfegt health and splendid con- 
fene Tiad three yero sgo: dlio had thihabtt, thogh i 
a slighter degree. D. T. 








e 
THE NEW VINE-DISEASE IN THE SOUTH- 
EAST OF FRANCE 
I. 


have before us the presented to the 

French Academy of Sciences by the delegates of 

the Commission appointed by that body to investigate the 

phenomena of the new and terrible disease of the vine in 

the south-east of France—a disease which is fraught with 

the most serious consequences to the material prosperity 

of that country, which depends on its wine as a source of 

national wealth not less important than are our coal and 
iron to us, 

It wasin the autumn of the year 1871 that the Academy 
of Sciences directed ial attention to the communica- 
tions which poured in upon it from all quarters relative to 
the ravages of the new ite of the vine in the South of 
France; and at the si on the 25th September in that 
year, it charged a Commission, consisting of M. Dumas 
as president, MM. Milne Edwards, uchartre, and 
Blanchard, to investigate the means of coping with the 
disease. The Commission examined with the greatest 
care all the manuscripts and printed monographs which 
were brought under its notice, and paid particular atten- 
tion to the scrutiny of the leaves and the roots attacked 
by the PAy//oxera vastatrix (for such is the name which 
has been given to the new insect), which had been sent 
to it from different places in France ; and, with the object 
of giving to its labours the active direction necessary in 

circumstances, it decided to confide the execution of 
them to three delegates, viz. MM. Balbiani, Max Cornu, 
and Duclaux, whose learned researches in zoology, 
botany, and chemistry, suggested recourse to th and 
they were accordingly with the pursuit of all the 
observations which the subject would allow of, on the 
actually affected territory. 

It is worth our while, at the outset, to observexhe pore 
and methodical manner in which an attempt has been e 
to wrestle with this new enemy of the material welfare of 
France, and the application of the resources of science to 
unreal as exhaustively as possible the causes and manner 
of extension of the invasion of the ite oer its first 
appearance till the present time. e in England are too 
ai in similar crises to neglect the practical employment 
of aclentific means, to d d on private and individual 
exertions for the investigation and treatment of the 
different causes which threaten the national wealth or 
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prosperity h in the long run we come | xpeuseof interests to which spent action and promp 
out of UE D dicat a- manner fot er unsatis- | methodical treatment are the only means of preservatien: 
factory, such result can only be obtained at the But in France and in moet of the continental counties of 
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Map showing the myriad of Pyliarere from 186s to 2872. 


Europe, t the Sake or at least important corporate bodies, | case we have the studies of men of science on this subject 
come quickly to the aid of science, which, thus subsidised of altogether national importance, studies which, if we 
mistake not, should go far to direct the efforts of the 


and encouraged, can penetrate far deeper and can hayè a 
` freer play for its researches. Asa result, in the’ eS nation into the right course of treatment for the extirpa- 


Oct. 22, 1874] 





tion of this alarmin which has destroyed the 
produce of so many of the fairest vineyards of the south- 
east of France. 

It is a matter of no difficulty to master the history of 
the new disease produced by the PÁAy//oxera, and to trace 
its growth from the iest inni The first 
definite signs of the invasion of the parasfte were observed 
in the year 1865, at a spot (plainly marked in the eps 
annexed to the report ofM. Duclaux, and now copied for 
our readers) on the platean of Pujant, near Roquemaure, 
in the neighbourhood of Avignon, and in the department 
of the Gard, on the west bank of the river Rhône. Though 
in this year it attracted but little attention, in 1866 it 
descended rapidly from the plateau to the outskirts of the 
vile of Roquemaure, and also appeared in several spots 
in the ts of Vaucluse and the Bouches du 
Rhône, both lying on the east side of the river-valley. 
It was the owner of a vin in this latter department, 
a M. Delorf&e, of Arles, who was the first to recognise the 
disease, while still in the birth, as a new disease, and to 
have the presentiment of the disasters which would follow 
initstrain. At a later period a commission of the Society 
of Agriculture of the Hérault visited by request the vine- 
yards around Saint-Rémy, and a member of that com- 
mission, M. Planchon, discovered that the cause of the 
vine-disease was an insect “destined to be the subject of 
so much discussion, and to become the source of so much 
misery. It was he who afterwards gave the parasite the 
name which it has since borne everywhere—PAyllorera 
vastatrix, : T» 

Before proceeding to describe the ravages e insect 
and the TEA in which it ultimately causes the death 
of the vine, it will be well to show the progressive 
extension of the disease itself over the country adjacent 
to the Rhóne valley and lying inland to the north of the 
Med of Piin M. Ducian: has shown us, i us series 

maps ann to ort, the progress of the disease 
between the 7865 and 9 and marks it as gra- 
dually extending from the little spot first attacked in the 
neighbourhood of Avignon till in the last of those years 
it included the whole country between Valence on the 
north and Marseilles on the south, while westwards and 
eastwards it extended to Mon ier and Aix respec- 
tively, thus covering, hly speaking, nearly four de- 
eph vir, the ; the Drome, Vaucluse, and 

es du Rhéne. We are told in the memoir of M. 
Louis Faucon, also presented to the Academy of Sciences, 
and embracing a later period than that of M. Duclaur, 
that the disease extended to an alarming degree in the 
year 1873, at the same or,a greater progressive rate, 
and had established itself in that in no less than 
twelve d ents of South-east France, havi oe 
into the éche, the Basses-Alpes, Var, Is mH t, 
and even reaching so far as the Gironde and the two 
Charentes. 

We may gain a more precise idea than can be afforded 
by à mere observation of the geographical extension of 
the disease, of the disastrous nature of the ravages of the 
Phylloxera, by the examination of some of the statistics 
of the grape-crop in successive in some of the de- 
partments attacked, Thus, in the department of Vaucluse, 
where the disease itself in 1866, there were in 
1869, according to the results obtained by the depart- 
mental commission instituted at Avignon to observe on 
the new vine-disease, 6,000 hectares absolutely dead or 
dying, and & much larger number already attacked, which 
have since succumbed to the parasite. Out of the 30,000 
hectares of vin Ver nin in this department, 25,000, 
or five-sixths of theetotal area, have been destroy In 
the Gard, where the vine flourishes better than in the 
above-mentioned department, the ravages of the disease 
are yet most terrible, for in 1871, in the arrondissement of 
Uzès, but one-half ol the average crop was produced, and 
in the arrondissement of Nismes, a tenth part of the crop 
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was destroyed. ‘These proportions, moreover, have in- 
creased since that S 

If we examine the mischief done in the less extended 
areas of the communes, we shall obtain a still clearer idea 
of the rapid spread of the disease :— 


COMMUNZ oF GRAVESON. 


1865-66-67 mean crop 10,000 hectolitres 

1868 n 5,500 n 

1869 ” 2,200 » 

1870 » 400 ” 

1871 » 250 » 

1872 B e100 » 

1873 » 50 » 
In the commune of Maillanne the crop in 1868 was 
only 40 per cent. of the average of the preceding 


years, while in 1869 it was only gp per cent. In the com- 
mune of Eyragues the crop in 1868 was about 33 per cent. 
of the a of the three preceding years, and in 1869 
there was a falling off of about 10 percent. In 
1870 the crop in the three above-named communes was 
almost pee d destroyed. From instances such as these, 


fairly sel from many others Ep tragic in their 
stern , We may form some idea of the magnitude 
of the Indeed, it is difficult to see, so rapid is 


the extension of the disease, how, unless some potent and 
effective remedy can be®soon applied, any vine-bearing 
district in France can escape the visitation of the 
Phylloxera. 

ough there can be no doubt that the PAy//oxera is 
the cause of the new vine-disease, this conviction was by 
no means arrived at at once, nor without considerable 
doubts being thrown upon it by those whose better judg- 
ment was obscured by the confusion of concomitant phe- 
nomena such as drought, cold, and impoverishment of 
the soil with the real source of malady of which they 
were the companions. Others, even now, hold that the 
Phylloxera is the effect and not the cause of the disease ; 
this idea M. Faucon dissipates satisfactorily in his treatise 
by the following reasoning :—A vine is watched which is 
in a perfect state of health and ur; not a single para- 
site is discovered in the ramifications of its roots, A day 
comes when the destructive insect invades it—it resists 
for some time ; the PAyZoxera lays its multiplies 
its numbers, and with them its attacks. e stem of the 
vine begins to show signs of the di and if the roots 
are laid bare, they may be observed to have deteriorated 
in some degree from their normal state. The multi- 
plication of the insect continues, and assumes such 
proportions as to form yellow spots of no small 
size, the result of the close collection of a large 
number of the insects, whose punc are so nume- 
rous and so incessant that the roots can no longer 
perform their proper function, the nutrition of the plant, 
which, in consequence, falls into a most evident state of 
sickliness, lingers on for some time, and eventually dier. 
The PhyHoxera takes its first food where it can get it 
with the least difficulty. After it has exhausted the sur- 
face rootlets, tender and succulent as they are, it attacks 
others deeper down ; then it spreads over the hardier roots, 
till at last the prodigious increase of its family causes it to 
overrun the whole radical system of the plant, and even 
the of the stock of the vine which i underground. 
It dons the exhausted plant when it fs of no more 
use to it, and its instinct turns its steps towards a new 
vine, where it can find fresh food. The work of destruc- 
tion in a vine, especially if it be vigorous and the soil 
nutritious, is not completed in a few da A year may 
pass without the vine exhibiting any sign of sick- 
ness, The store of vigour which it contains in itself, 
added to that which it imbibes for some time after it is 
attacked in the soil, will permit it during one or even two 
seasons to perform the double functions of nourishing both 
itself and the parasite which eventually destroys it. M, 
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Fancon’s observations, by those of al] the 
_ other persons who' have n positive investigations for 
have established that— 

_ 1. The number of insects on a plant is in direct and 
Sonstant accordance with the state Gf the roots: 

. 2. According as the state of the roots is healthier, is the 
number of insects greater, 
` 3. The number, diminishes in proportion tọ the er- 

, hanstion and co ent death of the roots. 

4. On an y dead plant it is impossible to dis- 
- cover a single insect, Surely, therefore, the Phylloxera 
is the cause,and the only cause, of the vine-disease, since 
its appearance invariably precedes the rotting of the roots, 
and never follows on their decay. 

We e till next week the description of the 
Phylloxera itself and the manner in which it attacks and 
ultimately kills the vine, together with the mention of the 

. various means which have been proposed for the extir- 
pation af the disease. 
i (To be continued.) 
re T. e` 
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PHYSICS AT THE UNIVERSITY-OF LONDON* 


AT the nt time, when the bulk of the educated 
ensi many countries may be divided into 
the tine clases of Exasinandi,dcxawinati, and Erani- 
salores, large part of any discussion-of what is called 
the higher education must inevitably he devoted to the 
qu of examinations, Usually, if ihe matter is dis- 
cu from the point of view of those-whose business it 
is to teach, the result is the condemnation of examinations 
ip general as unfavourable to all thorough study ; and, 
feo whatever quarter the discussion proceeds, it seems to 
be taken: for granted that the fünctibcs of the teacher and 
those of the examiner are ped opposed to each other. 
And indeed: no one, who hgs any' attention to the 
question can doubt but m an opposition really does 
* «exist ip very many cases. ‘Shay employed by teachers 
E ,: themselves to consolidate and test the results of their 
~ "Uiyatructjon, examigations were at first a natural part of | D 
the ea canona] .;, but of-late years they have 
. rapidly developed into ap independent species, which has 
` separated off from the parent organism and now too 
often tyrannises over it. As of other developments, so of 
i this, we are bound to believe that it is an adapta on to 
co-existing ‘conditions, and therefore fulfils some useful 
. purposes ; but, from the teacher's point of view, as soon as 
^ examinations: “become detached from instruction, and 
come to be the end of learning instead of & means of 
, the evils they produce are mych more apparent 
than these benefits, When they have no worse result, 
_they are apt to be viewed by-students as affording them 
an authoritative standard, independent of the judgment of 
their professors, by which to decide what subjects of study 
_ and what parts of these subjects are of sufficient import- 
` ance- to be worthy of their attention. It is therefore not 
„tọ be wondered at that such examinations should be 
looked upon by teachers with dislike, as being hindrances 
and not helps to their work, or that we shoujd hear 
frequent protests against their excessive ais er ERE 
bis however, I in general heartil Yam 
i rg ses and feel strongly that the ty of hone 
3 andi 


4 


orpugh é£eaching in my own subject is ea Pri . 


- - creased by the regulations for those examinations w. 
in fairness to the students attending A arie 

d. bound not to lose sight of, it does not seem to me the 
‘ remedy for the evils complained of is to be looked for jn 
the abolition of the t examination system. This 
system is no doubt defective in many ways, and we may. 

_ perhaps hope that. some day it will be replaced by one 
j dehvéred et tho opening of the Seaton of the 


Fac ct Ave ead Laut and of Science, in Unirenity Soles, London, 
~ on Monday, Oct. s, 1874, by G, Carey Foster, F.R.S , Professor Phynce 


more accordant with sound educational principles ; fe 
the present, however, it exists, and must be 
one of the conditions under which our work has to i 
done. Practical wisdóm therefore teaches that instead of 
rid of it, we should strive as far as possible to 
Ead to lessen ae : and to develop whatever 
nay ee [o 

It is admitted hands that examinations catfied on 


-in direct connection with teaching are of great educational 


value, of so puch value indeed that no careful teacher 
ever thinks of doing without them. What, therefore, in 
the interests of sound education, we ought to strive for, in 
relation to those examinations which are not connected 
with any system of instruction, ig that they should be 


Eje AA Deady us Deen Die, MARC they Would Be 
they did form part. of such a system. It is perhaps 
too much to that this should be taken as 


the leading principle in the case of examinations such 
as those, now so common in connection web „various 
branches of the public service, which exist for the primary 
ject, not of promoting education, but of preventing 
a and dunces from being supported at the a 
expense ; but, besides these, there are 
nowadays, which, h unconnected perder y 
professedly intended tor the advancement rek EEE 
Among such examinations, those of the University of 
London are an many accounts the most important, and 


the int intimate eee them and much of our work. 
-scems to me to be a sufficient reason for 
aerae m far the influence which, h this 


relation, ie ut upon our teaching, is beneficial or 
otherwise. g 
If any further justification be needed for discussing the, 
educational tendency of the examinations of the Uni-, 
versity of London, beyond the general one arising from 
the paramount importance of the improvement of edu 
tion, it may be found in the history of the-University. E 
is doubtless known to many o of tay audience that the 
University of London was conania, in most essen 
mea as it now a Ro Charter 
ee 1837, in pe a for oyal Charter died of 
religion an morality, and the promotion of useful know- 
ledge, to hold forth to all classes and denominationg of 
E ajesty's] faithful subjects, without any distinctign 
hatsoever, an encouragement for pursuing a regular and 
liberal course of education.” The form which this ep- 
couragement was to take was that of “ ascertaining, hy 
means of examination, the ns who have 
proficiency in Literature, Science, and Art, by the J- 
suit of such course of ican. and of rewarding ; E 
by Academical Degrees, as evidence of their respectiye 


‚attainments, and marks of honour proportioned thereto ;? . 


‘and it was directed that all persons should be admitted 
as candidates for degrees in Arts and Laws, who shoul; 
produce certificates of having completed the course o 
instruction prescribed the University either in this 
College or in King's Co London, or in any other 
such institution as xiigüt be authorised by the Crown 
to issue such certificates, But in 1858, the Senate of ‘the 
University obtained a new charter by which they were 
empowered to admit candidates to the examinations for de- 
grees in Arts, Laws, Science, and Music without requiring 
em to have previously pursued any prescribed course of 
study, or to have attended any particular place of m 
struction ; and since that time no other has 
been demanded of graduates of the University of un 
en with the er m of those who have taken d 
edicine) than the ability to pass the appoin 
exaintintlone I do not now propose to discuss the 
question whether the ing of af examination only 
affords as good ground for conferring academical dis- 
tinction as the of the same examination coin- 
bined with studentship at some i college or 
other educatianal institution ; my object at present is 
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simply to draw attention to the fact that the University of 
London, created in order to encourage the pursuit of “a 
regular and liberal course of education,” no longer re- 

candidates for degrees in Arts or in Science to pass 
through any collegiate course, but considers that she 
sufficiently Laits her mission devising and carrying 
out into practice a system of examinations. It appears 
to me that this fact justifies all who are terested ın the 
progress’ of sound education in deman ing that these 
examinations should be so arranged as to encourage to 
the utmost possible extent thorough study and conscien- 
tious teaching. 

The present Regulations of the University do not in all 
cases seem to me to fulfil this condition as completely as 
they might do, and I therefore think that I may suitably 

e use of this opportunity for trying to point out their 
defects as definitely as I can, and for attem ting, if pos- 
sible, to suggest improvements. I need y say, how- 
ever, that whatever criticisms or suggestions I may venture 
to make wibl refer almost exclusively to the Regulations 
affecting that*branch of science, namely Pma with 
which I am specially connected. .I believe, theless, 
that the general principles which it is of greatest import- 
ance to keep in view 1n framing an examination in any 
department of knowledge are very nearly the same, and 
therefore J venture to hope that if the reflections which m 
experience of the London Univemtyexeninen oes bo 
as an Examiner and as a Teacher, suggested to me, 
are of any value in relation to my own subject, they may 
not be quite worthless in relation to others. - 

In order to apply to the case of Physics the gene- 


ral principle that examinations and direct teaching 
ought to be only different ways vf attaining the same 
t reasons 


object, it is needful to consider first of all what re: 
there may be for including the study of Physics in “a 
regular and liberal course o education," and what ought 
therefore to be the aim of teacher and examiner 
With to this point, it will probably be admitted 
that the educational value of the study of -Physics 
depends upon the mental discipline which it ensures, and 
not upon the individual facts, or even on the general laws, 
with which it stores the memory. It follows from the 
nature of the phenomena with which this science deals, 
that, to a much greater extent than has hitherto been 
the case with the phenomena of any other branch of 
sclence, the exact conditions of their occurrence have been 
ascertained, and the relations which they bear to one 
another have been expressed by definite numerical laws. 
In consequence oi the precision which it is hence pos- 
sible to give not only to statements respecting individual 
physical phenomena, but also to statements involvin 
eral laws, the reasoning by which the conclusions o 
hysics are established assumes a stricter character 
than can be attained in any other branch of natural 
science, It may be confidently asserted that, for 
training the mind in habits of accurate thinking, no 
other study can be compared with that of Physics 
if properly pursued; for, while it affords abundant 
practice in deductive reasoning of mathematical strict- 
ness, it obliges us to give no less attention to the 
converse process of inferring geneal laws from particular 
concrete phenomena and the direct impressions which 
they make on our senses. It is this combination of de- 
ductive with inductive reasoning which constitutes the 
special value of the study of Physics for the purposes of 
mental discipline. It is quite true that the deductive pro- 
porrowed from Mathematics, and 
that it shares the inductive method with all the other 
branches of natural science ; but the greater definiteness 
of physical phenorpena, as compared with those of other 
sciences not only, as I have already said, leads to a 
greater definiteness in our general conclusions 


them, but, as a further ee (ical eee mein 
test the truth or falsehood of their conclusions by com- 


paring the results deductively derived from them with the 
results of new experiments or observations. It may even, 
indeed, be thought that the comparative definiteness and 
Pire of the problems with which the science of 

hysics is concerned render the study of it less service- 
able, as a preparation for dealing with the complex ques- 
tions which arise in the common experience of life, than 
the study of sciences in which the uncertainty and in- 
definiteness of the data leave a greater scope for the exer- 
cise of a judicious tact in the estimation o probabilities ; 
but to maintain such an opinion would be very much like 
saying that in order to become famillar with the laws of 
chemical action and the nature of chemical combination, 
we ought to study the transformations of albumen and 


chlorophyll rather than the properttes of such things as 
otassium, or sulphuric acid. It is of course 
because physic enomena are simpler and more acces- 


sible to investigation than those of Chemistry or Biology, 
that greater progress has been, made in the study of 
fem, aa that the explanations that have been reached 
are of a higher degree of certainty and gen ity ; but it 
is precisely the relatively advanced stage which been 
reached by it that gives to the study of Physics its high 
value as an element in general education, and is the 
reason why it furnishes us with fuller and more instruc- 
tive examples of scientific reasoning than other sciences, 

The nature of the intellectual benefits that have been 
pointed out as resulting from this study, at once 
the conditions that musf be fulfilled in order to obtain 
them. If in studying Physics we really undergo, as I 
have said, a process of training to think correctly, this 
can only be through the exercise of our minda is Pillow 
ing the demonstrably correct trains of thought whereby 
the general conclusions of Physics have been derived 
from the observed facts, and t our becoming so 
familiar with them that, consciously or unconsciously, we 
take them for our models, whatever may be the subjects 
to which we require to direct our minds It follows from 
this that these benefits do not depend upon the direct 
results of experiment or observation with which the study 
makes us acquainted, nor upon the general laws of nature 
which it reveals to us, but upon the reasoning processes 
whereby facts and laws are connected together and both 
are made part of the living body of science. And from 
this again we see that the kind of teaching and study to 
be aimed at is that which enables us to trace these pro- 
cesses step by step and to understand their validity ; 
while the kind to be anxiously avoided is that which 
stores the memory with detached pieces of information, 
either in the form of facts whose mutual relations are not 
perceived, or in the form af theoretical conclusions hung 
up between heaven and earth, and supported neither by 
revelation from above nor demonstration from below. 
This latter, however, is the kind of teaching so much in 
demand and so frequently offered, which is known by the 
name of * cramming." i 

By ‘way of guarding misconception, it may be 
well to point out—what, however, is exceed.ngly obvious 
—tbat there can be no reasoning about Physics until the 
facts of Physics are known, and therefore that the teach- 
ing of these facts must always occupy an important place 
as the indispensable groundwork of all that is to follow. 
But still it must be remembered that, so long as we are 
considering the study of Physics merely as a part of 
general edacation, the facts of the science are of import- 
ance only in relation to the reasoning that‘is based upon 
them. Taken by itself, one bit of information is of about 
as litle use in developing the mental powers as any 
other; it does us about as much good to be told that 
“ heat is a mode of motion” as that “the Government of 
England is a limited monarchy,” and to know the differ- 
ence between a thermometer and a barometer enlarges 
the mind to about the same extent as to know how to aie 
tinguish a pitchfork from a Dutch hoe, 
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E We may now return to consider the effect of the exa- 


minations of the University of London upon the teaching 
of Physics. These examinations, as we have seen, exist 
for the express purpose of encouraging the pursuit of “a 
and liberal course of education,” or, as it ma be 
otherwise in order to encourage pri reaching 
- and to discourage bad; and in the foregoing remarks 
. have tried to show as definitely as I can what meaning is 
to be attached to the words “good”: and “bad” in rela- 
tion to the teaching of Physics. The obvious conclusion, 
applicable to the particular point to which 1 now wish to 
ask your attention, is that examinations are to be regarded 
as good if they reduce cnaiduies tek REOR te 
mutual relations of individual facts and their connection 
with general principles ; while exgminations are dad in 
proportion as they lead to the loading of the memory 
with unconnected scraps of knowledge. 
There are two ways in which the examinations of the 
ing for good or for evil :* by the general ons 
' drawn a the Senate in reference to the various exami- 
nations, including the list of subjects to be taken up and 
the specifications of the requiremeng in each subject ; 
' and secondly, the questions set by the, Examiners, which 
- form as it were a detailed commentary, authorised by the 
Senate,-on the meaning of their own Regulations. - For 
various reasons, the lowest examinations, or those which 
come earliest in the University siar produce the 


greatest effect on methods of teaching for 
one thing, they affect the ing aad earning; for 
and they come at a of the candidates’ career when 


they are most t on external authority or advice 
25/0 (he comme oftheir studies 





THE BIBLIOGRAPHY OF SCIENCE 


HERE can be no surer indication of the universal 
i than the 


* large and ann increasing 
its various branches that are advertised for ication 
^ during each successive season. The erable ele- 


ment which science now forms in education, in the arts 
and man in commerce and agriculture, and io 
the social economy of life, renders the knowledge of at 
least its rudiments absolutely necessary in almost ET 
add of existence. The particulars given below 
ow that publishers are full alive to the importance and 
wane tee er cae laane. 
Although even now,we have a large ty of educa- 
He beste and excel- 
leice in almost ‘all the commoner branches of science, 
and the number of works is ever increasing, yet the 
advance made by science makes it im that fresh 
manuals and class-books and new editions should be con- 
tinuslly published, in order thet students and workers 
should be to keep pace with its ra id sides. 
The works we notice beneath range from smallest 
peus o EOM 
particular -and branches of science; and 
by men of the highest 
ces, We have endea- 
voured to notice Lio of importance which is to 
be published during the next few months ;' but our list 
is necessarily incomplete ; we shall, however, in future 
numbers note «ny deficiencies, omissions, or fresh an- 
nouncements, 
In ASTRONOMY we observe the following books ie 
The Moon, and the Condition and C ion of its 
S by Edmund Neison, Fellow of the Royal Astro- 


&c., illustrated by and plates. 
(Longmans, }—. 


Lockyer, F.R.S., with illustrations. (Macmillan) — A 
new edition of Navigation and Nautical Astronomy, in 


- reputation in their special 


^ fA. a 


theory and practice, by Prof. J. R. Young. (Lockwood) 
—Ths Transits of Venus, a Popular Account of Past 
and Coming T from the first observed by Horrocks, 
A.D. 1639, to the Transit of A.D. 2112, b a oe 
Proctor, B.A. Cantab., Hon. Fell. 


twenty plates and mpimerons woodcut 


pons 
pce a new edition of Dr. 
Normandy Ci Hasdiock of Chemical Analysis, 
d al gle iy by Dr. H. M. Noad, 
Ph.D. F.R.S. &c, with numerous illustrations. (Lock- 
wood). —A second edition of Platinsr’s va rr d Quali- 
tative aud Quantitative Analysis with the Blowpipe, 
from the last German edition, revised and enlarged by 
Prof. Th. Richter, of the R Saxon Academy, 
translated by Prof H. B. Cornwall Assistant in the 
Columbia School'of Mines, New York; ‘this- work is 
Me e eae enn Mise ‘and one litho- 
c p pson Lo. wdusirial Chemistry, 
Eie fe M Manufacturers and for use in Soll or 
Technical Schools, being a translation by Dr. J. D. Barry, 
of Professors Stohmann and a German edition of 


Tarena clases i respec ipe * edited throngb- 
out and supplemented with ters on the Chemistry of 
etals, by B. H. Paul, Ph.D., with very numerous 


es and woodcuts. (Longmans.)—A third enlarged edi- 
tion of 4 Systematic Handbook of Volumstric Analysts, 
or the Quantitative Estimation of Chemical Substances 
by Measure, ice to rius 

numerous 


etal- 
.R.S., Lecturer on Metal- 


lurgy at Government Pa hod of ate Vol IL, 
Partr. Introduction ; rh om wood, oh pen a charcoal, 
coke, refractory materials, fire-cla Vol I, Part 2 — 


"IUE per, zinc, brass. (John Murray) 
PHYSICS and MECHANICS, ME Lo 
ish the three following decks :—The ment of 
edo by Neil Amott, M.D. F.R.S. de seven 
revised from the author's notes and other . 
ted by Alexander Bain, LL.D., Professor of Logic 
m de University of Aberdeen, and by Alfred Swame 


Taylor, M.D., F.R.S., Professor S Medical} dence, 

Guy's Hospital —Insroductton to Experi Physics, 

Theor de Practcal, ees. directions for con- 
apparatus and for making 

by VERRA einbold, Professor in, the Roral Technical 


School at Chemnitz, translated and edited (with the 
authors spa mion) Er eea Loewy, ERAS, witha 

F.R S, Professor of Physics 
E ando with numerous wood ' 
engravings.—Lessons in Elemeniary Mechanics, intro- 
ductory to the pat rer by Philip 


Magnus, B.Sc., B. adapted to the 
Conia Me Matriculation, Pr rellcninary, Soted 


ments of the 
tific, First M.B., and other spl oo eh an : 
Messrs. es Griffin will issue 4 ekini Text-- 
ao & Practical and ie veneris to the Study 
echani William Jo M 
CE, LL.D eR ss, &c., late Pinlemar of Civ 
in the University of gow; and Edward 
F: Barber, CE, 


In BroLoGY we have a large number of new books and ` 
new editi of which the following are the most note- 


worthy:— Ths History of At iir by Prof. Ernst 
the translation revised by E. Ray Lankester, 
M.A, and Co.)—Elemests of Human Physio- 


logy, by Dr. L. Hermann, Professc# of Physi in 
the University of Zurich, translated and edited 

the sixth (yet blished) German edition, at the author's 
request, by Gamgee, M.D» F.R.S., Brackenbury 


Oct. 22, 1874] 


NATURE 


509 





Professor of Practical Physiology and Histology in the 
Owens College, Manchester. (Smith, Elder, and Co.)J— 
Outlines Aimat Physiology, with engravings on woc 
by W. H. Allchin, M.B., M. R.C.P., Assistant Physician 
to the Westminster Hospital and Lecturer on Practical 
Physiology, Histology, and Pathology in its Medical 
School "Churchill Notes of Demonstrations on Phy- 
stological Chemistry, S. W. Moores F.C.S., Joint De- 
monstrator of Practical Physio at St. s Medical 
School (Smith, Elder, and Co.) This work is nearly 
ready for publication.—The same publishers announce 
The Pathological Anatomy of the Nervous Centres, by 
Edward Long Fox, M.D., F.R.C.P., Physician to the 
Bristol Royal Infirmary, with illustrations; and a Tert- 
Book of Pathological Anatomy, by John Wyllie, M.D. 
F.R.C.P.E., Lecturer on General Ears: the School 
of Medicine, Surgeons’ Hall, Edinburgh, 

We are glad to see that Messrs Churchill have in the 
press a and revised edition of Holden’s well-known 
work on Aus Osteology, comprising a Description of 
the Bones, ‘with Delineations of the Attachments of the 
Muscles, &c.—The three following new works also belong 
to the same publishers :—/rey’s Mannal of the Histolo, 
and Histo-Chemistry” of Man, a Treatise on the Ele- 
ments of Structure and Composition of the Human Body, 
for the use of Practitioners and Students, largely illus- 
trated with engravings on wood, translated by Arthur 
E. J. Barker, I. R. C.S.L, and revised by the'author.— The 
Student's to Human EM with numerous 
lith phic plates, by William arwick Wagstafle, 
F.R.C.S., Assistant Surgeon and Lecturer on Anatomy at 
St. Thomass Hospital. — The Students Guide to Practical 
Histology, Histo-Chemistry, and Embryology, with en- 
gravings on wood; by A. Reeves, F.RCS. Edu, 
Assistant Surgeon and Demonstrator of Anatomy at the 
London Hospital. 

The only other book we notice in this branch of science 
is a new edition of Demonstrations of Anatomy, being a 
Guide to the Knowledge of the Human Body by Dissec- 
tion, by George Winer Ells, Professor of Anatomy in 
University College, London, with 248 engravings on 
wood. The number of illustrations has been largely 
added to in this edition, and many of the new woodcuts 
are reduced copies of the plates in the author's work, 
“ Illustrations of Dissections " (Smith, Elder, and Co.) 

In GEOGRAPHY and TRAVELS, probably the works most 
looked for are The Last Journals of Dr. Livingstone, 
in Eastern Africa, from 1865 to his De continued by 
a narrative of his last moments and sufferings, taken 
down from the mouth of his faithful servants Chuma and 
Susi, edited by Rev. Horace Waller, F.R.G.S., Rector of 
Twywel, Northampton, with a map prepared on the 

t by the author, and illustrations from his sketches. 
(Murray) ; and Sir Samuel Baker' new book, which is 
entitled] Ismailia, & Narrative of the Expedition to 
Central Africa for the Suppression of the Slave Trade, 
organised by Ismail, Khedive of Egypt, with maps, 
pu and upwards of fifty full-page illustrations 

y Zwecker and Durand (Macmillan.) 

Messrs. Sampson Low, as usual, are to the fore in 
books of travels. We give the titles and some particu- 
lars of seven of them :—Tyurkistan, Notes of a Journey in 
the Russian Provinces of Central Asia and the Khanates 
of Bokhara and Kokand, by Eugene Schuyler, Secre- 
SE American Legation, St. Petersburg. This book 

ill be profusely illustrated.— 7e Straits of Malacca, 
Indo-China, and China, or Ten Years’ Travels, Adven- 
tures, and Residence Abroad, with upwards of sixty 
woodcuts from the author's own photographs and sketches, 
by j. rd e F.R.G.S., author of “ Illustrations of 
China and its Pébple. This work contains a narrative 
of the writer's personal experience. and adventures in the 
Straits of Malacca, Siam, Cambodia, Cochin-china, and 
China, illustrated with over sixty wood engravings from 


the author's sketches and photographs. A long residence 
in the Straits of Malacca enabled the author to visit some 
of the native states, and to give an account of our impor- 
tant colonial possessions in that quarter of the globe, as 
also of his personal intercourse with the native Malay 
rulers, and his estimate of the value of the China- 
man and of Chinese labour in a tropical region.— 
The Second North German Polar E ition in the 
years 1869—70, of the ships Germania and Hansa, 
under command of Capt. Koldeway, edited and con- 
densed by H. W. Bates, Esq, of the Royal Geographical 
Society, and translated bri uis Mercier, M.A. (Oxon.) 
The narrative portion of important wosk will be full 
of interest and adventure in tpe ice-fields; and, in 
addition to much matter of scientific value, will 

ive a graphic account of the hips and sufferings of 

e crew of the Hausa after the crushing of that ship 
in the ice.— W'aróurions Fourney across Australia, an 
account of the Exploring Expedition sent out by Messrs. 
Elder and Hughes, under the command of Colonel Egerton 
Warburton, giving a full account of his perilous journe 
from the centre to Roebourne, Western Australia, wi 
illustrations and ù map, egited, with an Introductory 
Chapter, by H. W. Bates, Esq., of the Royal Geographical 
Society.—Captain Tysons Arctic Adventures; Arctic 
Experiences, containmg Captain George E. Tyson’s 
Wonderful Drift on the Ice-Floe, a history of the Polaris 
E ition, the cruise gf the Zigress, and Rescue of the 
Polaris Survivors, to which is added a General Arctic 
Chronology, edited by E. Vale Blake, with a map 
and numerous illustrations.— The Marvellous Country, 
or Three Years in Arizona and New Mexico, by Samuel 
W. Cozzens, ilustrated.— The Earth as Modified by 
Human Acton, by George P. Marsh, being a new 
edition of ' Man and Nature.” 

Mr. Murray announces Sır Months among the Palm 
Groves, Coral Reefs, and Volcanoes of the Sandwich 
Islands, by Isabella Bird, author of “ The Englishwoman 
in America,” with illustrations. : 

Messrs. Trubner have nearly ready 4 Peep at Mexico, 
Narrative of a Journey across the Republic from the 
Pacific to the Gulf, in December 1873, and January 
1874, by J. L. Geiger, F.R.G.S, with four maps and 
forty-five original photographs. 

In MEDICINE, &c., the announcements are very nume- 
rous; we give the more important. Messrs. Longmans 
have in the press 4 Dictionary of Medicine, edited by 
Richard Quain, M.D., F.R.S., assisted by numerous 
eminent writers. 

Messrs. Charles Griffin will publish very shortly Ox- 
fines of the Science and Practice of Medicine, a Hand- 
book for Students, by William Aitken, M.D., F.R.S. 

Fiom Messrs. Churchill we receive nótice of the follow- 
ing forthcoming books among a long list of others, viz. :— 
Air, Water, aud n & Manual of Analysis for 
Medical Officers of Health, &c, by Francis Sutton, 
F.G3., and William Thorp, BSc, F.C.S.—4 Handy- 
Book of Forensic Medicine and Toxicology, with numerous 
wood engravings by W. Bathurst Wo , M.D. St. 
And, Assistant Physician and Lecturer on Physiol at 
the London iiri &c., and C. Meymott Tidy, M.A., 


M.B., Medical Officer of Health and Food Analyst for 
Isli n, — Experimental Investigation of the Acton 
of Medicines, a Handbook of Practical Pharmacology, 


with engravings, by T. Lauder Bruntog, M.D., D.Sc., 
Lecturer on Materia Medica in the Medical College 
of St Bartholomew’s HospitaL—7hse Diseases of Tro- 
pical Climates and their Treatment, with Hints for 
the Preservation of Health in the Tropics, by J. A. B. 
Horton, M.D. Edin., F.R.G.S., Staff-Assistant-Surgeon 
of the Army Medical Department— The Face, Mouth, 
and Throat, the Surgical Treatment of their Diseases, 
Injuries, and Deformities, with vings on wood, 
by Francis Mason, F.R.CS., Senior Assistant Sur- 


- of Pulmonary Consumption, | 


- illustrations and di R 
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and Lecturer on Anatomy at St Thomass 
Hospital — The Students Guide to the Diseases of 
the Eye, with engraving, by Henry Power, M.B., 
F.R. C.S., Senior Oph ic Surgeon to St. Bartholo- 
mews HospitaL—Report on the Issue of a Spirit Ration 
ing the Marck to Coomassie, by E. A. Parkes, M.D. 
F.RS, Member of the General Medical Council— 
The Students. Guide to the Practice PHI Nh 
i D. Lloyd Roberts, M.D., Vice-President 

at the Obetettical S of London, Physician to St. 
s Hospital, Manchester.—CHaical Studies of Disease 


ix Children, by Eustace Smith, M.D., F.R.C.P. Physi- 
cian to the of the Belgians, Physician to the East 
London Hospital for Clffidren. 


Messrs. Charles Griffin have nearly ready 4 Dictionary 
of Hygiene and Public Health (wi Misstasons) com- 
ising Sani ii Engineering, an islatio 
Eis Dietetic Valus of oot, and “the Demcton of 
Adulterations, based on the * Dictionnaire d'Hygiéne 
Publique? of Prof Ambroise Tardieu, _ Alexander 
' Wynter Blyth, M.R.C.S., L.S.A., A.R.C., Médical Officer 
of Health, and Analyst to the County of Devon. 


Messrs, Smi er, and Cb. also promise us a work On 
the Curative Effects of Baths and Waters, being a Hand- 
book to the of Europe, by Dr. J. Braun, with a 


Sketch on the Balneotherapeutic and Climatic Treatment 
Dr. L. Rohden, an 
abridged translation from the German edition, with 
Notes, by Hermann Weber, M.D., F.R.C.P., London 
Physician to the German Hospital >` i 

he following BOTANICAL BOOKS are advertised as 
coming out this season :—Medicinal Plants, by Robert 
Bentley, F.L.S., Professor of Botany in King’s Coll 


London, and Henry Trimen, M.B., F.L.S., of the British 
Museum, and Lecturer on Botany at St. Mary’s Hospital 
Medical School. This work will include fall botanical de- 


scriptions and an account of the properties and uses of the 
rincipal plants employed in medicine, especial attention 
Reine id to those which are officinal in the British and 


United States Pharmacopeeias, The plants which supply _ 


food and substances required by the sick and conva- 
lescent will be also included. Each species will be illus- 
trated by a coloured drawn from nature, This will 
be published in monthly parts, and Part I. will be ready 
soon (Churchill. )— Pharmaco, aphia, a History 
of the Principal Drugs of V Origin found in 
Commerce in Great Britain and British India, by F. A. 
Flückiger and D. Hanbury, F.R.S. Muere ee ril 
Primaval World of Switserland, by Prof. Oswald Heer, 
of.the University of Zurich, translated by W. S. Dallas, 
F.L.S., and edited by James Heywood, M.A, F.RS., 
with numerous illustrations. (Lon ) 
In the Sciences of GEOLOGY and MINERALOGY, &c. 
-we nre promised Geology, for Students and General 
Readers, embodying the most Recent Theories and Dis- 
coveries, by A. H. Green, M.A. Professor of 
and Mining in the Yorkshire College of Science. Part I. 
The Elements of Physical Geology, with upwards of 
1oo illustrations by the author. Part II. e Ele- 
ments of Strati hical Geology, with upwards of 
100 illustrations by the author, aldy, Isbister, & Co.) 
The same publishers also have Geological Chmate and 
Time, a Theory of Secular Changes of the Earth’s 
Climate, by James Croll, of H.M. Geological Survey ; 
A Treatise on *Mining, by Lottner and Serlo, of the 
Berlin Academy of Mining, translated from the German 
Prof, Le Neve Foster and Mr. Galloway, with 268 
and Tks Creation, or 
Dynamical System of the Earth’s Formation, in ac- 
cordance with the Mosaic Record and the latest Disco- 
veries of Science, by Archibald T. Ritchie.— 7 ke Origi 
of Creation, or the Science of Matter and Force, a New 
ides of Natural Philosophy, by Thomas Roderick 
Fraser, M.D., and Andrew Dewar. (Longmans.)— 77e 


Dawn of Life oe the Earth, by J. W. Dawson, LL.D. 
F.R.S., F.G.S., Principal and Vice-Chancellor of McGi 
University, Montreal, with illustration& (Hodder and 
Stoughton.) E 

Finally, among MISCELLANEOUS Booxs the followin 
will prot y interest the majority of our readers 2R 
new edition nearly ready of Tke Origin of Civilisation 
and the Primitive Condition of Man, Mental and Social 
Condition of S. by Sir John Lubbock, Bart., M.P., 
F.R.S. Longmans. —Oxtlinas of Cosmic Philosophy, 
based on the Doctrine of Evolution, with Criticisms on the 
Positive Philosophy, Jon Fiske, M.A., LL.B., formerly 
Lecturer on Philosophy at Harvard University. (Mac- 
millan. x the Sensations of Tone, as a Physiological 
Basis for the Theory of Music, by Prof. H. Helmhol 
translated (with the author's sanction) from the 
German edition by Alexander J. Ells, F.R.S., F.S.A. 
(Longmans.—Os of Doors, a selection of original 
articles on Practical Natural History, by the Rev. PG. 
Wood, M.A., F.L.S., author of “Homes withqut Hands,” 
&c., with six illustrations, from original designs ved 
on wood by G. Pearson. (Longmans.)—/nsects irons. 
being a popula account of foreign insects, their structure, 
habits, and transformations, by the Rev. J. G. Wood, - 
M.A., F.L.S., illustrated with 600 figures by E. A. Smith 
and J. B. Zwecker. (Longmans.)—The Aerial World, 
by Dr. George Hartwig. (Longmans.)— Memoir of 
Sir Roderick Murchison, including extracts from his 
journals and letters, with notices of his scientific contem- 
poraries, and a sketch of the rise and pr for half 
a century, of Paleozoic Geology in Britaia, b Archi- 
bald Geikie, LL.D., F.RS., Murchison Professor of 
Geology and Mineralogy in the University of Edinburgh, 
and Director of the Geological Survey of Scotland. 
(Murray.)—The Physics and Philosophy of the Senses, or 
the Mental and the Physical in their Mutual Rela- 
tions, by R S. Wyld, F.R.S.E., illustrated. (King 
and Co.)—The Elements of the Psychology of Cog- 
nition, by Robert Jardine, B.D., D.Sc., np 
the General Assembly College, Calcutta. (Macmi 
On Parasites in the Animal Kingdom, M. 
Beneden. (King and Co.)— Tke POM OF escent and 
Darwinism, by Prof. Oscar Schmidt. (King and Co.) 
— Optics. a Soph Lommel, profusely illustrated. (King 
and Co.]— ungi, their Nature, Influences, and Uses, by 
the Rev. M. J. Berk and Dr. M. Cooke, profusely 
illustrated. lag and Co.)—S¢etentific London, an 
account of the History and present scope of the principal 
Scientific Societies and Institutions of London, by Bernard 
H. Becker. (King and Co.) 


of 
an 





THE NEW REPTILE-HOUSE IN THE YARDIN 
DES PLANTES 


THE new house for Reptiles and Batrachians in the 
Jardin des Plantes at Paris was opened to the public 
last week. It contains four divisions : two larger central, 
and two smaller end compartments, all connected by 
folding doors. The ig edd compartment is fitted up 
in the middle with large ow tanks for the Crocodilia, 
of which there are five examples of Crocodt/us vulgaris, 
C. frontains, Alirgator mississippiensis, and two species of 
Jacare. In front is a row of glass es for Snakes— 
Boas, Pythons, and various Colubrines. e second larger 
compartment is devoted chiefly to Batrachians, and con- 
tains various Salamanders (Triton, &c.), and a large 
number of Axolods (Szredom). In one tank are the two 
celebrated specimens of this most abnormal of creatures 
which have got rid of their external gigs and converted 
themselves into the Salamandroid form, Amdlystoma. In 
one of the end compartments are the venomous snakes ; 
in the other, Lacertilia of various kinds, 
The cages for the Suakes are fitted up with moss, earth, 
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and stones, which are certainly prettier and more natural 
than the gravel and blankets used for the same purpose 
in our Zoological Gardens. But the difficulty seems to 
be that the animals conceal themselves and are not easily 
extracted from their biding-places, whereas a blanket is 
readily unfolded when the occasion requires, and is more 
easily kept clean and tidy. é 

‘There can be no question of the great improvement of 
this house as compared with its predecessor, nor of its 
superiority to the Reptile-house in our Zoological Society’s 
Gardens, so far as concerns space and arrangement. But 
as regards the extent of the collection, we believe the 
London Society still holds its own. 








NOTES 


SXVENTY-FIVE cases of specimens taken by the Challenger 
expeditionsshave been received at tho Admiralty from Prof. 
Wyrille Thorson. 

THE vessel bearing the French Transit Expedition, under 
charge of M. Janssen, was caught in the typhoon which swept 
over Hong Kong on Sept. 23; although the ship appears to 
have suffered, the personnel and apparatus are happily safe. We 
may state that M. Janseen's wife accompanies him. 

Frou the list of the lectures to be delivered during the 
present term at Oxford, on subjects connected with Natural 
Science, the want of organisation among the teachers of its 
different branches is but too apparent. The four biological 
courses—by Prof. Rolleston (1), Mr. Lankester at Exeter College 
(2), Mr. Barclay Thompson at Christ Church (3) and Mr. 
Chapman at Magdalen (4)—are to be on (1) The Comparative 
Anatomy of Vertebrata, (2) The Structure and Genealogy of Verte- 
brata, (3) Ichthyic Anatomy, (4) The Anatomy of Vertebrata ; 
so that no provision is made for those who are studying Human 
Anatomy, nor the Invertebrata, Histology fares hardly any better, 
for its rapid progress during the last few years hes quite over- 
thrown the practical microscopy of ten years ago, The Pro- 
fessor of Experimental Philosophy and Dr. Lee's Reader in 
Physics are also both to lecture on Electricity. 


SiGNoR L. M. D'ALBERTIS, the Italian naturalist, who ro- 
cently ascended the Aríak Mountains in New Guinea and made 
so many important discoveries, is now at Genoa preparing for 
a fresh expedition into the same country, and will lenye Europe 
in about a month's time. On this occasion the traveller will 
endeavour to penetrate into the southern part of that erra ir- 
cognita, that is into the district adjacent to Torres Straits, where 
mountain-ranges of considerable altitudo are known to exist. 
Should he succeed in his arduous enterprise, there can be no 
doubt that he will resp an abundant harvest, as the zoology of 
this part of New Guinea is absolutely unexplored. 


SIGNOR D’ALBERTIS’ former companion, the distinguished 
botanist, Dr. Beccari, is still in the East. His last letters, 
dated at Macassar in August last, announce his recent return 
there from an excursion into the south-eastern districts of Celebes. 
We believe that Dr. Beccari also is preparing for a fresh expe- 
dition to New Guines. 


UNDER the sanction of the trustees of the British Museum, 
the course of twelve lectures on Geology, which the libera] 
endowment of Dr. Swiney makes /ree /o the public, will this year 
be delivered by Dr. Carpenter, at the Birkbeck literary and 
Scientific Institutos, Southampton Buildings, Chancery Lane, 
on Saturday evenings at holf-past seven o'clock, commencing 
Saturday next. Wo understand that the main purpose of the 
course will be to elucidate the pest history of the earth by the 
study of the changes at present in progress ; and that the course 


will include an account of the lecturer's own researches in the 
deep sea, It will bo illustrated by an extenatvo series of photo» 
graphs and paintmga, exhibited by the oxy-hydrogen lantern, 

THX South African correspondent who sent us the Natural 
History Notes which appeared in NATURE, vol x. p. 486, is 
Mr. J. P. Manrell Weale. 


IT has been decided to publish, as a yearly volume, a Record 
of Works on Geology, Mineralogy, and Palwontology, British 
and Foreign. The first volume will be printed by the middle of 
1875, and will contain short abstracts or notices of papers, books, 
maps, &c., published during the year 1874. It is estimated that 
this volume will contain from 200 t$ 300 pages, and that its 
price will be ros. 6d. The gentlemen named below have volun- 
teered to assist in the work, which has already been begun. 
Those marked * have taken charge of varlous sections (as sub- 
editors), and the last has undertaken the post of general editor :— 
* W, Carruthers, F.R.S. (British Museum) ; C, E. De Rance, 
F.G.S. (Geological Survey); R. Etheridge, jun., F.G.S. (Geo- 
logical Survey of Saotland) ; D. Forbes, F.R.S. ; Prof. Geikde, 
F.R.S. (director of the Geologftsl Survey of Scotland) ; * Prof. 
A. H. Green, F.G.S. ; Prof. T. R. Jones, F.R.S. ; A. J. Jukes- 
Browne, F.G.S. (Geological Survey) ; * G. A. Lebour, F.G.S. ; 
* L, C Miall (Leeds Museum) ; E. T. Newton, F.G.S. (Jermyn 
Street Museum); Dr. H. A. Nicholson, F.G.S. ; * F. W. 
Rodler, F.G.S. (Jermyn Street Museum); E. B. Tawney, 
F.G.S. (Bristol Museum) ; * W. Topley, F.G.S. (Geological 
Survey) ; Henry Woodward, F.R.S. (British Museum) ; H. B. 
Woodward, F.G.S. (Geological Survey); W. Whitaker, F.G.S. 
(Geological Survey) The work will be greatly helped if Pro- 
vincial Societies and Field Clubs will forward copies of their 
publications to the editor. It is hoped, from the low price, that 
the number of subscribers will be enough to cover the expenses 
of printing ; but should this not be the case, & number of eminent 
sclentific gentlemen have kindly consented to act as guarantors. 
Names of intending subscribers, and of societies and institutions 
that will purchase the Record for 1874, will be gladly received 
by the editor. 


Mz. WILLIAM DITTMAR, F.R.S.E., Lecturer on Chemistry 
at Owens College, Manchester, has been appointed Professor of 
Chemistry at Anderson's University, Glasgow, in the place of 
Dr. Thorpe, who has been elected Professor of Chemistry at the 
Yorkshire College of Science. 


Dr. WILLIAM STIRLING has been appointed assistant to 
Dr. Rutherford, the newly elected Professor of Physiology in the 
University of Edinburgh. 


Dx. JAMES APJOHN has resigned his appointment of Professor 
of Chemistry in the Medical School of Trinity College, Dublin. 


MR Bryce M. WRIGHT, the well-known collector of fossils, 
who for some time past had been far from well, died last week. 


A NEW wing has been quite recently added to King’s College, 
London, by means of which considerable improvements have 
been made in the Physiological Laboratory and the Dissecting 
Room. 


Two scholarships in Science, of the value of 1o. each, have 
this year been awarded at St. Bartholomew's Hospital ; one to 
Mr. Coates, of Balliol College, Oxford, the other to Mr. Saunders, 
of Downing College, Cambridge, these gentlemen having been 
coupled as of equal merit for the first place in the competition. 


Tue following gentlemen have been elected to the vacant 
Natural Science Postmasterships in Merton College :—Mr. 
J. Larden, of Rugby School and Mr. A. Macdonell of 
Aberdeen University. The Delegates of Unattached Students 
of Oxford University give notice that the Master and Court 
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of Dattani of the “Clothwurkes” Compafy have afféred 
. threo exhibitions of sol a year each, tenable for three 
years, for the encouragement of the study of natural aclence ;. 
the first examination to be held at the beginning of the Hilary 
Term 1875; at which timó one exhibition will be awarded. 
Gentlemen who shall have matriculated in the preserit term; 
or who have not yet matriculated, are eligible for this exhi- 
Tux following sonnet on the late Dr. Jeffries Wyman appears 
in the New York ation, with the initials “J. R. L.";— 
“ The wisest man ask no more of Fate 

eV Than to be alm modest, inanly, true, 

` Safe from the y, honoured the Few ; 
Nothing to court in fete arch, or State, 


Praslin, and Félicité, searching them from the seashore to tha 
tops of the highest hills, in Silhouette up to 2,200 ft, at which 
elevation Pitcher-plants abound, hanging in itfrmense clusters 


were obtained, and arrangements made for procuring a good 
supply of plants. these meterials come to hand it will be 
seen whether the epenthes of Silhouette is different from the 
N. warded which grows in Mah, The tope of these mountains 
wire tha Pitchers grow have a perpetual moisturé hanging ovtt 
them, being almost constantly énveldped by mist and rains 

We have received an excellent little Italian work—price only 
two francs, notwithstanding its many illustrations. It is entitled 
“ Parasiti Intern! degli Animali Domestici," and is a translation 
of the well-known littl English work on the subject, by Dr. 
Spencer Cobbold, F.R.S. The Italians are very anxious to mike 


T6 touch, if not to her endless clew, themselves acquainted with English ‘scientific works, and this 
A i d inm translation by Dr. Tommasi, as well as the * translation 

. To widen knowledge escape the p « 
pos m; to learn 3 d Vertebrate Anatomy" by Pro iglioll, show 
. To toil for Science, draw 's gare, their estneas, ; 
But for her lore of self-denial stern ; THE fifth volume of the *'' Annali del Mused Cívico di 


That such a man could spring from our decays 

Fans the soul’s nobler faith until it burn." 
A TELEGRAM from Berlin states that Major von Mechow will 
- shortly start by sailing vessel from Rotterdam to succeed Dr. 
Lohde, who is in ill health, in the military command of the 
scientific expedition which left Europe in June 1873, under the 
leadership of Dr. Gumfeldt, for the exploration of Central 
| Africa. The Berlin African Soclety,will also send out a second 
expedition under the leadership of Captain von Homeyer, which 
Will leave at the end of December. It will first proceed to 
` Canàndge, on the fronter of Angola, and will endeavour to 
‘reach the capital of Muata-Tamvo. ^ 


Tas AustroHungarien explorers of the North Pole are 


Storia Naturale" of Genoa, just issued, is occápied With an 
excellent memoir on the Omithology of Borneo, Drepáréd by 
Count Tommaso Salvadori, of Turin, The memolr is based on 
the collections made in Sarawak in 1865 and gubeequent years, 
by the Marquis Giacamo Doria and Dr, Odoardo Beccari, which 
contained about 800 specimens AI] previous authorities on 
the birds of Bornso heve been consulted, and the result is a com- 
plete résumé of al that is yet known upon the ornithology of 
this most interesting country, which will be highly acceptable to 
naturalists, x 

" AT two o'clock P.L on the 18th inst. a severe &hotk of earth- 
quake was felt at Malte. There was a heaving motion, accóm- 
. panied by an explosive noise resembling the bursting of a alll: 
preparing & popglat edition of thelr adventures, eb well as à Eight slight ahocks followed later, Several buildings are injured; 
scientific narrative, "but no casualties are reported. 


. WE learn from Zrow that a scheme has been recently devised A TELEGRAM, dated Bombay, Oct. 17, states that a cyclone 
for supplying London: with an inflammable mixture of gases to | in Bengal has cacsed a total interruption of telegraphic commu- 
replace coel. The new gas, termed ''pyrogen," consists of a | nication with Calcutta. Fifty miles of the lirie are reported to 
mixtute of nitrogen and carbonic oxide, three-fourths by weight | have been blown down, and a passenger train has been thrown 
consisting of the latter gus, The temperature of combustion of | off the rails. Nc further details-of the damage dono have yot 
the mixture is stated to.be 2,700° C. ; and for heating purposes | been received. 2 
EP RNA via s desn Roe Sor THe Council of the Labour Representaticd League have 
radiating to an ordinary grate. 
Rudy duoc cat Gav alib ois orb ur acil Gees ets drawn up & Report founded upon the resolutions adopted by the 
of the available heat of coal aro wasted, but, on the other hand, members at a meeting held some weeks since touching the 
endowed schools in their relation to technical education, The 
it hust not be forgotten that on the proposed plan the force |. à II. 
evolved in the oxidation of the carbon (in whatever form it is | Report, which Se i ipi rie 
made use of) to carbonic oxide is likewise wasted. We should | Wi) shoitiy be published fe emerso, secommüenda a scheme of 
preter, eu the whole, D pe plan for utilising the board schools, 2. "The secondary tndustrill chak. d 
waste heat of coal, as the highly natie’ of carbonio, higher endowed schools, such as Eton, Harrow, &c. 4. Tho 
oxide would, in the absence of all other objections, be a serious Sclenpo and Art Department at South Kensington, The schems 
Shee TO ti Sano oom dwelifig hons : will be submitted to & general meeting of workmen and others 
` AT en influential meeting held at Manchester on. Mondáy, to interested in the question, for discussion and approval The 
take measures to secure some permanent memorial af the late | Council of the League express themselves very sanguine as to the 
Sir Willam Fairbairn, it was resolved to raise funds for the pur- | beneficial results that would follow the adoption of the scheme: 
pose by public subscription, and *! that the permanent memorial -| In connection with the subject of technical education we may 
óf Sir William Falrbaim`be in the form of a statue of such a | state thaf the opening meeting of the members of the Artisans’ 
character sind to be placed in such a position as may be hereafter |-Inatitute was held on the 14th inst., in the premises of-the inatl- 
determined, and also fora scholarthtp or some other suitable | tution, Castle Street, St. Martin's Lane, Tho meeting was 
endowment ingonnectlon with the Owens College." It was un- -addressed by the Rev. H. Solly, Mr. Samuel Morley, M.P., 
5 derstood that the scholarship or endowment shonld have speclal “Dr, Carpenter, ard others, and the prométers àre sanguine of 
.reference to the teaching of engineering or pure mechanics. } Eos its success in educating and elevating skilled-workmen. 


Mr. JouN Hong, of the Botanic Garden, Mauritius, who Ox Monday evening a public. meeting was held in the hall of 
is now on a botanical expedition in the Seychelles, writing to -Clanricarde College, Pembridge Square,, Bayswater, Dr. J. H. 
Dr. Hookér, says that he has visited the islands of Silhouette, Gladstone, F.R.S., presiding, to establish a popular society in 


over every stone, bush, and tree. Flowers of these Nepenthes | 


al 
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West London for the advancement of natural history and 
physical science. There was a very good attendance, chiefly of 
members of the vanous London feld clubs, A number of 
ladies have been received as members, and working men are 
represented on the committee. 


ACCORDING to the Balsigue Horticele, Dr? Candèzi has in- 
vented a small photographic apparatus, which ho calls a 
“ scenograph," which consists simply of a stick and of a camera 
the sire of an opera glass To photograph a plant or other 
object, it is sufficient to place it in the focus of the scenograph 
for & minute ortwo. The negatives, it appears, can be pur- 
chased ready prepared. 

Tax opening of the School of Horticulture at Versailles, which 
was to have taken place on Oct. 1, is postponed till Dec. 1, 


Dre. A. CORLIRU states, In Za France Médicale for Sept. 30, 
that he had occasion to search tho registers of the parish of Saint 
Antoine, preserved in the National library. It was in the 
cemetery of the Innocents, in that parish, that the dead bodies 
from the Hótel-Dieu were interred ; and Dr. Corlien has ascer- 
tained that during the first six months of 1694 the deaths in the 
hospital amounted to 11,696. In 1873, during the same space 
of time, the mortality amounted to 770 for 925 beds. 


THE additions to the Zoological Society's Gardens during 
the fast week includes Chacma Baboon (Cynocephalus por- 
carius) from South Africa, presented by Mr. J. D. Lloyd; a 
Ducorps’ Cockatoo (Cacatua dwcorpsi) from the Solomon 
Islands, presentéd by Mr. F. J. Dean; two Lions (Feis leo) 
from South Africa; a Malbrouck Monkey (Cercophitheus 
cynosurus) from West Africa ; a Sun Bittern (Enrypyga kesas) 
from South America,'deposited ; two European Rollers (Coracias 
garrula), European; a Naked-throated  Bell.bird (CÁasmo- 
rhynchus nudicollis) from Bahia ;"a solitary Tinamou (Tinamus 
solitarixs) from Rio de Janeiro, purchased. 








SCIENTIFIC SERIALS 

THE Quarterly Journal of Microscopic Science for this month 
commences weak tas i which are of special interest to 
embryologists, and therefore to biologists y. The 
former of these is by Mr. F. M. Balfour, enti i 
Account of the Development of the 
occupies about forty pages, and is fully illustrated. The in- 
TUUM UU were conanced af thie Zoological Station at Naple, 
which fllustrates the value of that institution, and the j 
ness of Dr. Dohrn's enthusiasm. The earliest of develop- 
ment are those most minutely described. The ts of 


canal 
Ik, and in origin its 
Rusconi ” is not so, 
(2) The notochord is shown to 
ormning a mass 
on each nde of it. This may depend upon the mesoblast, whose 
split off, so to speak, from 
a median independent sheet ;-or 
be, which un o undoubtedly supports, 
that notochord is & true hypoblastic structure. former 
of these views, as the author remarks, ‘‘ proves too much,” since 
it ts clear that by the same method of reasoning we could prove 
the mesoblastic origin of organ derived from the blast 
and budded off into the mescblast. If Mr. Balfour's ental 
fact is verified, it will much modify the argument as to the 
homology of organs as based upon their embryonic origin. (3) 
The medullary groove is uia ee Ca tegian 
at the time that the is fully formed im the caudal. 
pe is well worthy of careful mtudy.— Mr. Ray Lankester 
Sites on the davclopmeut of the pond abril (Pens apii) 


and on the early stages of other mollusca, He begins by de- 
scribing the shell which is mtuated below the developing 
shell; he shows its presence in Lamellibranchs, Gasteropods, 


Pceropods, also in the Brachio and Laxesma. From this 
the is asked whether it in any wa to the 

of the Dibranchiate Cep and Internal shell of 
Poen Rau ne given d vour of the plug, which is 
developed into the 
to the former, the author, from originally 


which again 
AAEN Ot ge cyt havo been receded by tho shell-giand, 
therefore the plug of the latter cannot heve been the direct 
Loligo pen. The latter part of the discusses 
development of the pond-mail in detail—Mr. E. A. Schafer 
describes an ingenious and ego gage ume 
i regulates the gas supply to a 
small circulating boiler. remarks that much of the coo is 
of the objective, and 
this may be warmed by a tube round it, It always 
etur l to up fo ask whather the Resting of objective dow RO 
injure, for the time being, their cal powers ; as they aro con- 
structed so as to be achromatic, &c., at the average temperature 


thropology of Algiers, by dra attention to the five periods 
whi carat he anthropeigialnery of te colai and 
i -skinned 


Kabyles; the Numidians, to whom we must refer the greater 
number of the Berber inscriptions hitherto found ; the Romans, 
Arabs, and Turks; and lastly, the M. Topinard is of 

inion thet in the fair and dark 


are popula- 
tion, whose existence is the more important from their bemg the 
best able to bear the climate and cultivate the sol. M. Topi- 
nard considers that the mortality among the natve races is not 
to be referred with any prominence to diseases Introduced 
by Europeans, but is due very much more to a natural scrofulous 
diathems antecedent 


ence of man at the base of the Miocene or mean Tertiary, while 
he to them one of the latest of the Abbe’s finds of flint 
implements from the Miocene beds at Thenay, and which in its 
longitudinal lines showed unmistakable traces of cutting. The 
speaker fointed out that since the foundation of the us 
beds at Beauce, and the deposit of the flints at Thenay, the 
mammalian fauna has been renewed at least three times, while the 
differences between the extinct and li fauna are sufficient to 
Justify the acceptance of the eupervention of ific gener. 

question of the existence of man in the mean Tertiary perlod 
rests, however, for the present, open, and must await er 
discoveries of & lesa questionable nature before it can obtain on 
unassailable solntion. —M. Onimus, in a paper on language, has 
considered at length the importence of reflex ashon generally 
fides ie oe Ur ee 

clons ustrating hi point by reference to the in the 
faculty of speech which give rise to aphasia, and considering the 
manner in which the latter lesion is modified by the previous and 
normal mental condition of the patient. This also con- 
tuns & suggestive paper, by Madame C, Royer, on the mathe- 
matical laws of reversion through atavism ; nota by M. Bataillacd 
on the Gipsies of Algiers; and a report of the hairy dog-man of 
Kostroma, m whom an abnormal develo ent of the of the 
head and the down on the face tnd neck, combined wit coni 
derablo prognathism, has similated the of the canine 
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TAE Bulletin da la Sol d Acchmatation de Paris for July 
devotes a considerable portion of its space to the description 
of an ostrich farm at the Capo of Good Hope. This industry 
is largely extending in that colony, and yields excellent results. 
—M. Maumenet gives [e valuable contnbution in the of 


‘several new and useful Chinese and es, are among 
his successful attempts at ion.—M. Martinet. gives 
details of the mode of cultivating the £ coca in 

a vegetable which the French are desirous of introducing into 
Algeris’ang French Guiana.—M. Collenot asa mans 
of staying ravages of the Phylloxera, that instead of intro- 
duchip American viel the wild vines eDeadunt a nap: parts of 
France should be carefully cultivated ; they lvii 
state, excellent fralt, and as they a-e very hardy, thinks that they 
would witb the attacks of this pest. —À Japanese tree, the 
Sophóra ( : 

the E in 


vation as many 

is very hard, and a tree planted in France ae Yous sgo 
is row 21 ft. in circumference. It resists cold and 

equal fly. "The worm i beng clined tn he Dati 
provinces, some species of this caterpillar seem able io 
withstand the cold with easa? 


SOCIETIES AND, ACADEMIES 


Lompon 

onn Soclety, Oct. 7.—Charles Brooke, 

dent, in the chair.—.A paper, by Mr. Alfred Sanders, 

Medo isuentery Rendre eh ie ” was 

epi dr erum the , in which the author cor- 
rected Mein: mado in he course of a previous 
ve an exhaustive description of a species he 

Een to be citreat Nem suy HIE atn descciLed, alton he 
kun Seen, wag also tad by the meris on per by Mr, 
Kitton, of , was A upon some 

sent from New 


EAE ae 
Mr. H.R —Mr. 
by from a solution 


made some observations on silica fine 
water, and pointed 


con four parts glycerine to ons 
oy sacs of obtaining clear on of the forms pre- 


sented when high-power objectives of large angle were employed, 
whereas those with amall aperture gave good resultz.— 

-Mr. Stewart drew the attention of the Fellows to a remarkable 
living exhibited in the room by Mr. J. Badcock, of the 
nature of which very considerable doubt was entertained, the 


fonts opmion AN. thali at. Error a eos 
form of some uniecognised animal, 


- Lxkps 
Naturalists’ Field Club and Scientific Association, 
Oct. 13.—Mr. Edwd. Tho: vice-president, in the chair.— 


. Samuel Peffer, F.C.S., p 
After the more familiar facts 


with to the shape and fcrmation of volcanic cones, the 
nature of -the ee materiala, Mho. perioda and of 
eruptions, and distribution of volcanıc energy, 


ae out «eatin whe ba zo to ia kowi been 

noticed, that the equetorial diameter between the two 

sten aime of volcanjc energy, Java and Quito, is shorter 

een op h Africa. 
Sa a ah a a aaa M 


PHILADELPHIA 


Academy of Natural Sciences, June 2.—Dr. Ruschen- 
berger, president, in the chair.—" Polsonous character of the 
rise of Winterie sinensis” —Mr. Meehan remarked that 
- there was a popular belief that the flowers of che Wisteria 
sinensis were. destructive to bees. He had himself seen hun- 
dreds of dead bees under large flowermg plants Ho was 
imele Wil the fact thie acta thal mone wore dead’ under 


similar circumstances, The flowers wero visited 
by the bee and others, without, so far. as could 
see, any results i It wes clear, that 


whatever might be the cayse of the death of these insects under 


it could not be 


the Academy’s myseum, showing 
four inferior incisor teeth, while the NU IE 
does not possess any. 
PARIS 
Academy of Sciences, Oct. 12. —M. Bertrand in the chair. — 


The were read :—The enunciation of the prm- 
ciple of the of timbre is due to M. by M. H. Resal.— 
Letter from M. Langley, director of the hany O 

United States on cyclonic by M. Faye. This 


movements, 
peper mos eet tha authore theory of sun-rpote The 


illot com- 


of cataract ; a faries] memoir, 
by M. R. Castorani, —P of eal to Gh Yate Com 
the products of the suger mdustry, by 

to the 


Phylloxera ; 


ent of electro- 
electric contact 
AL E. Mercadier.—Attempted theory of the 
sue secondary oda of cus by M. Lecoq de 
Boijabaudran.—. study and analysis of a 
pumice from Vesuvius, by M. F. Fouqué, Under the micro- 
scope this stone was seen to be com of a multitude of 


ip pont teva oe pigs by an amorphous vitreous substance ; 
6, pyroxene, ote, oxide of iron, feld- 


pir enr desea d dics ted through the mass. 
d ur t ie ung ht cnc CAR rer d minéral to 
be rich in sodium and calcium ; the amphigene from the tufa af 


Somma is generally potassic. 
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METEOROLOGY IN FRANCE 


WE hail with much satisfaction theymovement which 

has just been made by the French Government 
in the direction of a more effective organisation than has 
hitherto existed for the investigation of the meteorology 
of France. The best results may be expected from the 
step just taken, which is detailed in the printed documents 
quoted below,* and when we consider the great con- 
tributions made to practical meteorology by Le Verrier, 
the distinguished head of the Paris Observatory, in the 
Bulletin International, the Atlas des Mouvements Génd- 
raux de PAtmosphére, and the Atlas des Orages origi- 
nated under his direction, we may 1est assured that these 
hopes will be fully realised. 

In the decree of February 13, 1873, in which the basis 
of the reorganisation relative to the meteorology of 
France was laid down, occurred the following reso- 
lutions :— 

“tr, The investigation of the great movements of the 
atmosphere and meteorological i for the sea- 
ports and for agriculture are remitted to the Observatory 
of Paris, 

* 2, The working out of the meteorology of the various 
river-basins of France, and cognate inquiries, is handed 
over to Commissions representing the different regions 
and departments of the country, organising of which 
the Council of the Observatory is commissioned to 
prosecute.” 

In carrying out these resolutions, the meteorological 
warnings to the seaports were re-established by the 
Observatory on May 17 of the same year. The duty of 
issuing meteorological announcements to all departments 
for the benefit of agriculture, especially in time of harvest, 
was recognised, and it was at the same time suggested 
that an inquiry be set on foot with the view of organising 
a system by which this could be effectually done. 

As regards the second resolution, a systematic inquiry 
into the climate of France had been organised in 1865 by 
the appointment of Departmental Commissions, and 
the establishment of a system of observations chiefly by 
the primary normal schools. At first, when the Depart- 
mental Commissions were yet imperfectly organiséd, 
it was found necessary to concentrate the observations 
made over the country in the Observatory of Paris, which 
undertook their discussion and publication; but this 
system, which was forced on the Observatory at the time, 
could not be indefinitely continued with advantage. The 
grounds for this opinion are stated in these words :— 

“From 1869 the Observatory continued to point out 
that the discussion of the climatic conditions of the 
different river-basins of France could not be concentrated 
in Paris with advantage. It seemed necessary that the 
large body of skilled meteorologists that been 
formed dunng the four years which had elapsed should 
boldly take the observations into their own hands, in order 
to discuss them and deduce from them the scientific 
truths they may be shown to teach. It was not merely 
from the advantages which would accrue to meteorology 
itself by adopting this line of action that the effort 


* “ Letter from AI. A. de Comont, Minister of Public . to the 
Préfers of the October 9, 18747 “ Letter from M. 
a of » to the Premdents of the 


of the Departments, Paris, Oc-ober 9, 1874." 
Vor x.—No. 261 


towards decentralisation was put forth, but from the 
intimate ing which the partition of the work of 
meteorological inquiry over the whole breadth of the 
country had on the scientific movement of France, in 
favo the spirit of original inquiry and research with- 
out which no nation can take a high position in science,” 

The circumstances which followed hindered the cany- 
ing out of these proposals. Subsequently, however, the 
matter has been resumed and dealt with successfully in 
several parts of the country, particularly imthe basin of 
the Meuse and over the western sga-board of the Mediter- 
ranean, by concerted action on the part of the five 
departments of Hérault, Gard, Aude, Pyrénées-Orientales, 
and Lozére. The Astronomical Commission nominated 
for the purpose of proposing the best measures to be 
taken in reorganising the astronomical department 
entered into the same view, and recommended further that 
inquiries referring fo the climate of France be remitted to 
Regional Committees appoigted by departments grouped 
together according to the river-basins, 

“But it must be observed that the proposed institution 
of Regional Committees will in no way interfere with the 
Departmental Organisation, but is intended, on the con- 
trary, to give greater weight and vigour to the operations 
of the Departmental Commissions, in that united action in 
certain lines of inquiry is thereby facilitated ; it being 
evident that the area embraced by a single department is 
too small for the propre study of many of the widespread 
meteorological phenomena which pass across it. The 
local Commissions have repeatedly drawn attention to 
this great disadvantage ; the organisation by regions will, 
however, henceforth give to the departments the means 
of publishing the resales of their inquiries in a more com- 
plete form. In correcting the ‘system of centralisation 
which had been carried to so great an excess, it is not 
intended to leave the Commissions to themselves, with no 
connecting link between them and the Central Adminis- 
tration, On the contrary, the Observatory of Paris is 
specially instructed to be in active and fruitful corre- 
spondence with the Departmental Commissions, and to 
give assistance, as far as the Commissions may desire, in 
organising them by regions,” 

The programme, thus briefly sketched, has been only 
imperfectly followed out, solely on account of the pecu- 
niary difficulties, But these difficulties the National 
Assembly has now removed by authorising the necessary 
funds. What then is now required, and what is now 
asked by the Minister of Public Instruction, is that the 
Prefects enter in the departmental budgets such a sum as 
may if each case be required by the Commission, and 
we are giad to learn that there is no doubt that the 
request will be generally acceded to. M. de Cumont con- 
cludes his letter with the remark - “J sball act in concert 
with my colleague, the Minister of the Interior, in carry- 
ing out the propositions of the decree of Feb, 13, 1873, to 
secure the regular despatch of the meteorological warn- 
ings to those departments whose scientific Commissions 
are put in possession of the requisite funds to enable 
them to take advantage of the warnings in the interest of 
agriculture.” 

In the meantime, the Observatory has hastened the 
resumption of the publicationfof the “ Atlas Météorolo- 
giques dela France,” which has been stopped for some 
years. To make up for lost time, the first issue, which is 
ready for delivery, embraces the three years 1869, 1870, 
and 1871, and consists of four parts, viz, :— 
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. (1) Discussion of the thunderstorms (orages) of these 
years, {lustrated with forty-six maps. '(2) Hailstorms, 
with three maps, This part of the work, which is of so 


- , much importance to agriculture, has been unfortunately 


~ neglected for some time, but is now to be vigorously 
prosecuted. (3) Report on the climatic observations 
made in France, and particularly on the distribution of 
rain, with four maps, (4) Meteorological memoirs and 
documents (thirteen in all), contributed by different 
meteorologists,of France and other countries, a section of 
the work which is expected to receive a fuller development 
in future issues.* 

A noteworthy feature of the publication consists in the 
fact that the materials which make it up have been 
collected under the auspices of the Departmental Com- 
missions, and in great part discussed by them. This is, 
particularly for such a country as France, an admirable 
country the 
working out of the meteoralogy of which presents & 
more complex problem, owing to the great diversity of the 
climates of its different regions ; and further, the agricul- 
tural interests of no other oouptry would benefit moré than 
those of France, were a correct kngwledge of its climate 
generally disseminated among the people. Now, this 
feature of the publication givés the local colouring to the 
reports which is fitted to arrest eral attention and 
secure the putting forth of those efforts by which 
alone the meteorology of France can be satisfactorily 
worked out. 

It may be here pointed out that the French meteorolo- 
gical organisation is based on!the Commissions which 
have been appointed in each of the departments; it 
- being to them that the Government, in the (decree of 

Feb, 13, 1873, has remitted the working out of the 
meteorology of the different river-basins, and inquiries 
connected therewith. They are invited to unite together 
for certain objects into Regional Commissions, for the 
purpose of imparting to their investigations greater 
breadth and exactness. They ‘are not put under the 
Central Administration at Paris in the sense of being 
controlled by it, but are connected with it in order that 
` they may bé aided by it in cases where aid is needed. 
The Departmental Commissions have free automatic 
- action in working out the problem of the local climates 
of the respective districts which have been entrusted to 
them. 

The programme assigned to the Central Observatory of 
Paris, consisting of the investigation of the great move- 
ments of the atmosphere, and meteorological warnings 
for the seaports and for agriculture, is too limited in its 
scope ; and we cannot suppose that its illustrious head 
will be satisfied till he has succeeded in including in the 
regular work of the Observatory those physical researches 
we have already strongly advocated in NATURE (vol x. 
p. 99) as an indispensable part of the work to be under- 
taken by the Central Meteorological Office of each country, 
and which have been more recently and ably stated by 
Prof. Balfour Stewart and Col. Strange (pp. 476 and 490). 

In the same article we urged the necessity of the State 
and the country working together ; indeed, in no other 
way is it possible successfully to work out the great 

cene eCue muse done oic m epee 
(12 fr. 


national questions of storms and of local climates in 
their bearings on the health, productions, and com- 
merce of the country. In France we seo that this 
essential requisite, of the State and the country working 
together, has been effected, and it may not be irrelevant 
to add that the French Government has clearly re- 
cognised the position that unaided voluntary efforts 
are insufficient of themselves to cope with the subject, 
and that if the undertaking is to be conducted in 
a manner worthy of the nation and of the ends to be 
subserved by'it, it must be supported with"aid Hon the 
public funds, 











MAREY^S “ANIMAL MECHANISH"* 
Animal Mechanism, By E. J. Marey. “The Inter- 
national Scientific Series.” (London: Henry S. King 

and Co., 1874.) l 

II. 

[B5B ent of airal Mocomonom, Eran Maey Nas 

been even more successful than in his investigations 
with regard to progression on land. Nearly two centuries 
ago the general" principles of this subject were very ably 
worked out by Borelli, who, after havin shown that ini the 
wing the anterior margin is rigid um the posterior 
portions are more and more flexible as they go backwards, 
inferred, as will be self-evident to all, that in the down- 
ward stroke of the flying bird the plane of the wing 
becomes directed downwards and backwards on account 
of the hinder margin yielding slightly to the resisting air. 
It not having struck him that the wing was elastic in i 
horizontal as well as its vertical direction, Borelli assumed 
that the stroke was strictly vertical, 

By a series of experiments, the logical sequence and 
convincing power of which are perhaps unequalled in any 
other extant biological problem, Prof Marey has been 
able to demonstrate the effects of the horizontal ylelding- 
ness of fhe wing, and to prove that in insects the stroke, 
instead of being, as Borelli assumed, a simple vertical 
line, is a vertical figure of 8. In proof of this original and, 
at first sight, unexpected observation, he shows that if the 
tip of the wing of a wasp be gilt, and the insect allowed 
to buz n & beam of sunlight, a very elongated vertical 
figure of 8 image is seen, as in Fig. 1, to be produced by 
the reflecting tip of the rapidly moving wing ; “sometimes, 
indeed, the wing seems]to move entirely in one plane, and 
the instant afterwards the terminal loops which form the 
8 are seen to open more and more, When the opening is 
very large, one of the loops usually predominates over the 
other; it is generally the lower one which increases, 
while the upper diminishes, Indeed, by a still greater 
opening, the figure is occasionally transformed into an 
irregular ellipse, at the extremity of which we can recog- 
nise a vestige of the sécond loop.” 

There is still more to be learnt from this simple experi- 
ment... By carefully gilding one surface of the wing alone, 
the buzzing wing, when intensely illuminated, exhibits the 
figure of 8 of unequal intensity in its two moieties, as scén 
in Fig. 1 ; so that it resembles the figecé priftéd thus, 8, 
if its thick part be considered to represent that which 
is most illuminated, and its thin part the darker half 
This result can only be produced by the plane of tho 

* Continued from p. soo. f 
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wing being different in the up and down strokes ; and, as is | wing, its tip may be made to come in contact with a 
found to be the case, the thick limb is reversed by turning | revolving cylinder, in which the surface is covered with 
the insect round so that it presents its other side to the | smoked paper. “ Although the figures thus produced are 
observer. The same conclusion is arrived at by the |for the most part incomplete, we are able, by means of 
employment of the method to be now described. their scattered elements, to reconstruct the figure which 

Without sensibly interfering with the movement of the | has been shown by the optical method." Fig.2 is one 








of the results obtained, in which several of the loops are | a Wheatstone’s kaleidophone rod, tuned to the octave, 
distinctly seen, as is generally the case when, as here, the | or, in other words, vibrating twice transversely for each 
insect is so held as to rub the cylinder with the hinder edge | longitudinal vibration. 

of the tip ofthe wing. That a figure of 8 movement of a | Still we are not able to say in which direction the wing 
point, when made to record on a revolving drum, produces | is moving in the different branches of the 8 figure ; the 
a similar curve, is seen from Fig. 3, which is a tracing of | following simple experiment determines this completely. 





A slender glass rod is smoked at the tip in the flame of a | surface. Supposing that, in the figure, the head of the 
candle, and held at right angles to the direction in which | insect is directed to the right: when the glass rod enters 
the wing moves, in the different parts of the wing-tip | the loops at J and a it is found to strike the upper sur- 
tract, as in Fig.4. It is evident that if the wing hits face; when at 4 and a’, the lower; consequently the arrows 
the rod whilst it is descending, it will rub off the smoke | indicate the true direction of the wing’s motion. 

film from its upper, and whilst ascending, from its lower | The foregoing facts, when taken in connection with 





their known anatomical arrangements, place us in a | other words, by peculiarities in the structure of the wings 
position to discuss the mechanism of the flight of insects. | themselves. Simple inspection of the wing of a fly shows 
These animals posfeas muscles, &c., which produce direct | it to be formed of a rigid, or comparatively rigid, anterior 
downward and upward movements of the wings, and these | nervure, which supports a thin more yielding membrane 
movements only ; therefore the expansion of this vertical | behind it. In its descent, the resistance of the air retards 
line into a figure of 8 must be caused by forces acting | the movement of the more yielding posterior portion of 
external to the thoracig or wing-moving mechanism; in | the wing sufficiently to cause the lower surface of its 
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otherwise: horizontàl. plane” to beco directed slightly 
- backwards, and in’ its‘ascent the daine cause directs it 
`` ‘somewhat forward. But an inclined plane striking -the 
- air hasa tendency to’move.in the direction’ of its owi 
inclination; consequently, both in ‘the down.and up 
stroke of the wing; it tends to move forward at the same 
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time. “But this deviation ‘cannot be effected without the 
.°_ nervure being slightly bent. The force which causes the 
'". ^ wing to deviate in a forward direction necessarily varies 
in intensity according to the rapfdity with which the 
a organ is depressed. Thus, when the wing towards the 
end of its descending course moves more slowly, we shall 


recorded through the Intervention of a complicated system 
of tubes and levers, as fragile as they are delicate, and as 
-expensive, as they are liable to be broken. Movements 
. ~ in a single plane are capable of being transferred to paper 
~ 0 with comparative ease, but when they are not so limited, 
: and may be in any direction, the necessary complication 
of the recording becomes immense. The 
number of little details which have to be continually 
s remembered, “and the oft-repeated futile attempts which 
' -. have to be allowed for, makes Prof. Marey's success in 
his investigations a matter of more than ordinary surprise. 

` He has mastered the whole subject, having by separate 

ps atid by.combined check methods demonstrated what is 
the rapidity, direction, and inclination of the wing of the 
bird in every part of its course. Further than this, he 
~ has shown what effects the stroke has on the movements 
ofthe body of the bird, and this by a very ingenious new 
method. The way in which the author invents means for 


in! 


^. " reproducing and originating any quality of movement he 





see the neryure, as it is bent with less force, bring the 
wing backwards in a curvilinear direction.’ Thus we- 
explain naturally the formation of the descending branch 


of the. 8 passed through by the wing ;” and the same 


| theory applies to the ascending-branch of the figure.- 


Acting upon the #uggestions of his theory, Prof. Marey 
has constructed artificial wings, which are planned and 


move "upon the same principle as those of insects. 
He has, not succeeded in making a flying machine, 


‘it is true ; this, however, is not from any fault in the 
"wings, but because it is impossible to obtain an engine 


sufficiently light to drive them. He has, however, con- 
trived an apparatus which, when the motor power is- 
supported, is capable of moving horizontally with rapidity, 
of rising and of falling, just like an insect ; and, what is 
more, when propelled by a simple up and down move- 
ment, the tips of the wings describe a figure of 8 of their 
own accord, as they ought to do upon the theory which 
led to their construction. 

The mechanism of the flight of .birds is a problem far 
more difficult to master than that of insects. The size of * 
the subjects of experiment, and the comparative slowness 
of. the movements of their wings, remove them beyond 
the reach of the optical and. direct graphic method pre- 
viously employed. Each stroke of the wing has to be 


Fia s“ 


may want to develop, must be a source of admiration and. 
almost astonishment to all readers of his work. : 

Fig. 5 shows a buziard saddled with the machinery ' 
which, by means of the two tubes running downwards 
from it, transmits:the vertical and horizontal moveménts’ “` 
of its wing to the recording : apparatus, which is not repre- 
sented. In the study of the more intricate points the 
necessary instruments are so heavy that the whole bird 
has to be partially supported. This is done by attaching 
it to the extremity of a long lever which revolves, with 
scarcely any friction, on a pivot. This is found not 
serioualy to interfere with tho normal flight of the bird. 

Most of the facts made out by the employment oko. 
this apparatus are shown in .Fig. & which is'con-- 
structed to illustrate the inclination of the plane of the: 


wing with reference to the axis (Av) of the body of the e 


bird during flight. The direction of the movement of the . 
wing is from H to Av, It shows “that the wing during 
its ascent assumes an inclined position, which allows it 
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to cut the air so as to meet with the minimum of resist- 
ance; while in its descent, on the contrary, the position 
of its plane is reversed, so that its lower surface turns 
downwards and slightly backwards." During the descent 
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of the wing the body of the bird is carried forwards as 
well as upwards. The resistance of the air explains the 
elliptical form of the figure. i 
We hope that in the short glance which we have taken 
of some of the most important points discussed in the 
work before us, we have succeeded in interesting ‘our 
readers sufficiently in its contents to make them curious 
to learn more of its subject matter. We cordially recom- 
mend it to their attention. To the student of art it gives 
rules and general principles which will be found invalu- 
able in all attempts to portray the various attitudes of 
man and his faithful companion, the horse; and these, 
when understood, will direct attention to the most salient 
points in the locomotion of other animals. : 
To the student of physiology it is useful in at least tw 
ways. Itshows how invaluable is a knowledge of mani- 
pulatory details and the principles of mechanics. Prof 
Marey, in the period of his studentship, must have learnt 
. mare than the simple routine facts of a medical education. 
The mechanical Cardan universal joint and Wheatstone's 
kaleidophone rod are as familiar to him as is the valvular 
-mechanism of the heart; itis his control of method which 
is one of his most marked characteristics. It shows how 
elaborate are some of the phenomena-which at first sight 
seem so simple, and how much the science of physiology 
is within the domain of physics. 
The translation, as far as we have had the opportunity 
of judging, seems a good one, except in one or two cases, 
„whero improvement would not be impossible. 





OUR BOOK SHELF 


The pis dade Theory of Life. ERIS Drysdale, 

. MD. (Bailliére, Tyndall, and Cox, 1874.) 
Tue author of this small book is one ofthe editors of a 
work on Pafhology, by Dr. John Fletcher, of Edinburgh, 
whose “ Rudiments of Physiology ? contains much specu- 
lative biology of no mean quality. As a disciple he 
. enters into an analysis of the pis of his master, 


discussing its detajls in connection with the light thrown 
upon it modern research, ialy the bioplasm 
theory of Beale. Fletcher argued thus .— The peculiar 


, vitality, does not reside in the tissues of the 
liie Yody indiscriminately, but in one anatomical 
element alone; because, as the various tissues differ 


NATURE: 


519 


extremely in their physical properties, and these latter 
are almost exactly the same as before death, it is 
hardly to be expected that the living matter can rearrange 
itself on death, in a short time, into a number of different 
forms, which shall exactly the same physical 
ies in the vital as in the or state df combi. 
nation. The concordance of this idea with the theory of 
Dr. Beale, which divides all tissues into a living forming 
material (bioplasm), and a dead formed material, the com- 
position of the latter of which alone varies to any extent, 
must be evident to all; and the working out of its minutize 
occupies several chapters of the work before us. The 
author also enters fully into the muscle and nerve theory of 
Dr. Beale in a manner which w$ do not think will throw 
much light on either subject. He remarks that the insu- 
lating power of the medullary sheath of the nerve-fibre 
is not demonstrable, therefore “the nerves are not fitted 
for simple conduction of electzic currents ; and these have 
no reason to choose the nerves as their channels, so they 
through the moist tissues almost uniformly.” With 
opinion we think there are few or no phssiclomets 
who will agree, as there is not the least doubt that it is 
through nerve-fibres that electric stimulation will most 
readily and most powerfully affect muscular fibres at a 
distance; otherwise, what is the peculiar value of the 
“ nerve-muscle preparation ? of the physiological labora- 
tory? In his remark that Dr. Salason is premature 
in arguing with regard to the Dionæa “that because the 
contraction of the plantleaf depends on changes, appa- 
rently in the contents of the the muscular contrac- 
tion of the higher animals is of the same nature,” the 
author is, we think, more fortunate ; we have never been 
able to see that the two phenomena have anything in 
common, From the consideration ofthe less speculative 
protoplasmic theory of the origin of tissues, such points as 
the nature of life, the connection of force with life and 
mind, consciousness, and materialism, subjects beyond 
the pale of precise knowledge, are treated of in a manner 
which will quite repay perusal by those who are fond of 
speculating on those precarious topics, 





Out of Doors : a Selection of Original Articles on Prac- 
tical Natural History. By the Rev. J. G. Wood, M.A, 
F.L.S. (London: Longmans and Co., 1874.) 


Mr. Woop is well known as one of the most suc- 
cessful popularisers of natural history. He has him- 
self an extensive and thorough knowledge of his subject, 
as well as a genuine love of it, and his genial enthusiasm 
cannot fail to infect the minds of the fortunate boys and 
girls into whose hands his books may fall. The present 
volume consists of a number of thoroughly readable 
popen which have already appeared in various periodi- 
They are written in an easy, graceful, chatty style ; 
and,while apparently trying only to amuse his readers, 
he manages to convey a great deal of valuable informa- 
tion about animals and plants, especially about such 
as anyone who likes to take the trouble may observe 
for himself. Some of the papers are concemed with 
exotic animals, as in that deseriblig “A January Day 
at Regent's Park," in which are contained many facts 
concerning the inhabitants of the Zoological Gardens. 
Most of them are, however, about the “ common objects 
of the pon id as is indicated by such tXles as “ A Sand 
Quarry in Winter,” “ Under the Bark,” “My Toads,” 
“The Children of the New Forest,” “The Repose of 
Nature,” the last concerned with h ing animals, In 
“Medusa and her Locks,” and “ Life on the Ocean Wave” 
(eerie a visit to the Crystal Palace Aquarium), “ The 
teen Crab,” &c., we are introduced to the denizens of 
the ocean, The book is an excellent one to give to a 
boy ora girl, who, we are sure, would enjoy it, as indeed 
would many whose boyhood or zihoa is only a sad 
memory. 
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I was *to'aeb by Mr. Wallace's letter of last week 
that he and J had underztoód Prof. Huxley's address in” senses 
entirely different, I understood Prof; Huxley to mean that not 
mii veins acii af mentho, fr example, that we 

Sr noes ae eee a example, that we 
ee M 
t2: Conicibus ese while 

E: ome ea PSP EAT 
. ina causal’relation to any movement whatever ; that no moye- 

ment ever was the result of `a state of consciousness, that every 
: micron in the en ofp antecedents which, being-pre- 

- sent, the movement must of necessity follow, and that in ths 
^ physical chain there is no break whatever. Years ago I saw no 
escape from, this conclusion, and I have repeatedly made explicit 
~ statements of it in the o£ this oma 
~was therefore to find 


, by his announcement of an o 
i R PENSEES wit cicer locas paga a a pagi 
^. me as rather curious But the explanation is easy, if a man of 
such fine and cultured intellect as Mr, Wallace could so com- 
pletely miss the meaning of Prot Hunfey’s discourse. . 
DOUGLAS A. SPALDIKG 





A pneu. i D The Edible Frog- 


Your correspondent Mr. Miller (vol. x. p. 483), will find, in 
Cooke's ‘‘ Britsh Reptiles,” p. 103, accounts of other endeavours 
to naturalise Rana exwlemis. About ten years ago I imported a 
^. basket full from the Pansian fish-market, where they can easily be 

y bbtamed, and turned them out mto a pond at Woburn Abbey, in 
Bedfordshire. They thrved and multiplied there; but our 
summers are seldom hot enough to enable the tadpole to attam 


- Tus full development before the cold autumnal set in. 
Last ME a Imig 
tadpole of X. escmjenta, born in Bedfordshire, who scarce] 


complete his evolution before the winter, though his hind 1 

are fully developed. J have several summers, however, o 

segete a cee i peas eee O 
our the winter as tatlpoles, and 
aee thar nea ne RU the followmg spring. But this 
ih twine DU dé ut guns beiore I can affirm it 
"with certamty.- summer Mer sepius 


Berlin a fresh suppl io doecibuly fne 
'" French frogs haa Bean: reded in numbers iue de equat 
_Yints-of a heron. 2. esculenta is easily imported in the spring, 
` -and Will travel many days packed in damp moss. These frogs 
are easily preserved, being more aquatic in their habits than our 
-~ AK, tem , Who roam through the woods and meadows ın 
search of food when the season 1s over, while the edible 
irog remains on the banks of his native 
. plunges, describing a graceful curve, at the 
^ danger They have mtroduced into Ireland lately, 
fom France, by the Earl of Granard, at Castle Forbes ; “wih 
.wbat success I am unable yet to say. > my. Inihe spring any minber 


can be casily obtained from the Pansian market, or the aquarinm 

shop of M. ao, Quai du Paris; or from the |- 
of the reptiles {n the Jardin des des Plantes, who always has 

a plentiful supply to feed his snakes. 

'Thb laboratories of our lecturers on are 


= - ARTHUR RUSSELL | 





Colour in Flowers not due to Insects 


From Mr. F. T. Mott’s letter, in your last issue (p. 503), I 
can hardly imagine him to be acquainted with the literature of 
the subject on -which he writes. The difficulties dip 
vee O aa elan treaty elato the a E 


of parenchyma, rapid growth, and Organs are also 
absorbed by heat or by frost. As to the of such 
forms, Mr. Darwin instances (‘‘ of » . vil.) 


insects. : 

odes flowers" of such uiibellais und axuitilalo 
as the Guelder Rose, Hydrangea, and Centaurea, 

where not effected by artificial act asa lure to the 
central fertue florets, as shown by Dr : 


ind April 1870), originated according 
of growth. 


4. The beenty of fruits ''serves merely as & guide to birds ` 
and beasts, m order that the fruit be ‘devorfred and the 


tion is without any infiuence as to colours, unless animals are 


attracted or repelled them” (Hermann Muller: NATUZE, - 
vol ir, p. 460). icry has been recorded ih fungi 
(NATURE, vol vii. p. 55). Mr. Mott’s letter indicates the 
fallacious that mere beauty or variety are objects in 


opi 
nature, ard that the Darwinian hypothesis deals with the 


of vanaticns ^ G. S- BouLarr, 
pc Wa Oct-46: NM B 
ABLER pens than mine will reply to Mr. Moti's 

letter in NATURE, vol. x. p. 503; botte Ds be pound 

to pomt ont thet the facts therem adduced, uced, as not harmonising 


with the theory that colour in flowers has been assumed for the 
purpose of attracting 
I. Culttoated Rowers. 


2. Double towers aro only accidental, and not permanent, in a 
state of nature. The cultivator has succeeded in producing and 
preserving Niem DY Ne der prelerénce to, and pagating from, 
those plants which bear flowers with to become 
double. - Here alas intentional selection by by the gardener haa 
-taken the place of natural selection by the insect. à 
atg The akorio atre fade isicing Kid. T 

EX er hy of Conn 
seme purpose as the ray of Com 
Gini wae plans si ee and the 
loria ond bene Gf suite leita vac ts ebat emcee to 
the fertile floweis they surround. The garden forms of Viburnum 
and Hydrangea, the corymbs of which are composed entirely. or 
nearly so of sterile flowers, aro, ike double flowers, the result af 7 
intentional selection by the cultivator. 

-4. The brilliant colours of many succulent fruits have resulted 
from their attractiven nut indeed io insects for the 
and other fruit- 


oe elle ee oh eee 


wt ny he ae by 
Megan abe cas or has been brought about by 
that agency, than 1s the occurrence of bright-colours on insects 
themselves and other members of the animal kingdom, or the . 
vivid colour of many mineral substances, 


Newtor-le-Wallows, Oct. 26 . ‘Tuomas Couper. 





1 sa Migratlon of Birds 


I dava waited for some Hei to seo lf anyone ould ask Prof 
Newton or Mr. Tegetmeler, on what evidence the latter gentle: 
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man hes been led to ‘‘declare that of landmarks 
obtained by sight, and sight only, is the sense directs these 
birds,” vic, carrier- See NATURE, vol. x. p. 416,) As 
no one has asked I am obliged to do so myself ; 
bat at the same time I should like to my that it is only because 
the mbject in one of im that I think we not 


any 
the public should have the benefit of their recital ; so that the 
Yen ga hata of re cl El 
be 


The importance of settling this I deem almost im 
ible to overrate; for, with all d to Prof. Newton, I do 


not see “sight glone cannot be regarded as of mach aid to 
birds w ‘at stretch themselves across the breadth 
of Europe,” ce ls anes i proved that “‘ sight, and 


along, is the sense which direots ’ carrier-pigeons, say, from 
a teas For it must be remembered that carrier- 
pigeons are descended from a non-mi of bird, and 
may therefore well be supposed not to have the faculty of remem- 

landmarks so fully developed as is the case in migratory 
species, where this faculty has doubtless been deeply impressed 
by means of natural selection. Further, we must not forget that 
birds, the younger 
ones; so that the former must make 
several journeys before it devolves upon them to lead tho way. 


that to account for the facts of migr 
would be unwarranted. But when 
found canse to alter his opinion 

was founded 


which my previous 
/ to destroy that argument, bu 


a 
4 
3 
E 


if Mr. Tegetmeier would tell us w. 
knows, to be the utmost limit of a plgeon's memory for land- 
marks. 





The Aboriginal “Murri” Race of Australia 
(Communicated by Sir F Lubbock, FRS.) 


oclety ; 
all I havo written is accessible for the p of 
iret don among the recorda of thal sodlety.. I 
w confine my statements to points touched upon im those 
of “The Origin of Civilisation " which treat of the Aus- 
tralian i 

Page 11. In the north-western part of this colony, about the 
tributaries of the Darling, a man will not look at his mother-in- 
law. If they meet accidentally they turn back to back, and take 

no further notice one of another. 
P. 34. M differs entirely from that of Mr. Old- 
many drawings and paintings of animals 
udmg their own Hkenesses—to tho aborigines, I 
always found them quick at percelvitig the They them- 
the their tomaha fair yepresen- 


DO man may marry a woman of the same 
But it is by no means true, as Dr, Long 


no 


E 


stated, on imperfect information, that no orià can marry 2 woman 
“ofthe sume clan,” the “clan” [n the common sense 
of the term as to-‘' gems.” The rule that restricts mar- 

is founded on an exact-law.af‘pedigrée and class names, 
It Is as follows the aborigines of the Namol ; and other 
tribes have rules in the- main, though the names differ 


The men are all divided inó-four classes —M urit, Kumbo, 
Ippei and Kubbi. Tho Murt [whose name differs from that 


the race, ' Murri,” only in the quar of the last 
sy ) are regarded as the most important ; the Kubbi are the 
lowest in esteem, The sisters of these four are y Mata 


(or Matha), Bütha, pe and Kubbotha (the vowels are pro- 
noanced as in French). that be one family every son bears 
Man; in another 


ied name is to $ acco. to birth, Thus there 
are bundar scil éopossum), dT (iguana), saras 
(black snake), ^ emn), these classifica. 


f marriege and descent. A Murd may 
marry Butha of the same totem, and of any other.totem he may 
takoa though she bears the name of his own sisters, who 
aro all Mats. So Ippsi dinctin may marry Ippate nursi, but 
not Ippata dinotin. But Ippai dinotin may marry Kubbotha 


Children always bear the second name (or totem) of their 
mother ; and the first name of the child on the mother’s, 
Thus the sons and daughters of Mate are always Kubbi and 
Kubbotha ; those of Butha are Ippal and I ; those of 
Ippatha are Kumbo and Butha; those of Kubbotha are 

uri and Mats, As Ippal generally marries Butha, Ippai's 
son is Murr but not always, When Ippal's wife 
is other botha, his son is other than Murr. At 
first it seemed to me that the father’s name determined that 
afterwards I found that it is by the mother’s 
of the children are fixed. It is remarkable that 
second name of a child is the same as the mother’s, the 
depeadent on the mother’s, is alwnys different. 
Mate’s daughter cannot be a Mata, but is always Kubbotha, The 
Rev. Lorimer Fison, who had been in communication with Prof. 
Goldwin Smith and others on the “Tamil” and had 


descent which I had noted down as orale the Kami- 
laroi of Australia, said the principles of e Tamil” were 


They have no words meaning simply brother and sister, but 
use terms signifying elder brother and younger brother. Thus 
“‘daladt” isalder brother, ''gullami ” 


ved in a tree and 
Supreme Judge who awards to men their lot. When 
people the good ascend to Baigme, and he appoints them a 
place on eat warramdoo! (watercourse, with groves, fruit», 
and animals, for the enjoyment of the blessed), in the sky—the 
Milky Way ; death. 


and goodness. 
these traditions ; but even when first spoken with i 
i some were evidently derout in their of 
of & future life; and as to a future 


P4 
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" - Reported Discovery of Gold in Samoe 


FROM a notein NATURE TURE UE be Dar) Pam )Iam pole ae 
learn that Mr. Williams, H. 





Eus in an official d to the F tierce 
old in quartw#has been found on Upoh, & valley about 
(pun Die pes pepe semples amayed are 


sid to have yielded at the rate of 3,000 om. to the ton. `- 

No geologist who. knows: canoe wil Bener that gold in 
, paying q quantities has been found in this island. Still, I 

' rg to give the following explanation of what gave rise to the 
above 


gold had not beem foand in 


pr pom the Pectus to Bpine 


AE 





Büotodtarifil Irradiation 


' . am the amount of the inner irradiation thet can be traced as dueto | 


what he has termed soleculor within the thickness of 
the collodion film. Mr, and Capt. Abney both appear to 
consider this as the chief cause of ho. pmet iradlanon iige -| rs 
while I am“ to rank the irradiation arising from 
optical imperfections of the instrament with which the photo- 
ph is together with any irradiation that may arise in 
ie wet plate proceaes from chrealation in the flm of fuid 
g the e—before—or as very much in amount 
one due to dispersion within collodion film. 


direchons round the Ilumina 
action would not be affected, or certainly would not be decregsed, 


the front surface of the portions of the collodion film | 


aljecent to ths dhectiy ilusinated aren wlth an opaque object. 
Indeed, if the'opaque object were 2 good reflector, such as a 
P 


Becr oi E ct dira igh 
we sho to 
. extend further within a thick film of collodion than within a thm 
` film ; Ee e ae eee ORDEN of illuminated 
collódion, and the e through which light could be radiated 
directiy pon o M adjacent ares without reflection at 
either increased, but I have not been able to 
detect any 


similari plates coated 
and in (hose coated with bat 


was mid to hare been found, a|. 





o difference in the amount .of irradiation of 


faidits either ta some cleculation place within the film 
of liquid covering the collodion at the time of which 
film would be ed and.its tension E altered by tho 
contact of a anlid J; OPUS to seek. its ion in the 

tical imperfections instrument. 5 
in the wet-plate on within the fluid film may 
pe a Tay ble effect. . Indeed, there are phenomena 
-which make mare than probable. - a wet- picture 
of a strong Lght projected upon a dark background 1s teken with 


hou, the inner radiati arlean or & quarter of an 


paises d Again, 
of the eclipse of December 1871, taken at Dodabetts and‘ 
there is & decided structure in the irradiation under the promi- 
nences : ples the brightest of fom it can eee seen scen that 


to carry out scme 

of the inner irradiation whi 

due to such circulation, 
Florence, 


will find an Slane of the matter are 
“í Deschanel's Philosophy,” by Prof. Everett. 
Chfton, Bristol, Oct. 19 G. J. THomson 
Aurora 


A BRIANT display of aurora was seen here-on Friday, Oct 
DOE At ten olde hen Test 
the arch of the aurora stretched from Pollux to 
{hen near the horizon, the apex of the arch being undcr 
Urea Major. - Deep of light from the inner side of 
the arch and moved with a curtain-lke motion to the north. 
The light was white. On nig. 
were seen darting upwards from the honzon; and many falling 
stars, two of them leaving trains of light for abont a second. 


Jains S. ANDERSON 
Castletown, Caithness, N.B. 


8ne in Animals ' 
I HAVE a -coated terrier dog which will meere when told 
| Bet him this trick by repeatedly imitating meezing 
When about ta perforin; he shakes his head obliquely: ouce’ot 
twice, just as many people do, and then ends with a good 
meere, J. F. M. H. 8. 








" . THE RECENT ERUPTION OF ETNA 


ROF. ORAZIO SILVESTRI has published * his 
observations on the eruption of Etn& which oc- 
curred on the 29th of August, and reminds ug that two 
months previously he predicted not onlg the formation of 
“the fissure on the Mongibello d nn likewise the . 
-eruption by which it was p er 
After an uninterrupted peri f eruptive: phénomena 
by which the central cratér was considerably modified, at 


^ oia walla armain delf Bina dol o Agosto ng" Catania, 18y 
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4 A.M. August 29, subterranean rumblings were followed 
by two shocks, when a formidable column of black smoke 
and materials rushed up into the air, and, carried 
by the winc, fell at distances, in the form of small 
scoria: and sand. Numerous other columns succeeded, 
with roaring, rumbling noises, lasting for seven hours with 
great intensity, dying away to night The noises 
ceased on the 30th of August, and vapour and smoke 
alone rose from the crater and along the line of dis- 
turbance. 

When the volcanic tremors were most intense, at 
4 A.M. 29th August, a fissure appeared on the north side 
of the great cen crater, extending for five kilometers, 
with an axis running E. 8* N. The centre of the 
impellant force was at an elevation of 2,450 metres, be- 
tween two mountains of lava known as Fratella Pri and 
Monte Grigio, where the rent widened to its maximum 
width of to sixty metres, whence it narrows very 
steadily tqwards the base, terminating after a course of 
three kilometres. And at this altitude, where the greatest 
thrust was manifested, may be noticed the formation 
of a new mountain, or crater, with an elliptical contour, 
coinciding with the fissure in the direction of the axis. 
It has a diameter of about 100 metres, and covers a 
superficial area of about 117,734 square metres. This 
crater, now appearing as a new mountain, is formed of 
doleritic lava and a pre-historic grey Labradonte, torn 
from the surface by the black lava of this eruption, in 
which they are a. There are thus mingled two 
lavas of the most distant epochs in the history of Etna, 
the older forming the framework of the mountain. The 
crater shows internally the usual funnel shape ; and near 
its base, over a width of to sixty metres, there are 
ten eruptive mouths, open wide, which succeed each other 
like button-holes ;—those nearest the crater are ab 
twenty-five to thirty metres 1n diameter along the line of 
the fissure. There are also two other groups of small 
cones, in which the diameter of the mouths 1s not more 
than from one to three metres—eight in the second 

up, and four in the third; so that within a distance of 

a kilometre from the crater there are twenty-two 
minor cones in linear extension. The crack is now con- 
tinued down a declivity formed by the lava current of 
1614, which slopes to the north at an angle of 13° or 14°. 
Although the rent traverses this lava, are no more 
small cones for a distance of 600 metres, when a fourth 
group of five mouths, each two to three metres wide, is 
ound at an altitude of 2,170 metres; these latter have 
poured out a torrent of Java descending in a stream 150 
metres long, 60 metres wide, and two metres thick. A 
little lower, at a height of 2,150 metres, is a fifth group of 
three mouths, more active than the others, but situated 
like the last on the great lava stream of 1614, 
The torrent of lava hurled from these mouths is 400 me- 
tres long, 80 wide, and two metres thick, and forms two 
short hitirentions Finally, near the end of the crack, at 
an altitude of 2,030 metres, a sixth and last group of five 
mouths is formed, which have ejected large quantities of 
cinder and scorie. They are situated about twelve lalo- 
metres from the old crater of Mojo, towards which this 
great crack runs down the side o Étna from its central 
crater, Besides this principal rent there are an infinite 
number of smaller cl bratiog up the soil and radi- 
atıng from the centres, of great T activity. Ina 
few hours the new mountain and its system of about 
thirty-five subordinate cones were thrown up, and thus 
there was brought to the surface a total quantity of about 
1,351,000 cubic metres of volcanic materials. 

The mingling of the old and new lavas will form the 
subject of a subseqhent memoir. The recent lava, like 
all modern lavas, is augitic, black, magnetic, and 2 
metallic lustre. Its specific gravity is 273636 at a tempe- 
rature of 25° Cent. The su i of the 
lava was 70°, while at a depth of half a metre it was 90°, 


and a still higher temperature was recorded where fume- 
roles were active. A 

From the remarkably short duration of the eruption, 
Prof Silvestri anticipates a more powerful outburst to 
come, which will be manifested along the rent in making 
which the present internal explosion has t its force. 

Concurrently with this disturbance the whole of volcanic 
Italy has been affected. The island of Volcano, after a 
century of quiescence, discharged cinders and flaming 
materials from its vast crater for nine months previous to 
the eruptive phenomena of Etna in the autumn of 1873. 
The eruption of Volcano continued d ing in intensity 
through July 1874, and traces of it are continually 
seen. Stromboli last June made € rare eruption, sending 
out small stones with great energy in place of its charac- 
teristic feeble incessant explosions. 

Vesuvius has not been unsympathetic, and discharged 
an unusual volume of dense vapour at the end of August 
contemporaneously with the eruption of Etna.’ 





THE SECOND AUSTRO-HUNGARIAN EXPE- 
DITION TO THE NORTH POLE, UNDER 
WEYPRECHT AND PAYER, 1872—74. 


ON the return of the Austrian North Polar Expe- 
dition we gave in NATURE, vol. x. p. 439, an out- 
line of the discoveries made. From the sae memoirs 
on the achievements of the voyage, pos Petermann, 
Dr. Joseph Chavanne, and Dr. v. Littrow, which have 
been kindly forwarded to us by the first-named, along 
with the map, we are able to give still further details. 

No general with his victorious army returning from 
battle could have been welcomed with greater enthu- 
siasm and cordiality than this little band of twenty- 
two men. For though they only come home from 
a Noith Polar expedition, people instinctively feel that 
the accomplishment of the Jegetthof’s voyage is a 
heroic d To gain a battle, hetacombs of precious 
human lives umet be sierica here all came safel 
back. A battle does not demand ter endurance an 
E the battle of the Zecetthof lasted two years. 
We of the times of Columbus and Vasco da 
Gama, of their discoveries and return to Palos and 
Lisbon. It is true the Austrian ition did not find 
an America or an India; but Columbus, and other great 

i did not really discover more than Weyprecht 
and Payer. Before Columbus traversed it, men believed 
that the western ocean was not navigable, and similar 
ideas prevailed with more reason concerning the sea just 
explored. One of the first describers of polar regions, 
Scoresby, had, in the year 1820, in his famous work, 
drawn a line over the whole sea from Bear Island, in 
744° N. lat, to Novaya Zemlya, and said, with con- 
fidenée, “ Here islthe icy barrier where navigation must 
end;" and the unknown regions beyond this line were 
regarded by mariners with pious dread. The Austrian 
expedition has torn away the veil up to 83? N. lat, and 
has narrowed the undiscovered parts of the earth by a 
space of 8? to the north. 

They had to stay at Novaya Zemlya for four weeks, and 
work their way out of thick ice for at least 240 geo- 

phical miles before ing Cape N ce which was 

e starting-point of the expedition. They then encoun- 
tered the most terrific dangers which can befall a polar 
expedition, for they were hemmed in by an ice floe, and 
shut up for fourteen months in pack ice, and driven about 
in the Siberian icy ocean. Eventually a tolerably safe 
place in the open ice was found for the second wintering, 
when the crew heroically divided themselves, the better 
to explore the land they discovered, 

The comrades of the 7egetthof have shown themselves 
worthy to take rank with their prototypes, Ross, Parry, 
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M'Clintock, Kane, Hayes, and Hall, for they have made a 
breach in a place where no one since Barents, during all 
the 300 years of arctic discovery, had attempted an attack. 
The explorations are here shown on a map constructed 

, from the original preliminary sketch by Payer, with the 

phical constants drawn by Dr. Petermann. ' 

! The nature of the North Pole is not so fully known but 
that the learned world is still fighting as to whether it is 
land or water, or an everlasting ice-cap, stretching like 
our home glaciers, or obeying other laws, or dissolving 
and opening under the influence of the warm sun, air, or 
water, like pur own seas. And since any expedition can 








only discover a pro ortionally small part of the great 
unknown arctic world, there will always be some people 
ready with ape-like wisdom to "pronounce against any 
endeavou- to unfold the laws of nature within the inner 
polar regions, Dr. Petermann has for ten years that 
Germany should send out a polar expedition far into the 
great European Blas ea and de ard Aly addi eun fo eet 
the whole breadth of the European North Sea paw 
from East Greenland to Novaya Zemlya, north of Bear 
Island. 

The results of this expedition have marked an epochin 
various ways. First by the drift for fourteen months in 


w 
BS | | 


mu) 


The map on the left shows tho stato of polar exploration up to the end of September 1874; that on the right is the newly-discovered land, 


the ice-Aoe. Such driftings have occurred before on a 
larger scale, as in the case of De Haven, M‘Clintock, 
the Hansa people, and the Polaris people; but all these 
expeditions drifted south--the Polaris crew from 80° N. 
ae to 53°. But entirely new and full of significance 
physical hy, is the circumstance that the path o 
the uhren was uninterruptedly towards the 
north. 

The clowns instances also show that the icy sea is 
navigable. Hall's expedition north from Smith’s Sound 

roved that from Tessiusak in 73° 20’ N. lat., through the 

-famed Melville Bay, Smith’s Sound, Kennedy Channel, 
Robeson Channel, to 82° 11', was reached with ease in 
eleven yn he distance being more than 700 miles ; and 
the best officers of this expedition declare their united 


conviction tha: they could easily have reached further north. 
The Karis Sea, formerly the Ice-cellar of the North 
Pole, has proved to be completely navigable. Admiral 
Sir È Parry, after Sir James Clark Ross per the 
most experierced of all polar travellers, going north from 
Spitz n, came to the conclusion a ship might 
sail to 82° N. lat. without encounterin a piece of ice, 
Admiral Beechey, one of the most t and per 
the most scientific sea captain who has ever lived, said 
1831 that he considered navigation of the coast of the 
arctic region es practicable. 49 

Dr. Petermann then asks: Is the experience of the 
Austrian expedition a measure of the resistance offered 
by the ice in the icy sez just explored? Are all the 
results which are opposed to it, from the former expedi- 
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- tion of Weyprecht and Payer, not worthless? Is it worth 
nothing that numerous No fishermen in sailing 
boats have been able to sail round Novaya Zemlya since 
1869 and penetrate far into the Siberian ice sea, always 
finding it navigable and quite free from ice? Is it not 
worth remembering that at the time Payer and erpen 
found the unwonted accumulation of gce by Novaya 
Zemlya, the western half of the great sea, quite against 
the rule, was free from ice, so that the Norwegian fisher- 
men were able for the first time to reach the mystic Gillis- 
land, which is King Charles Land? Under certain 
unfavourable conditions of wintering, the north side of 
Novaya Zemlya is, without doubt, as difficult and impos- 
sible tor navigation as the north side of yep ie ed 
Cape Horn, or the Cape of Good Hope, or the g 
Channel, or the mouth of the Weser. 

The Zegskof is a small steamer of 220 tons, and 
though her supply of coal was necessarily small, it proved 
ample, for steam could only be got up three times in the 
first three weeks of the voyage. ad: as, as in all 
recent voyages, rowing boats proved themselves better 
fitted than steam launches for exploring work. In the 
summer of 1872, the journey from Cape Nassau could 
not be made in a straight course, but Count Wilozek’s 
journey in the sailing vessel /s2jór demonstrated that it 
was practicable by following a tortuous course. 

The best and first account of the results of the Aus- 
trian expedition, in relation to their bearing on the pre- 
sent state of knowledge of arctic geography, and of the 
current setting into the icy sea from the south, is given 
by Dr. Joseph Chavanne, and is as follows :— 

“The rising polar sun of 1874 lighted up and dis- 
covered a new land, now named Franz Joseph Land, and 
the expedition set off to explore it in sledges. e 
found the country to be a narrow, far-extending foreland, 
divided from Greenland by a wide arm of the sea now 
named Austria Sound. It is mountainous, approaching 
to a pla with steep conical mountains 5,000 feet 
high, co with enormous glaciers. This newly dis- 
covered land stretches for more than 15° of longitude, 
and bounds the horizon with mountains as far as the eye 
can to the north and west. dn 83? N. lat. they 
sighted ps Vienna, the most northern point visible, 
and Cape Pesth, one degree further south, and finding 
the great glaciers impassable in this latitude, they 
returned to their icebound ship. Im ive necessity 
compelled them to abandon their vessel upon its icy plat- 
form, and they set out to 1eturn to Europe with four 
sledges. They travelled on for sixty-nine days, and then fell 
in with the Russian schooner JVz£ojai, who landed them 
at Vardoe, in the north of Norway. Austria Sound, and 
other joris were filled with icebergs. They met with no 
trace of human inhabitants, and remark that animal and 
plant life is scarce and small in the south." 

Twenty-two years ago Dr, Petermann indicated on a 
map of the arctic regions the polar extension of the Gulf 
Stream. Though generally regarded at the time merely 
as the hypothesis of a German philosopher, the unwilling 
drifting of the Tegetthof in the ice has proved that the 
principal northern branch of the Gulf Stream washes the 
west and northern coast of Novaya Zemlya. Between the 
west coast of Novaya Zemlya and the east coast of Spitz- 
bergen, enormous masses of ice press westward -with the 
p current flowing from New Siberia Island and the 

iberian rivers, and penetrate wedge-like into the Gulf 
Stream. The temperature of Franz Joseph Land in the 
winter of 1872-73 was 40° Réaumur. 

The rem correspondence between the coasts on 
the two sides of Greenland supports the conjecture that 
the polar land, if not subdivided into a number of islands 
by ramifying arms of the sea, is at least deeply indented 
by fjords, as is demonstrated by Hall’s discovery of 
Petermann’s Fjord on the west coast of Greenland and 
Franz Joseph’s Fjord on the east. 


PHYSICS AT THE UNIVERSITY OF LONDON* 
II. 


‘TURNING then first of all to the Regulations for Matri- 

culation in the University of London, we`find that the 
knowledge of Physics that is required is specified under four 
heads: namely, Mechanics; Hydrostatics, Hydraulics, 
and Pneumatics; Optics; and Heat, which until 
quite recently, was included in the examination in Che- 
mistry ; Ed the whole is accompanied by a general 
qualilyin note to the effect that “the questions in 
Natural Philosophy will be of a strictly elementary cha- 
racter.” The particulars, which afe given under each of 
the above general heads, read as if they might have been 
copied, as they stand, from the table of contents of an 
elementary treatise on Natural Philosophy published 
about a hundred . Ihave examined them often 
and carefully, and have never found a tittle of internal 
evidence to show that they were drawn up within the 
present century ; and yet we know that they are the work 
of & University, ngt yetíorty years old, which owes its 
very existence to the demand for educational progress, 
ud began its career—without indeed the wealth or the 
prestige of its older compeers — but also without the 
trammels of tradition and ecclesiasticism, which render it 
so difficult for them to advance with the times. It is not 
a sufficient defence of t&e antiquated character of these 
Regulations to say that the very nature of the examination 
to which they refer would make the introduction of new 
discoveries entirely out of place, and that, in point of fact, 
the fundamental doctrines ing to the subjects in 
ote were as fully established a hundred years ago as 

ey are now. This is so nearly true (except in the case 
of Heat), that it would not be worth while to dispute it ; 
but my objection is not to the want of novelty in the sub- 
jects enumerated, but to the want of perception, which 
the manner of the enumeration indicates, of the possi- 
bility of progress or a ea in the ways of teaching 
long-knpwn truths. Instead of giving prominence to 
ic principles in such a way as to su to teachers 

e use of easy and comprehensive meth these Regu- 
lations cut up the subjects to which they relate into a 
number of detached propositions, of greater or less gene- 
ality, which teachers and students, who accept these 
R ions as their guide, generally treat as independent 
units of knowledge each of which is to be put into a sepa- 
rate hole of the memory. It would be wearisome, but not 
difficult, to illustrate my meaning by particular examples ; 
the substance of it is that this examination does not 
encourage good teaching of the elementary parts of 
Physics, but induces candidates to trust to memory 
almost to the total exclusion of any attempt at thinking. 
My opinions on this subject have not been formed d priors, 
but have been forced upon me by reading examination 
paperssand by trying to teach in what I believed to be 
the best way. It is in general nearly hopeless to try to 
get students, who have the fear of the London Matricula- 
tion Examination before their to make any serious 
attempt to understand the principles of Mechanics ; but 
they often show a lamentab ingness to learn state- 
ments of them by heart, and when they go up for exami- 
nation they know a great deal and muderiuid next to 
nothing. They know that in a lever of the first kind, 
whose weight is neglected, the power is to«he weight as 
the hts arm to the powers arm ; that when a heavy 
body falls from rest, the spaces described in successive 
seconds are as the series of odd numbers; and 
they are ready at the shortest notice to write down the 


formula for phre the specific gravity of a sold body 
heavier than water; t itis Sun io rhe rarest possible 


* Introductory Lecture dehwered at the opening of the Session of the 
gn onay, Oct. & 1894, by O. Casey Power, EAS, Broca ot Phy 
on 5, 187. A omer, F. , 
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cases that they can be got to reproduce the reasoning by 
- which these results are i melee ee aen 
principles The industry displayed 

merani Of fatanbasom about Piaf ives A ed c 
_ creditable; but it is impossible not to regret that the 


' same method should be em in 1 what is 
called Science, as in learning the dates of on of the 
Kings of England. 

—  Ástil more curious instance of the anti lcu 


dencies of the University of London is afforded 
Regulations for me E in Science, which were 


tuted as recen It might have been sup 
that when the shat had once determined to 
great an innovation ift the traditional usages of English 
Universities as to grant D in Science, they would 
have been impelled by the spirit of their own act to frame 
such regulations for the examinations as should be in full 


agreement with the present state of science. I recognise 
-as a rere enyene the impropriety of introducing any- 
y be called a new discovery into exami 
bere such as those for the London of Bachelor 
of Science, but between such a course and that adopted 
by the U ines is*a very broad via media, In 
order to obtain of Bachelor of Science, a can- 
didate requires, after atriculation, pp edid 
examinations, called We ee a the First and Second 
B.Sc. Examination. At 2 paper is set in what 
is caled “Mechanical Philosophy and another in 
“ Natural Philosophy,” the Mechanical Philosophy being 
a repetition of the subjects called Natural Philosophy at 
-Matriculation, with a few additions, chiefly under the 
head of Optics, while the Natural b y includes 
Heat, Electricity, and Magnetism. At the Second B.Sc. 
Examination there are two papers in “Mechanical and 
Natural Philosophy,” which are explained by the Regula- 
tions to mean ythe. ane of Statics, Dynamics, 
-Hy drostatics, Pneumati etrical Optics as those 
rescribed for the First oe Examination, but treated a 
[ittie more fully, and with the addition of a very Httle 
Acoustics, a little Eon Optics, and a smattering of 
: . Astronomy. The details move in the Regulations under 
* each of these general h Sealed renim eli dale 
criticisms as those which I have 


y ventured to make 
n the mode in which the ts in Natural 
` -Philosophy are stated in the Regulations for Matricula- 
tion; in fact, those .parts of the subject which are 
common to the three examinations are i in very 
nearly the same words in each case, the difference being 
that a slightly more mathematical treatment of them is 
. expected at the higher examinations In each case there' 
is the same failure to suggest general and'com ensive 
ee e ERS particular 
examples, as though they were equal im ce with 
the general principles w aiat It is just as 
if, in an examination in Latin or Greek, instead of its 
aut ces ta cupa Dent partial ig Veal ete 
uestions In of particular nouns and ver 
See ven with te an announcement that candidates might 
be required to eu ieee a Re DEREN act 
of these. these Regulations are defective not 
y in form but in substance—not only in but in 
matter. "Without goin o ade Sys 
ustify this statement, | may mention, by way of illustra 
o», that at the Fit Bc Examanatoa, under tho head 
®© Electricity, tere is no distinct reference to any 
quant laws ofthe science, and itia only by «laxity 
of interpretation quite unsuited to the subj 
obscure allusion to Ohms Law can be discovered—the 
‘great law expressing the connection between t 
of an electric current and the nature of the-circuit 
which it traverses; while, Eine ads no liberality” of 
trace of the 


.remark on the choice of the persons 


ciii with the common pump and forcing-pump ; the 
ur the barometer, and the air-pump, under 
phan oe Vydraulics, and Pneumatics, It might 
have been natural a hundred me ago to look for New- 
comen’s atmospheric engine such compan p; but 
even then, James Watt had near carly converted tho 
atmospheric er e into the modern steam-engine. 

But there is no need to enter upon any minute investi- 
gation of the R ions for these examinations, in order 
to be convinced that their effect upon the study ol of Physics 
must be unfavourable, The amount of en é- 
ment whi-h they hold out to pursue this subject ously 
is ‘shown by the fact that a London Bachelor of-Science is 
not to have any more knowledge of heat, mag- 
netism, or electricity than candidates for degrees in Medi- 
cine are d to show at the “ Preliminary Scientific 
(M.B.) Examination,” which, in the usual course of 
is taken one year after Matriculation ; and also by 
fact that the papers in Mechanical and N Philosophy 
set at the Second B.Sc. Examination are identical with 
those set in the same subjects at the Second B.A. Exami- 
nation. I have no fault to find with one side of this last 
Arrangement ; I have already given reasons for consider- 
ing that Physics ought to occupy an inportant place in 

general education, and, from this t of view, the 
f iyaical subjects for the Second B.A. on are, on 
the whole, not injudiciously chosen; but it is certemly 
strange that a degree in Science should not imply any 
Ped acquaintance with the fundamental principles of 
echanice than is demanded of candidates for the 
of Bachelor of the examination for which is in the 
main literary and ical. Another fact, which may be 
regarded as a sort of ental that the exa- 
minations of the University of London do not promote - 
such a study of the elements of Physics as can serve as 
the foundazon for a more advanced study, is that for the 
last five years a special examination for Honours in 
ental Physics has been held in connection with 
the First B.Sc. and Scientific (M.B.) Exa- 
minations, at which a Medal and a Scho of 40. 
Py ce dme Tri ee most 
deserving candidate in his exhibiting sufficient 
absolute merit, but hitherto the scholarship and medal 
have never been awarded, and only once has a can- 
didate obtained a First Class at this examination. 

The other examinations of the University of London 
into which Physics enters to n Dench Ua extent, are, 
that for the diris of M.A. in Branch IL, and those for 
the degree of D.Sc, in certain branches; but as these ` 
examinations come go eee a man’s career at which l 


reason for dwelling upon them in connection with my 
present subject. 

I do not to say much about that part of the 
examinations for which the Examiners, rather. than the 
Senate, are directly prenne but there are one or two 
considerations which, although sufficiently obvious, it ma: 
be worth while to pomt out. First of ail, however, I shail 
venture, presumptuous as it may be thou t, to make one 
fitted to be 
examiners, It has more than once been claimed as a 
special merit of the University of London, that the 
examiners are not teachers, or at least that. 
nothing to do with 


examiners are always teachers, and it may quite well 
happen, at least at some of the smaller 

that a majority of the candidates have been pupils of a 
single examiner, But I venture to think that, instead of , 
this state of -hings being considered as a more or less 
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regrettable accident in to be recognised as natural 
and desirable. If the real object of the examiations be 
to promote good teaching and sound learning, it is most 
important that: in setting the questions, the examiners 
should always keep in view their probable effect in giving 
direction to the studies of future candidates ; and there 
can be no doubt that the men who are bofh most likely 
and most able to do this are those whose constant business 
itis to consider how the Tn in which they have to 
examine can be best brouzht before the minds of learners. 
Moreover, it is very difficult for examiners who are not 
also teachers, and teachers accustomed to pupils who 
are at about the same stage of advancement in their 
studies as the majority of the candidates, to know 
what amount of knowledge it is reasonable to E 
A man, however minute his own knowledge of his 
subject may be, generally soon forgets the exact steps 
by which he acquired 1t; and, unless he is in frequent 
contact with the minds of learners, he is no longer able to 
tell what, at m Behar stage, it is creditable to know, 
and what it is disgracefnl to be ignorant of. And again, 
though this perhaps is a less important consideration, the 
necessity which a teacher is under of periodically reviewing 
the whole round of his subject, isa great help towards a 
varied selection of questions. 

With regard to the particular kind of questions which 
are most desirable in examinations like those of the Uni- 
versity of London, I wish to say only a veiy few words. 
If the general considerations to which attention has been 
drawn in an earlier part of this lecture are of any value, it 
follows at once that examination questions in Physics 
ought to be selected with a view to testing the reasoning 
power and not the memory of candidates. If what are 
called dc0k- work questions are admitted at oe they should 
be such as will bring out Te pore of reproducing trains 
of consecutive reasoning, and bringing facts to bear on the 
establishment of gen conclusions, and not the power of 
simply recollecting individual facts, It may be said that 
such ions would be unfairly difficult. I can only say in 

ly that, if teaching were what it should be, I do not 
bliwe that this would be the case ; but if it should be 
found to be so, I maintain that the inference is, not that any 
other style of i in Physics should be adopted, but 
that the whole subject should be dropped. A late very dıs- 
tinguished member of the University once said that, in the 
case of candidates for Matriculation, all that could be 
fairly required at the examination in Physics was evi- 
dence of “correct acquisition." It would ın my opinion 
be only a Little more absurd to say that all that ought to 
be required at an examination in metry is evidence of 
the “correct acquisition” of Euclid. If Physics is not a 
subject upon which the intelligence should be exercised 
from the very beginnmg, ıt seems to me to be a waste of 
time to teach it at all. 

The consideration of the kind of questions that are best 
fitted to be of use in promoting improved methods of 
teaching and learning, see a remark which bears 
upon the distinction that often been pointed out 
between the subjects which it is desirable to teach and 
those which are most suitable for examinations. In the 
particular case of Physics, J am inclined to think that the 
very iussis pati of such branches as Heat and Elec- 
tricity are not adapted to form the subjects of exami- 
nations like those we are considering, where the examiners 
have no means of knowing the exact points of view from 
which the matters dealt with have been presented to the 
candidates. My reason for this opinion is the difficulty 
in these subjects of setting questions which require any- 

ing more on the of candidates than mere exercise 
of memory, and which at the same time are not 
unreasonably hard. As a practical inference, it ini 
to me that, if the amount of acquaintance with Heat, 
Electricity, and Magnetism represented by the London 
Regulations for the First B, Sc, Examination (supposing the 





ions to be strictly antec preted is all that can be 
fairly demanded at this stage of a student's progress, it is 
at least a question whether these subjects should not be 
deferred until a more advanced stage, when something 
more -than descriptions of apparatus or the solution of 
arithmetical problems might be reasonably required. 

If any of my audience have listened to this lecture with 
the consciousness that they will soon be going up to one 
or other of the examinations that J have been di ing, 
it may very possibly seem to them that I have been 
pleading throughout for making these inatjons more 
dificult, To any to whom this seems to be the tendency 
of my remarks, I would venture to® suggest one or two 
further considerations. In the first place, I fully admit 
that if examinations in Physics were to be such as I have 
advocated, that is, if they required candidates to ink 
While the teaching of Physics remgined what too much of 


it now is—a mere l g of the didates 
would, no doubt, have a hard time of it; but the whole 
intention of what I have said is that examinations should 
be improved ix ordgr that teaching may be improved 
fhrdugh ted influence; and P believe if teachin 
were what it should be, good examinations would be foun 
to be no more difficult bad ones. I may also observe 
that after all the precise degree of difficulty which an 
examination presents is not the most important considera- 
tion even for an intending candidate; what it really is 
important, not only for candidates but still more for those 
who recul 'examinations, to consider is, what is the 
permanent educational value of the work which an exami- 
nation requires, and not simply what 1s the amount of 
work needed. I have many a timein reading examination 
papers felt sincerely sorry for the writers when I saw how 
much labour they had evidently gone through in order to 
learn nothing—nothing that is of real use—and have 
thought how much the same amount of labour mught 
have accomplished if it had only been better directed ; 
and I beg leave to assure any who look upon examinations 
from the under side, that I have no wish whatever to add 
to the quantity of work that is already required of them ; 
but what I do wish sincerely is, that whatever work they 
may be required to do in preparing for examinations may 
be such that they will be intellectually better and stronger 
for having done it. It cannot be too often repeated that 
degrees and university distinctions are of no more value 
in th ves than the Queen's head upon the coin. 
unless the metal is genuine, the stamp only makes it into 
a lying counterfeit This has been urged upon students 
over and over again ; what I shall be glad if this lecture 
tends in any degree to accomplish, is to press the same 
truth upon the attention of our University authorities. It 
is important for them to remember thata man 1s not 
really either better or worse for all the degrees that they 
can give him ; and that their boast should be, not in the 
length of their lists of graduates, but in the extent to 
which they have promoted “a regular and liberal course 
of education." 








NOTES 

One of the first results of the Transit of Venus expedition 
with regard to the geological aspect and vegetztion of a com- 
paratively little known island, comes to us from Redngnes, and 
is contamed in a communication from Mr. J. B. Baltour to Dr 
Hooker, under date, from the above island, of August 23, 1874. 
As a proof of the inhospitable, or rather the unciviused nature 
of the island, it is stated that the party belonging to the expe- 
dition were warned in Mauritius before starting for Rodrigues 
that they must take everything from the former island that they 
would be likely to require as ıt would be imposmble io get any- 
thing et Rodrigues, and even labour is most difficult to be 
obtained, After providing himself with various articles of abso- 
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owing to the extent of the coral reefs. 


* ux Yorkshire College of Sclenoo at Toda was opened with- 
` out ceremony on Monday, by the delivery of one of the intrp- 


ductory lectures by Mr. A. H. Green, the Professor of 

and Mining. The other professors—A. W. Riücker, Dr. T. 

Thorpe, and W. Walker—give their jntrodnct lectures 

during the course of the present week, and the of 

the semlon will then be proceeded with. Very suitable 
Woe Ae dilate mee AEA as 

ae aab ae 

which qre well furnished with the necessary appliances, Sur 

as Mr. H. Brown seid, “they must look forward to having a 

noble building like that of Qwens College, Manchester ;” 


Soe y prouidwork Gb meee «t Before they 


possibilty, and a contradiction in terms They. could not 
explain the technical application of a science without first laying 
down the scientific groundwork on which it rested. A science 
like geology could not be taught plecememl, Technical educa- 
tion in the popular sense was a misnomer, because the 

which would limit the range of a man’s vision to the subjects of 
which he coyld see the use did not deserve the name of education, 
the very essence of which was the strengthening of the intellect 
by mental exercise, It was his estnest wish that he might be 
able to give a teaching which in the end would have an impor. 
tant bearing on their practical occupations, and enable them to 
manage their mining, engineering, gnd other pursults—in the 
conduct of which a knowledge of geology came in usefnl—better 
than if they knew no geology at all. But if he was to gucceed in 
doing so, he must begin by telling them many things which at 
first sight would seem to be of no practical value whatever.” 
With such a spirit as those words indicate, animating the pro- 


f. 


fossors of this new college, the best results may be expected from 


„| their teaching, 


A MRETING of some of the flends of tho late Dr, Stollezka 
was held in the rooms of the Zoological Society on Friday, the 
16th inst., at which it was determined to obtain, by subsariptlon, 
A;burt, to be presented to the Asiatic Society of Bengal, of 
which society Dr. Stoliczka was for some years before his death 
oné of the honorary secretaries. A committee was appointed 
to act in concert with one previously farmed in Calcutta, and. 
ppwards of 5o/. was subscribed in the room for the purpose 
mentioned, Subscriptions, we are informed, will be recetyed by 
Messrs. Grindlay and Co., p5, Paritament Street. 


THE Athewenm announces that the Contemporary Review for 
November will contain an account ofa new sclentific discovery 
by Prof. Tyndall. 


AMONGST the works which are progressing favourably at the 
Observatory of Paris we may mention the determination of the 
velocity of light, by MM. Firean and Cornu. These able 
physicists are using for their second station the Tower of 
ravens The light is transmitted to MontIhéry through a 
refracting telescope of 12in. and returned to the Observatory 
with a 7 in, The distance between the Observatory and 
Montlháry being 26 kilometres, the total distance traversed by 
the ray of ight is 5a Kilometres. The space of time required 
mounts to something less than one-thousandth of & second. 


Tue polishing of the great reflecting teleacope is almost com- 
The immense lens ta be covered with by the Leon 
Qucaunlt process is nearly ready. It is said everything 
Will be finished by the beginning of May 1875. — 


AT Agran, the chief town of Croatia, a Croatian University 
eee ee ee 
land, whois called the Ban, and exercises a kind of 
power on behalf of the Emperor of Austria. The Untyeraity is 
to he called ''Francis-Joseph," from the name of its founder. 
The Rector delivered a very able oration, summariaing the 
progress of the higher studies in Croatia from the time when 
Maris Theresa established the Society of Sciences Many dele- 


gates of foreign or other Auxtro-H. Academics were pre- 
sent at the ceremony ow, Bologna, Pesth), snd 
delegates from the societies of learning, It is expected 


that the new University will play a most important part in the 
civilisation of the East, and be indeed the vanguard of European 
science in thst direction, 


Muca remains to be done in this respect if the information we 


They were arrested for having attracted a host, of locusts to thelr 
native land. The locusts not the persecution was 
extended to the husbands of the wretched creatures. 


Tue International Commission of Geodesy will bold ifa next 
meeting in Paris, in accordance with the decision come to at 
Dresden, where it held its sitting [his year, The Government 
will sasign i a public ballding for its meetings. , ge E. 


"Mz. J. E. TAvLOs, F.G.S., has discovered a buried forest in 
the Orwell. ‘The forest is represented bya layer o£ peat con- 
taining trunks, leaves, and fruits of the oak, elm, harel, and fir, 
associated with which are the remaing of the mammoth, A bed 
of freshwater shells conta{ning ee an 
Orwell underlies the peat, Mr, Taylor fems;ks that this sub- 
mating forest is contemporaneous with others along the coast 
which existed previous tq the depression separating England 
from the Continent, 
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Mr. J. E. TAvLoR, who has done so much to create an in- 
terest in sclence t Ipswich, is to give a course of twenty lectures 
(free) in that town during the coming winter, on ‘‘ Plants: their 
Structures and Uses.” 


AN important discovery has been made at Highwood, near 
the village of Ashill, in Norfolk, consisting ofga vast collection 
of Roman remains in an oek-lined well, 40 ft. deep. The Nor- 
folk and Norwich Archeological Society visited the spot on the 
16th inst. when the well, under the superintendence of Mr. 
Barton, was emptied of its contents by a number of workmen. 
The well contains a great varlety of articles, the most abundant 
being urns, of which about roo have been obtained ; more than 
fifty of these are perfect, and many of most beautiful form and 
ornamentation, There is considerable doubt as to the purpose 
which these wells were intended to serve ; there are other two at 
Ashill, and others have been found elsewhere. 


THe New Quarterly Magazine for October contains, with other 
articles of general interest, & paper by Mr. Richard Jefferies 
on “Small Farms" The writer notes the enormous develop- 
ment of science in modern farming, saying: ‘‘ New plans, new 
inventions and discoveries follew each other in constant succes- 
sion. The capabilities of agriculture seem inexhaustible. The 
number of clever and intellectual men who turn their attention 
to it multiply daily. It has its colleges, its professors, its 
students, and it would require a great volume to describe the 
machinery alone that has been contrived of late years, and is 
now in the market The chemistry of agriculture would fill 
many more such volumes + Geology, botany, entomology, 
almost all the sciences, are pressing forward to its aid." Depre- 
cating, in-tho present state of agricultural science, the advantages 
of small farms, Mr. Jefferies goes on to say: ''The unlity of 
bringing up a race of students instructed in;chemistry, geology, 
entomology, mechanics, &c., in agricultural colleges, with the 
assistance of professors, if they are afterwards to be placed on 
small farms, is a matter of much doubt; they would have no 
room for the exercise of their attainments. . . . Whether it be 
considered from the tenant’s own side, or from the labaurer’s, or 
from the landlord’s, the balance of argument appears to be in- 
disputably in favour of large farms. To the nation, to the ever- 
increasing population, the large farm offers a greater present 
produce, and possibilities of still further development. The 
political economist, who judges the prosperity of an occupation 
by the amount of capital attracted towards ıt, must also decide 
in its favour, for capital will never flow into small farms.” 


Wer commend to the notice of the Goldsmiths’ Compeny the 
letter from “A Jewellers Assistant” in yesterday's Thwer. 
Let us hope that this, as well as the other wealthy City Com- 
panies, are now waking up to a sense of their responsibilities, 
and that they will lose no time in utilising the immense wealth at 
thelr disposal, and which has hitherto been utterly wasted, in 
the promotion of technical—which ultimately means scientific— 
education. Let them not provoke a “City Companies’ Com- 


” 


mimon 


ON the 12th inst. was opened the London School of Medicine 
for Women. The Council had determined that no inaugural 
address should be given, and thus a day which the future may 
possibly prove to have been one of no little importance passed 
by unmarked more than by the factthat the first lecture had been 
given in» Medical School devoted exclusively to the teaching 
of the female sex. The school is now in full working order, 
and women can receiy@ an education fitting them to practise 
medicine, The services obtained by this school need not stop 
short at preparing women for the medical profession. There 
are many branches of sclence allied to the study of Medicine, 
Chemistry, Botany, Comparative Anatomy, &c., in all of which 
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a course of lectures is given as part ’of the" medical education. 
These subjects are separately adopted by men as a means of 
gaining a livelihood. A knowledge of any one of these subjects 
is attainable equally by women as by men, and there is no reason 
why women should not achieve a scientific reputation and earn a 
fair competency by engaging in these studies and by imparting 
ther knowledge to others. 


IT is announced by the last Indian mail that a smart 
shock of earthquake was experienced in Central Ceylon enrly 
on the morning fof the 19th of September, at five o'clock. 
The vibration was considerable, and was accompanied by 
a dull rumbling sound. The motion” was from east to west, 
apparently; the rumbling was decidedly in the east. The 
shock appears to have been felt in the centre of the island only. 
Earthquakes in Ceylon are such rare events that this one has 
had a good deal of attention bestowefl upon it. 


WE would draw the attention of our readers to the excellent 
introductory lecture delivered by Prof Leon! Lem at King’s 
College, on ‘‘ The Edhcational and Economic Value of Museums 
and Exhibitions,” which is published in the Sovta'y of Arts 
Journal for the 16th inst. He gives many valuable suggestions 
as to the uses for purposes of popular teaching which might be 
made of our museums. He thinks that London js still deficient 
in museums, and states tha there are at least some two hundred 
cities and boroughs which have taken no step to secure museums 
and public libraries for themselves. 


THE Axgsbure Allgemeine Zetinng of the zand inst. gives the 
following facts and statistics from the various University 
Calendars just published :—The University of Berlin shows the 
largest aitendance, having had, in the summer term of 1874, 
2,980 students and 187 professors Whils this Univernty had 
for a time the second place and Leipzig the first, the order ii 
now reversed, and Leipzig follows with 140 professors and 2,800 
students. Then comes Halle, with 1,055 students and 95 pio- 
fessors; Breslau, with 1,036 students and 107 professors; 
Munich, with 1,031 students and 114 professors ; Tubingen, 921 
students and 84 professors; Wurzburg, 901 students and 58 
professors ; Heidelberg, 884 students and 104 professors ; Bonn, 
858 students and 98 professors ; Strassburg, 667 students, and 
81 professors; Konigsberg, 603 students and 76 professois; 
Greifswald, 540 students and 58 professors ; Jenn, 493 students 
and 69 professors; Munster, 451 students and 27 professois ; 
Erlangen, 442 students and 51 professors ; Marburg, 440 students 
and 62 professors; Giesgen, 342 students and 58 professors ; 
Freiburg, 297 students and 52 professors; Kiel, 210 students 
and 62 professors ; Rostock, 132 students and 38 professors. In 
these numbers the non-matriculated students are also included, 
The German-speaking Universities outside the German Empire 
show the following attendance :—Basle, 163 students and 62 pro- 
fessors ; Berne, 332 students and 63 profesors ; Zurich, 331 stu- 
dents and 75 professors ; Dorpat, 768 students and 67 professors ; 
Graz, 932 students and 68 professors ; Innsbruck, 615 students 
and 52 professois; Prague, students (?) and 122 professors; 
Vienna, 3,615 students and 227 professors, Vienna, therefore, 
is at the present time the lgrgestsGerman University. 


M. HURQUERLOT, 2 gentleman who was largely interested in 
railway speculations, died fair apania aroari eie legacy of 
24,000. to the city of Paris for the purpose of establishing a 
rmlway school But the sum, although very large, having been 
considered insufficient for the purpose, the Municipal Council 
has been reluctantly obliged to reject the money, which wrill 
revert to the lawful heirs, 

More than 18,000 young men have gone successfully through 
their exammations, and have been admitted as volunteers for one 
year in the French army. About half of that number have been 
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rejected. as not ‘having received a suficient education, The | | THÉ exhibition of insects in the Orangery ofthe Tuileries 


report of the examiners shows an improvement in the mean 
. capacity of candidates. , Many young men are admitted, without 
having to pas previous Bachelors of Arts, 
, Sciences, or Letters, Pupils of Public Schools of Arts and Public 
Works and Mines, and Beaux Arts, and a few other institutions, 
The number of the' volunteers of that class is about 4,000. 
Each volunteer has to pay besides a. sum of 6o. to the Govern- 
ment, Education must be combined with money, in order to 
shorten the service in the remodelled French army. 


Tux study of “seaweeds” is probably affected as much by 
. the general public as Mit of fish ; and whether or not the great 
mass of people who visit the Brighton Aquarium and other 
. Similar resorts really go there with any idea of becoming more 


` + intimately acquainted with the wonders of the deep, there is no 


doubt that the exhibition of varieties of ocean plants would be 
as popular as that of fish. A seaweed growing in water is very 
different from seaweed cast up on the shore, and a careful selec- 
tion and arrangement of specimens would greatly enhance the 
interest of tho tanks, whileeat the same time their presence 
would prove beneficial to the fish. We recommend the hint to 
i the notice of the authorities of the Boghton, Crystal Palace, and 
Southport Aquariums, 


AN Industrial Exhibition is to beheld at Leighton Buzzard for 
a short time about Whiteuntide 1875. The district to be repre- 
sented is limited to & radius of twenty miles around Leighton 
Burzard, and the proceeds of the exhibiton will be devoted to 
‘the formation of a lecture fund for the purpose of securing courses 
of high class (largely scientific, we hope) public lectures in con- 
nection with the Working Men's Society, and the increase of the 
Society's library. 

To increase the general instructiveness of their Museum, the 
Leeds Philosophical and Literary Society have published De- 
scriptive Guides to the different collections of which it is com- 
posed, That on the British Birds, by Mr. L. C. Miall, is before 
us, containing a short and instructive account of each species 
exhibited. This method of combining instruction with amuse- 
ment is one which it would be well if other public institutions 
were to adopt, instead of loaving their collections, often valuable 
' ones, for the idle gare of tho many unmitiated, and the careful 
study of the but too few special students ‘of special branches of 
science and art. 


IN many parts of the coasts of this country where fish are 
abundant, enormous quantities are used as manure: in Corn- 
` wall and on the Eastern coasts this is particularly the case, but 
no means aro adopted to convert the fish into a manníactured 
manure, and they are thrown, as caught, on the land. The same 
remarks apply to’America. But recently e^system has been 
adopted in,certain localities by which the fish are prepared 
specially for manuring the land. At Lucages Long Island, a 
factory has recently been established, for preparing the surplus 
quantities of ‘‘ Menhaden” caught near there. ‘Fho ofl is first 
extracted from the fish, andthe residue is prepared in & certain 
manner and ‘converted into, ‘‘fish guano,” which has a good 
reputation as a fertiliser. 


ARRANGEMENTS have been made for placing on board ane of 
the steamers running between Liverpool and New York, one 
of the “ American Aquarum Cars" a newly invented con- 
trivance for transporting llve fish, which has succeeded very well 
in long overland journeys, and by means of which it 1s hoped to 
"effect a useful interchange of Itving fish of various kinds between 
this country and America. There are many American fish which 
might with benefit be introduced into England, and we at the 
same time might transport to the other side of the Atlantic 
some varicties of fih which are not found there, - . - 


Gardens, Paris, has been brought to a close. The distribution of 
prizes took place on October 5. The higher medals were taken 
bya Viennese savant for a magnificent atlas exhibiting all the 
organs and forms of FAwWloxera vestatrix ; but the Phylloxera 
question ix left open, and no reasonable solution appears to have 
been presented$ Lectures were delivered daily on entomo- 
logy, and every one of them was illustrated by projections with 
the solar -nicroscope. Almost every kind of insect was thus 
presented to the public. - The exhibitlon proved wonderfully 
successful ; more than 20,000 persons paid the entrance fee, 
and the nember of free tickets issued amounted to 30,000 in the’ 
brief space of twelve days. 


Wax have received a lecture on “The Life and Works of Dr 
Priestley,” delivered in Paris at the time of the celebratión of 
the Priestley Centenary by M. W. de Fonvielle. It is published 
by Auguste Ghio, and is dated 1875. . 

Tu additions to.the Zoological Society's Gardens during the 
past week include a Bengalese Leopard Cat (Felis bengalensis) 
and a Common Paradoxure (Paradoxurus types) from India, 
presented by Capt. W. Reynolds; & Great Eagle Owl (Bude 
maximus), European, presented by Lord Londesborough ; an 
Indian Fruit Bat (Pterogws medius) from India, presented by 
Dr. Stafford; a Monteiro’s Galago (Galago menteirs) from 
Angola; a Tooth-billed Pigeon (Didwacu/us sirigirostris) from 
the Samoan Islands, deposited ; two Geoffroy's Doves (Prrisera 
geoffrey:) from the Island of Fernando de Noronha, and a Gentoo 
ne Ce ee or ema tae alan lenis SUN UO 
the collection, purchased. 








KENT'S CAVERN* , . 
BORE cntaiog on tile, their tenth. Reporty the commnittes 


The in been pursued without intermission 
d the which has elapsed since the at 
ord in 1873 ; the mode of has been that 


and f 


work 

p E p UE Uis 

daily visits aad carefully r the results from day to day. 
interest felt in the exploration by the inhabitants and 


_ During May 187. 
intendents by Pro 


one of the naturalistafof the Rodrig 


afternoon from & spot selected because it was belleved to be in- 
* Tenth of the Tem, Deron- 
ES Report of ee OU SaaS w 
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accessible even to rats, and which had been used as the candle 
store during a of three years without any previous loss of 
kind; in the same month another ate through one 
tho workmen’s basket between the hours of nine mi oha 
and carried off his dinner. A large"number have been cap 
during the last twelve months. 
During summer, bees have frequently been seen and heard in 
the innermost branches; of the cavern, very far beyond any 


eted, but the work is stillin progress 


have been, in doscendiog o gs Ike 


has rarely exceeded one foot, and bas cone thiuned out 
alt : the talagmitic usually 
rne Prid Foe int thickness, but which had, in 


them during the progress of the work :— 

‘Eileginite forming their walls was harder and tougher 
surroun them ; whilst that composing their bottom 
paratively soft and friable. 

traceable through the entire thickness of 


in other words, during the entire depoai- 
had existed ın it, the bottom rising with 
filled them in rainy seasons passed down 

bids he ena a ee O E 
4 y beneath most of the basins there was an 
i o t 


E 
B 
i 
; 


almost continuous f about half an inch in height 
between the bottom of te and the top of the cave 
; caused, no doubt, by the finer particles of the deposit 


earth 
being carried by the percolatmg water through interstices to a 
lower level. 


oor, as just mentioned, caused two or three slips of the de- 
fos lenem. Ta the of these a well-rolled fint nodule 
of animals. No such specimen 
had been previously seen within the cavern. 

At the Junction of the Lanig Arcade, eee 
and Clinnick’s Gallery, there is a huge boes of stalagmıte, in the 
form of the frustrum of an oblique cone, 43 feet in basil circum- 
ch forms ani aingle of 40 

y 


earth, of the granular vanety, which not o : 
completely encased the former, but, by flowing in copious aheets, 
formed the thick Granular Floor, spreading without a break and 
for great distances in-every direction. Thongh inscriptions 
exist in various parts of the cavern, this mass is, with perhaps 
the exception of the almost inaccessible Crypt of Dates, more 
thickly scored with names, initols, and dates than any other 
equal area within the cavern ; and hence it has acquired tho 
name of the Inscribed Boss of Stalagmite. The inscriptions 
occupy its outer or most exposed semi-surface, where in certain 
laces they form a network. Lettes of all sizes, from some 
fally three inches in height to others as small as ordinary writing, 
croas each other and thus add to the difficulty of dectpherment. 
Some of them were cut with care and finish, and must have 
occupied a amount of time, whilst others were but hasty 
scratches, It seems to have been somewhat fashionable to sur- 
round the inscriptions with parallelograms, varying 
from 6'5 to 3°75 inches in length, 5°5 to 3°5 in breadth. In 
j 4 


at least one or two cases the cutting of the parallelogram pre- 


whether within a or not, and in each such case the 
entire scems to have ormed by the same hand. 
At least four of them belong to the seventeenth century, and 
the earliest of the series, so far as at that 
of “ Peter Rich. Colby, of London, 1615." 
the names is that of “Deluc,” probably the well-known 


In 1846 the Torquay Natural Histo 
committee of three of its members, incl 


ume, 
throwacon ode ids whare they remained mitLrenored in May 
last when they were taken out of the cavern by the present com- 
mittee. Before this was done, the surface of the mass was 
carefully examined to ascertain what thickness had been reached 


by the stalagmite which, as the «p rper wall kaei, han 


and limited to two examples, each covering not more 
or three square inches. 

Underhay’s Gallery was found, when the work of exploration 
was com to about 20 feet long, from 2'5 to 7 feet 
wide, from 6 to 7'5 feet in hagut the latter measurement 
being taken from the bottom of excavation. Before the 
committee commenced their operations there, i 


two 


small bones which he succeeded in out, when they were 
found to be of human feet. Though these specimens 
did not a to be of an antiquity at all approaching that of 


the superintendents, 

y watched the 

Bre of the work, in,the ee the 
eton; and on .U y's very limited diggmgs 


clearly not so. 
Busk, & member of the committee, who has been so 
good as to forward & report on them to tho effect that twenty- 
eight of the specimens are human, and include an astragulns, a 
navicular bone, a traperium, a 
cuneiforme, phalanges of 
vr and beris ie Mat ey 
ad aire delicate make, and probabl 
of a female, on which point, however, it 1s im ble to 
positively ; that the bones are not necessarily of any very remote 
antiquity ; that the remaining specimens are not human, but 
to small sheep or goat, probably the former, which must 
have of the smallest type. 

When the very contracted character of this gallery, prior to 
its excavation by the committee, is borne in mund, it is diffcult 
to understand how the remains were introduced. There were 
neither potsherds nor charcoal, nor, in short, an ting 
that the bones were the remnants of & body o cre- 
mation, such as were met with in another branch of the cavern 
in 1872 ; nor were there any marks of teeth on the bones such 
as might heve been had been taken thither by a 
carnivorous animal, or the relics of a on burned or secreted 
there, of which all other portions had been carned off by some 
carnivore. 

The only noteworthy objects met with in the Granular Stalag- 
mitc Floor during the year were a tooth of bear, of 
bone, one considerable “ ” of coprolites, and wood on 
twi occanana all of which occurred in tha Arcade. 


in 
The Cave Earth has yielded during the period under notice 
187 teeth of various kinds of of which 94 occurred in 
Undethay’s Gallery, 63 1n tho: Long Arade; 20 ju the Cave of 
Inscriptions, and IO in Clinmick’s Gallery ; 102 belonged to 
to 


hyena, 36 to bear, 27 to horse, 8 to hant, 8 to fox, 4 
rhinoceros, I to lion, and ; probably to There were also 
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was sufficient to fill a basket, - | "AE 
as Of and chert were also met with in the 
6 of them 


- are highly characteristic of the em to which it . 
No object of interest of any kind has been found in the 
talline S itic Floor during the year ; 


„and in toa number pf bones, including a con- 
siderable of & teeth have been met with in 
it, of w MG were fn tha Long Arcade 115 in Underhay's 


Gallery, 91 in the Cave of Inscuptians, and in Clinnick’s 


Twentys-six pecimens of flint and chert have also been found 
in this deposit, of which ro occurred in the Long e, 6in 
oe al Se eee Cave 


The finest of the series (No. xix) snd indeed one of the finest 
the cavern has from comm was found 





the decom: on af castor oil, No. ped 3 
by excess of br E. Nebon. The action of sodium, 
hydrate mixed with water rise to the ígrmation of a - 


a a a uius c didt The alcohol 

an octylic alcohol, ‘which the athos regarda as fhe secondary 
15- 

alcohol methyl-hexyl carbinol H ch, The ketong is methyl- 

: OH a 


&c., in coal-tar olla, by Watson Smith.—On. the actian of 
by Watson Smith 


These ith sulpharıç 
acad persalphide in form of olly bules, bat 
the is and the separation from the ; acid 

difficult The anthor adopts the old method 
of calcium into acid, Ana 
compound thus obtained a 
S hae beca cei rduég wee Tinie oe. 
Ye =, Journ 
tains i valuable collection of 


Galogicel Mieygsine, Oct. 1874+ The original articles oon- 
tained in this number Sica agen ta of Mr, Lechmere 
Gupp's article on West Ix Tertiary Fomgly ; (3) Notes on 
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of Palaontina oolite i the J 
& discussion on 


M T e a Vanes PoE by Prof Hull, a 
read before the Geological Society of Ireland ; (9 Geo- 
Toy of West Galway and South-west Ma , by S. H. 
an of a communication mado to the British Association ; 
(5) Note on the Phonolite of the Wolf-rock, by S. Allport. 
LZettschrift der Cisterreschischen Ji Mi 
Sept. 15.—This number contains a description of the self. 


, invented some years ago Dy Mr. Hough 
y, U.S. 
baro- 


maintains that two causes aro at work, each of which tends to 
produce circulation, namely, tho diminution of the 
of gra towards the equator, and the increase of 
expansion and diminished specific 


a 
strata must take place in polar regions. With 

debated question on the po of greatest deniliy sea-watcr, 
he holds it to be the same as that of fresh water, and late experi- 


ments bear out his argument on this subject. 
Fo sen tae pe eta hp alam e Se UE e 


rts, the remains fi T Sope iar perineal 1) 
omed a large ition of o subjects of tho papari: 
assumed find at Solutré of & metallic ring, green, on 


ength the cháracteristiós of the various 


others, described by the two first-named in ther work ‘‘ Le 
Méaconnals Préhistorique ” (1870) : and he draws attention to the 
various prehistoric historic epochs at which interments have 


been made at Solutrd, and by which the question of the true 
of these femáins has been surrounded with er difficul 


than belong to the tological character of any other similar 
Solatre 


spot m France, e prehistoric crania at are in 2 very 
bad condition ; but present a nd of nearly r,600 
cubic centimetres, with an index of only 82:87. Platycnemic 


tibise, with tbe characteristic columnar femures, were found, but 
M. Broca seems on the whole to assume that the earliest dis- 
covered men of Solutré belonged to a mixed race similar to those 
of the ian caves of La Lese. M. Hamy has demonstrated 
that cephalic crania supervene at Solutré on tbe dolicho- 
cephalic, as at Cro-Magnon.—M. Topinard read a paper on the 
systems of craniometry, in which he endeavoured to show by the 
contradictory cranial determinations arrived at in reference to the 
Solutré and other recent finds, how im it is to show a 
definite method of cranial moasuremen In the discussion 
which followed, M. Rochet opposed Pae notion that craniometry 
in art is based upon individual fancy more than scientific accuracy ; 
while M, Broca admitted the defects of the present methods, — 
A note by M. P. Bert, on the twin monster own as the double 
headed nightingale, led to a general discussloa on double or twin 
monsters, and to the inquiry whether they were produced from 
two distinct embryos or fom one endowed ab initio with 


the p of doublmg or ucing certain parts. It was 
generally admted that circumstances have no power to 
ee ee duality. Madame C- Royer, in a very ariginal 
papér on the origin of different human races, protested 


endeavoured to show. by the geological history of the earth that 
man must have first on the great Austral continent, and 
radiated thence to the other continents, He: novel views were 
rcoeived with marked attention, and it was felt that if she should 
be ablo to adduce sound geological of her statements, her 
hypothesis of p human migrations will be as important as 
itisonginal Til fulfils her of clearly 

her theory, her arguments cannot, however, be accepted as more 
than ingenious &pectilations, 

Revue a’ Anthropolegiz, 

su us in this number of the review, of which he is sols 


which have led to’ 
him in the Pues de la Soc. d’Amikrep. de Paris for J 


ebruary 1874) in to the b i 


eons irate It of fena ril an acon of ; 
e result in, Se acconnt of 


ca in Inter- 


the western slope of the Fonta-Djelon mountain-ranges. The 
author considers the under the three heads 
of or invading, and i ing races; the 
first including the F Ang -Pagnoens the sec the 

Peuls, the last the Onolofs, 


Saracolais, ins, Taumas, &c. and paming cach In review, 
he describes their habits, the form of fetichism fo owed by each, 
ee octal condition, Seong the Balentes he notes 
singular custom making e duraton marriage respon- 
sibilities dependent on the conservation of tho “pagua ” or festrve 
garment given to the wife by the husband on the occamon of therr 
. The woman who wishes to secure a divorce has merely 
as fast as she can, and then present it in 
her family, on which she obtains her 
her husband, 


to wear out her 


| 


e copious watenng of tbe 
is confided. —M M. 


Solutré, but no remains of 
the cavern, where they had pro 
the disuse of the cavern. 
Zeitschrift fir Ethsologic, heft vi. 1873.—The first article 
gives some interesting details in regard to 
unknown Réd Indian tribe of the Tulus of 
Pahama, believed to be the descendants of the Chur- 
chures, who successfully resisted the attempts made by the 
p prn Conquistadores for their jection. Representatives 
these people appeared last year at Bogota with the object of 
making’complaints against the collectars of caoutchouc, cacao, and 
hant nuts, who come to their woods and been guilty of 
vi and it wes from his examination of 
these men that the anthor drew up his report. —In à ve 


geogre points out how essential the 
knowledge of physical laws is to the right comprehension of 
ethnology, which is in itself leas a zoological 
2 history of the distribubon of man considered in 
relation to ph it which, like the physical chaiac- 
t faunas and floras, depend primarily upon 


except in the upper part of 
y been brown aside long after 


of the Goldi, a hitherto almost unknown 
tribe, who occupy the shores of the Amoor at the point where 


* 
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` than to. thed cy the crants -iu his. Sor a ges 7 te) _ ' (MANCHESTER . ] ‘ 
mirkablë: fof their high, bmichicephalic frm and- large erenial.| _ Literary? and Philosophical Bociefy, Oct. "6 —Rew. ` 
ther „drawas atténtion to the. ty evinced bythe | William Gaskell, M.A., ‘vice-president,’ in thé chair.—On the - 
Bushmen of. ning fairer and lighter’ in skin ;after have ; Otiiferoqs Ceposit ‘at Windy Knoll, near Castleton, by, Mr.-Rooke 
for & time enj -and abundant food, with the comfarts of | P LL.B.—On some teeth from a fissure in Water- . 

e T eere ial characteritic be as a proof of | houses Quarry, im Staffordshire, Mr. -P ton called atten- 

the difference between these. peoples and negro races of | ton to some teeth of a bison (Bor griscus) froma figure in a 
mere eire s ee ity with | qeary a£ Waterhonses, evidently fallen in 


the dene 7 moan Mei wih em Bes 


peri ‘worship ; arhile Dr. |F: 


ed, a s other to 5d erent 
Saita trang bin (rimi) i their places ~ - e 


` Astrends Nachrichitm No. 2,007 contains the observa 
ion &nd 


the same instrument. -With the 

some 8 planets have been determined, and some of them have 

been o on a number of 

gived an’ épheferis and the elements of Comet III. 

1874, discovered. by Coggia on the 19th of August :— - 

` T.» July 5'1 Berlin time, 
‘@ = 347 20 dai 


25'25 41* , 


log. g = 


' IV.—Ormond Stone gives a note on certain expressions of the 
distance of a comet from the earth, and a paper on Brunnow's 


method ' of the orbit of. comet. ——Dr. Holetschek 

gives an ephemeris EET E CERO ME coat 

whichare— > . -~ = E 
(C Och 29; 6h. aim. Gs. + gays 
Nov.-2 .. 6h 5m. ite + 47° 30'7 


vad dn eee of agit ome oe 19th of Augast— 
Oct; 29 _ 5b. om. 41°84. — 0 I2 55 - 
,JNov..2, .. 4h. 48m. 46'4*. — 1° 49' So" 
Memoris della Socutà. degli Spettroscopisti Jtaliawi, Aui 
e iscussing the of Solar 


a note dicor M. 
spots, dining M. Pus theory of the formato! o wolar 
accompany eruptions. Tacchini also gives notes on the*positions 
of the chromosphere where magnesium vapour was observed in 
Mocha last, and airs menuon pond! aee oi a 
accompanying spots at the limb, añid conbitning me vapours. 
ETE D 
meee Qf ene Rae made by 

with a 7-mch Mem, ean ar ce ee a 
7 —Schi contributes a note on the 

us in 1690. He thinks A the the 

sae as 


star 
19” 18’. X de quasi ateble with notes showing the 
_of meteors, with 
" minutes from Joh. 30m. to 13h. 15m. on the 9d Ioh, zin Irth 
of August last. The radiant pont. 


Pam 


On the 9th, of 35, was ah. ‘sam. 
, on...m Of 3 n. 214m. 3s 55, 4 
— a‘, loth, of 71, , ah 53m n. 
ee hag, p of It; , 2h 14m. E- t1. 
~~", Itb, of 14, , 2b .53m t e is 
n -n of IO p 2b. 4m. UN a0’ 


o of com stars and 13- 
w th the bh zip Berlin.—No. 
tz. —In No. 2,009 L? Schulhof _ 


lu jlReAMEHEE 070 71870, 





Joule made a 
‘is .mercural air puiip described in 


n : i 
yeasel attached to the entrance tube aa into the mer- 
i arate NU aaa dam 


* WINCHESTER 


The Winchester and Hampshire Scientific and ariaa ` 
Society held the first meeting of its sixth session on Oct, 19; 
Dr. Heale, treasurer, in the chair.—The Rev. F. Howlett, 
F.R.A.S., delivered an introductory address, noticing many af 
the more important discoveries mado during the past year in 
various departments of scientific research. 
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Of Nature trusts the mind which builds for aya —WORDAWORTH 
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Rogitored as a Newspaper at tho General Post Office. 





BRITISH ASSOCIATION for the AD- 


VANCEMENT OF SCIENCE, 
a, Albemarie Street, London, W. 
The NEXT ANNUAL GENERAL MEETING will be keld at BEL- 
FAST, commencmg on WEDNESDAY, August 19. 
President-Elect, 
Professor TYNDALL, D CL. LL D. F RS, F.CS. 


NOTICE TO CONTRIBUTORS OF MEMOIRS,—Authors are re- 
minded that, undor an arrangement PARU edi acorptanos of 
and the da hich re to read, are now, as as 
early i Oy Ong ‘ommittees for the several Sections 


doce by. Orgam ang t 
. It has theref: 
Ere do Papaning of the ICA, t are >ecome necessary, in 


M, $ 
Section If it should bo inconvenient to the Author that 
his paper should be read on any particular day, he ms requested to send in- 
formation thereof to tha Secretarses in n soparate pote, 


G. GRIFFITH, MA, 
Assistant General Secretary, Harrow, 





INSTITUTION OF GREAT 


BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


RICHARD A PROCTOR, Esq, Author of “Saturn,” ‘‘The Sun,” 
&c.. oo SATURDAY naxt, May 9, at Three o'clock, begin a Course 
of Five ‘(On the Planetary System.” 

NLVIL STORY MASKELYNE, Esq, MA FRS Keeper of the 
Mmeml Department, British Museum, will, on THURSDAY nest, May 14, 
at Three o'clock, begin a Course of Four Lectures “On Physical Symmetry 
in Crystals" 


ROYAL 


Sei ry to each: Come ae Courses Ín tho 
Season, Two Guneas ^ 





ROYAL COUNCIL OF EDUCATION.— 
The and Classrooms of Berners Colloge are open for 
Pops EVERY DAY and EVENING. The subjects of the abore 
Xxammanons can be fndiod eather Pnrately or in Classes. Foos 
moderate Anal and investigations 
Xx. v. GARDNER, F.E., Y Sa. 44, Bomers Streez, W. 





FOR SALE, 
AN AMATEUR'S COLLECTION of FOS- 
escas core e erg 
Palliser of Narone, a Bedird Seest, Baang W.G 7 


[All Rights are Reserved 








CHARING CROSS HOSPITAL MEDI- 


CAL SCHOOL. 
SUMMER SESSION, 1874. 

A Course of Loctures on Zoology and Comparative Anatomy will be do- 
livered by A H , Fellow of St. John's College, Cambndge, 
preparatory for the Examinations of the Univermty of London, Fellowships 
of the College of Surgoons, and Crvil Sernce. Fee for the Course, £3 y. 
- FRANCIS HIRD, Dean 


KING’S COLLEGE. 


GEOLOGY.—EVENING CLASSES 


on “Tho Lower Forms of Past Lafo as ilkéstrated 
BIA F.GS 
also opo or 


A Course of Lectures 
by Fossils,” will be given by the Rev. ''HOS WILTSHIR 
on Monda Evenings, commencing Apri 27th. ‘There will 
more 


London For additional information apply to the Secretary, King’s Cal- 
lege, Strand, London 








PRELIMINARY EXAM. IN ARTS, COLL SURG, June 1874. 


MR. HANBURY, M.A., Wrangler and late 
Senior Scholar of his Colloger w I shortly begin to read with Classes 
Mr. bury is assisted by efficient Lecturers 
In French, Chemistry, and Clusmes, aad has paseo sivera] Pupils for 
this ion, to whom references ars allowed. An eariy Clam will 
commenca the latter part of February and a later one abour 
Lady Day. Fee for the Course, from 7 to 12 guineas, according to the 
time of t and number of subjects taken up —A 4 
Old Square, Lingoln’s Inn, W C 


MATRICULATION EXAMINATION, LOND. UNIV, June 1874 


MR. HANBURY, M.A., Wrangler and late 


Senior Scholar of his Collpge, reads with Pupils for this Examination, 
Mr Hanbary is asaisted by efficient Lecturers in Fiench, Chemusuy, 
and Classics, and has been particularly successful for ths Examiniutien, 
having passed fifty-three Pupils, to whom references can be gnen. An 
early class about Lady-day, and a Liter one will commence the middle 
of February. Fees for the two, 14/ and 1o/ 108 i 
particulars, address to a4, Old Square, Lincoln's inn, W 

Two of Mr. Hanbary’s papils passed tho AMatriculation Fanmination in 
January 1873, in the Honoursdnt, scventh and fourteanth respecuvely. 
A fow Remdents can be accommodated in AIr. Hanbury s house, at 














ODONTOPTERYX TOLIAPICUS (Owen). 


the Head of this new mre Bud from the London c'ay of 
by Prof Owen, and formerly m the pos-ession of 

can pow be procured Prce sr 6*4 cach; 

E M WRIGHT, Dealer m Miirerals, Foenl« 
apbical Implements, go, Great Rumell 





SCIENTIFIC BOOKS.—A few copies can 
still be had of Sowerby's Mineral Conchology, British and Exotic Mine- 
zb, had gu Fungi Bntwh Miscellany, Zoological Journal, Genera 
of Shells, 3pecias Concholorum, Tapkervile Cat, £c, &c,as well as 
a large stock of secosd-hand books on Geology, Conchology, Entamo- 
logy, &c.&c. SOWERBY, 1674, Strand. 
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LONDON INTERNATIONAL EXHIBI- 


TION, 1874.—OPEN DAILY, 10am to6 p.m. 


THE FRENCH PICTURE GALLERIES 
are NOW OPEN. 








THE EXHIBITION OF WINE IS OPEN 
DAILY from Twelve to Fra — Vimtors to tbe Exhibition will be 
charged Ead extra (or admtwaion to the Cellars of the Albert Hall. 
Entrance Ken on Road. XKxhibitors of Wine are to have 
ther wae tasted by visitors. 7 


LONDON INTERNATIONAL EXHIBI- 


TION. . 

SEASON TICKETS. 
A. Noo transferable Ticket 
B Nootraméferable Ticket, with iso arthmns’, or s40 school 


kets | 0 ..9— — o om oo om n AB 
C. Transferable Ticket, with 100 artisans’ or 400 school tickets 4s 
Season Ticket holders ot & and £5 ucketa are as MEMBERS 
FOR PROMOTING TE HNICA INSTRUCTION. 
CHARGES FOR ADMISSION —ıs daily, excopt on Wednesdays, 
as. Gal. e 


LONDON INTERNATIONAL EXHIBI- 
TION —A MILITARY BAND PLAYS in the French Garden on 
‘}HURSDAYS, from Three to Five, and in tho Western Annero oa 
SATURDAYS, from Three to F ve 


ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


4, St. Martin’s Place, Trafalgar Square, W.C. 
(In which are united the Anthropological Society of London and the Ethno- 
logical Soctety of Londoa.) 
æ — oom Prol Busk, F.R.S. 
Treasurer = .— — Rev. Dunbar I, Heath, M A. 
Director | — — = E.W Brabrook, Esq. F.S A. 
Iostituto will meet on Tuesday, May sth, at 8 o'clock pm. 
procuely, when tho following Papers will be read :— 
ee as obtamed from Schools" By Francs Galton, Esq, 
a —'' On the Excess of Female Popu’ation in the West Indies." By Fran- 
cis Galton, Esq F.R S 
3 —“ On the Exunctiomof Familles ^ By the Rev. H. W. Watson, M A. 
4.— “On Anoent Stone Monuments of tho Nágás" By Major H. Godwin 
` Austen, F.R.G.S. 











President 


An Exhibition, of Gold Objects recently brought from Ashanti, by M esars. 
X. and S. Garrard and Co., will precede the roadmg o the papers. 
J. FRED COLLINGWOOD, Særrisry. 


NATURAL SCIENCE.—An Associate of 
Royal School of Mines, Whitworth Scholar, and Forbes’ Medallat, la 
open A -mbtry, 3 Address 
ÉR 8AL, Publisher of Naroxx, o, Bediord Stree, Strand, W.C. 


REQUIRED, a MATHEMATICAL and 
NATURAL SCIENCE MASTERSHIP in Thane Schoel, by a 
caro of the Pub- 








‘CAMBRIDGE HONOUR-M AN.—Address— Al 
-bsbers of NATURE, 99, Bedford Street, Strand, W.C. 





WANTED.—An Assistant with a know- 
lodge of Astronomy, Gbemıstry, and Ph y for Obeervatory 
Work connected wih — For 63 by latter to 


R S N ,caro of the Publishers of NATURE, 29, , Strand 


WANTEDtoPURCHASE,aCLASSIFIED 
COLLECTION of BRITISH BIRDS EGGS Must all be well 
anthentcated —Apply, satmg terma, to X E "DB, care of Memri 

MACMILLAN and Co, Bedford Street, Stand, WC j 


ICE SAFES & WENHAM LAKE ICE. 


THE 
WENHAM LAKE ICE COMPANY’S CELEBRATED ICE 
(In Town ex Country), 


American Ice, Water Pitchers, Ice'Bu'ter Dishes, Ice Cream 
Machines. 

PRIZE MEDAL & NEW DUPLEX REFRIGERA TORS, 
Fitted with Water Tanks and Filters, and all Modern Improvements, 
CAM BE OBTAINED ONLY AT THE SOLE OFFICE, 

THE WENHAM LAKE ICE COMPANY, 
uss, STRAND, LONDON, W C. (CORNER OF SAVOY STREET) 
{Hustrated Prica Lists free. 
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W. LADD & COS. 


DIFFRACTION SPECTROSCOPE 
In leather case for the pocket. Price x92 


MANUFACTURERS OF SCIENTIFIC & EXPERIMENTAL APPA. 
RATUS BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN. 


11 & 12, BEAK STREET, REGENT STREET, W, 
AXD 


199, BROMPTON ROAD, S.W. 
ESTABLISHED 1843. 


RUPIURES.—BY ROYAL LETTERS PATENT. 


WHITZ'S MOC-MAIN LEVER TRUSS 
hs allowed by mpwards of soo Medical Mon to be the most offec- 
tive invenbou m the curaire troa'mont of Hernia. Tho use ot 
i pde arn ep are ATTORE 
M feasting power fs supped by the MOC MAIN PAD and 

PATLAT LEVER, tor g wnh so much case and closenosa 


JOHN WHITE, 228, Piccadilly, 
Price of » Single Trims, 166 , 21s., 26r. Gd. and 315, Gal, Post- 
2E ete aus G aats apd ow OS pe 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of weakness and Swellings of the Lega, 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
HENRY CROUCH’S 


NEW CATALOGUE OF 


MICROSCOPES, OBJECTIVES, &c. 


With Practical Hints upon the Use of the Apparatus, fully dius- 
trated, forwarded on receipt of 6 Sumpe, 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C, 


ii 11 ae 





Now ready, ` 
NEGRETII & ZAMBRA'S 
NEW ENCYCLOPZEDIC CATALOGUE 


Of Optical, Mathematica], Nautical, Electrical, Magnetic, Pneu- 
mauc, Hydraulic, Hydrostatic, Photographic, Standard 
METEOROLOGICAL INSTRUMENTS, 
Containin numerous Comparative Tabletof Roferance, and Illustrated 
bropviids of Kieren Hundred Satine Royal 8vo, cloth, gilt lettered, 
s 
NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c, 
HOLBORN VIADUCT, 

45 Cornhill, 19, Regent Street, and Crystal Palace, Sydenham, London. 


TEOMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST, 
48, ESSEX STREET, STRAND, W.C. 
(I ate of Arundel Street), 








Brnrthh Foemh—:co wo 2 


British Fossils from the Crag to-tho Silzrlan inclusive. 
Detailid Catalegues post rea, 


May 7, 1874] 


PURE AERATED’ WATERS. 
io Se ELLIS'S 
RUTHIN WATERS, 


. E 
Soda, Potas, Seltzer, Lemonade, Lithia, and 
for GOUT, Lithia and Potasa, 








OORKS BRANDED “R ELLIS & SON, RUTHIN,” and every 
Label bears ther Trado Mark Sold everywhere, and Wholesale of 
RE ius & Som, Ruthin, North Wales. 


LONDON AGENTS ;—W. Basr & Soxs, Henrietta Street, Cavendish 


SALMON, ODY, & CO, 


MANUFACTURERS OF 


TRUSSES. AND ELASTIC STOCKINGS, 


OF THE 
BEST MATERIALS & WORKMANSHIP ONLY. 
AT MODERATE PRICES. 
To bis late Majesty Wılham the Fourth, and to Her Majesty's Army and 
avy, 
292, STRAND, LONDON, ESTABLISHED A.D. 1806, 
N.B.—Ladies’ Abdominal Belts. - . 
JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 
For Lecture and Class Demonstration, Laboratory Instruction, kc. 
SETS OF ee AND CHEMICALS 
Portable PIRI adapted for Private Study. 
Price Lists on Application, 





1971.— FIRST-CLASS BRONZE MEDAL, 


Sone: 1878. —SILVER MEDAL, 
BITION PRIZE MEDAL. 


FLETCHER’S 


NEW LOW TEMPERATURE BURNER (PATENT) 


Royal Cornwall A ry 
1873-—INTERNATIONAL 


This Burner gives & rango of heating 
power from a gontle current of WARM 
to a BRIGHT RED HEAT, and is so - 









2X Vlll sl 
Fa | 


mes s Mision] largo body 
: A, a 

of dear blio flame. A poca] pattern 
mado with a blast tubo, by which the flame on tbe surfaco be 
almost a cloar white heat, the temperature 


» mth blast tube for high temperatures... 9f. od. 


UNIVERSAL FURNACE (GAS), 
For High Temperatures (without blast) for Crucibles, Auffles, &c. in soveral 


"AG BUNSEN Bu NEM E à febre of temperature up to & 
TOT BLASE BLOWPIP giving temperatures exceeding the fusing- 
point of platmum, 118 6a, 13f., 157. 
POWERFUL FOOT-BLOWERS, 18r 
Drawmgs and from doalers in Chemical Apparatus, or from 
THOMAS FLETCHER, FCS, 
13 & 15, SUEZ STREET, 
WARRINGTON, 


NATURE 


E: 





Second Edition, royal 8vo, cloth extra gilt, 315. 67. 


THE DEPTHS OF. THE SEA: 


An Account of the General Results of the Diedging Cruises of 
H.M.SS. Porcupine and Lighining during the Summers of 
1868-69-70, under the scientific direction of 


Dr. CARPENTER, F.R.S. J. GWYN JEFFRIES, Y. R.S., 
and Dr. WYVILLE THOMSON, F.R.& . 


By C. WYVILLE THOMSON F.R.S. 


Director of the Civilian Scientific Staff of the Challenger 
Expedition. 


Illustrated by 8 Maps and Plotes and nearly 100 Weedcnts, 


‘The book is full of interesting*matter, and is written by a 
master of the art of popular exposition. It is excellently illus- 
trated, both coloured maps and woodcuts possessing high merit. 
Those who have already become interested in tho dredging opo- 
rations will, of course, make # point of reading this work ; those 
who wish to be pleasantly introduced to the subject, and rightly 
to appreciate the news which arrives from time to time from the 
Challenger, should not fail to seek instruction from Prof. Thom- 
son." —Athenaust. 

“Marked throughout by logical command of facts, no less 
than by patience and skill in accumulating them, the mastery 
which Prof. Wyville Thomson shows over tho results arrived at 
during this comparatively restricted series of explorations augurs 
well for the harvest of knowledge to be reaped, we may hope, 
in the course of the more adequately equipped and more exten- 
sive survey over which he has now gone forth m supreme con- 
trol.” — Saturday Review, 

“Even to the non-scientific who understands neither Latin 
names nor Miller-Casella thermometers, this book may still be 
full of interest, if he who glances at it cares to see what a won- 
derful world he lives in, and how very little he knows of it. 
The book is worth having, if only for the illustrations, Look- 
ing at the engravings, it is not too much to say that no such 
illustrations of the peculiarly delicate and complicated forms of 
animal life have yet appeared.” — Tima. 

'** As a profoundly valuable contribution to science, as a lite- 
rary effort of high order, or as an elegantly artistic volume, this 
book is worthy of the warmest praise. The simplicity of style 
and clearness of description are very high ments” — Qua; /eriy 
Sournal of Scies. 

“ For all time will be a standard work in connection with this 
particular subject.” —Morning Post. 

‘The illustrations are admirable ; wo have rarely seen figures 
on wood so exquisltely drawn and engraved or so carefully 
printed. Take it all in all, it is & work of rao merit, and will 
be of enduring utility ; it does infinite credit to all concerned in 
its production, " — Field, 

" Nothing can be more complete than the atcount of the 
scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark 
depths of the ocean, by charts of soundings, and elaborate tables 
of the deep-sea temperature. The book is another admirable 
example of that mingling of literary interest with scientific com- 
pleteness and value which is the only true form of what is called 
in lumbering but expressive phrase, ‘the popularisation of 
science."— Daily News. 


MACMILLAN & C@., LONDON. 


NATURE 
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SCOTTISH PROVIDENT INSTITUTION, 


EDINBURGH: 6, St Andrew Square. LONDON: 18, King William Street, E,C. 


Its ADVANTAGES over other offices are :— 


Saker theists Jor ele gees A tha projed 1o goed iots of 


considerabile additions. 


eventually rsceivino very 
us £1,200 or £1,250 may be secured at ance for the premium usually charged for 61,000 only; ‘and policies originally 
Nr -E83 4 1,000; Have Deen miereated t04 T;400, £ 1; 600 on even to £ T. 500: e 

ANCIAL POSITION. 


"Pe Mina aoaia Cutiely Bec ie enla, exceeds £2,250,000. Notwithstanding its low rates, no Office ot the same 


age (Established 1837) hes so large a Fund, or shows so large an increase from 


year to year. 





BRITISH WV WILD? "FLOWERS. Iiustrated 


J-E Sownrsy, with fhort descriptions and references. 


DE orn in se monthly parts Eech will contzin 
coloured illustrations of wild flowers on 4 plates. ink 
The volume ts a condensed edition of the “ Standard Botany” of 
Sowarhy and Sir James Edward Smith, and contams a 
of every British A 


AM e 
JOHN VAN VOORST, 1, Paternoster Row 
Svo. cloth, 474 pp., Ilustrated by x60 Woodcuts, £1 6s." 


A HISTORY of BRITISH UADRU- 
PED Ihm the Cetacea. By THORS BE] T.R.8. &c 
revised and re-written by the Author, ssenstod 


by Ro Fe Tomos and E RA 
Min oray RUE Pedo TELE. quus iei. iai 
every En w 
bo familiar WE noed Marcel pbi i rayne ae Van 
"s publications, are iy ada eiat he Gamioa, aa i ta thy eu 
Magiat Academy, April 4, 1874. 
JOHN VAN VOORST, 1,° Paternoster Row. 


In $vo, with 12 Plates, prico ars cloth. 


THE OCEAN: its Tides and Currents and 
their Canses. By WILLIAM LEIGHTON JORDAN, F.R G.S. 
eo to (HAS pit of works advancing oor 





many 
may be safely commendad to the study ot 
SG che euer ie 


ls 
the details of Dr Carpenter's and of the theorles of Maury, 
Rennell, H &c. This Chapter of Mr. Jordan's book EAE 
excellent, and y of mg pra m Journal of Science. 
recelved from H M 8 confirming the views 
in ths work with a distmctness the most 


l ondoa: LONGMANS, GREEN, & CO, Paternomer Row. 


NEW WORK BY RICHARD A. PROCTOR, B A. 
Just published, in 8vo, illustratod by zs Lithographic Charts (4 coloured) and 
2s Woodcut pace 16s. 


THE UNIVERSE AND THE COMING 
heme mio and New id caer d 
Condinoos of the ung Tramis of Venus T confirmed 


a unanimous vote of tho chief Astronomers of Grea: Bram.) 
RICHARD A. PROCTOR, BA, Honorary Fellow of King’s 
don. 





ard. 
' We beartly commend this book to the attention of oar readers p its style 
1s plain, but its matter and substance will er p 
of the grand and the subume.”— Courant. 


London LONGMANS, GREEN, & CO, Paternoster Row. 


Now ready, price 124., royal 4to, bevelled cloth, gilt edges. 
PHEASANTS FOR COVERTS AND 


AVIARIES , their Natural and Practical M 
W B. TEGETMETE F8 with ace 
aes by T. W. Wood. 


“Mr. Sent conveyed an amount of which is truly 
«R wil er ate Tose edew directed 

“No one 's akill hes been Into 
this channel." — Saterday R evum. 

“Wo have not only the scientific knowledge wo possess of the 
sant, but every aoedful dotnl of instructions and rear it. "— 





Now ready, with illustrationg, crown 8vo, 125. 
RECORDS OF THE ROCKS; or, Notes 


on the Geology, Natural Histary, and of North and South 
Taks, D and Cornwall By Rev. S. SYMONDS, FGS, 


We ae care tat Mr crt book, while it will serve as a very useful 
itinerary for geologists on th 
more ducicrstve naturalist, an: 
variety of falda aver which it conducts 
‘CA tourist who has been fortunate enough to put 
it 


manteau when loring 
aa los Kr tnt eating aad. ata 


An excelleo zs ork 


experience, 
and natural history may read with pleasure and Visitors in 
OE CPC ER 

with this vclume "—Dasly Neves. 


JOHN MURRAY, Albemarle Street. 





Eigkth Thousand, cloth, arr, yo Plates, 4 Coloured. 
HOW TO WORK WITH THE MICRO- 
SCOPE A complete Manual of M HK ict Manipulation, <A full 
dacpaon:a many new processes of {nrostigaton, takmg photographs, 


HARRISON, Pal Mall. 





Now ready, crown 8vo, price ss. 6s. 


SANITARY ARRANGEMENTS 
DWELLINGS, intended for the Use of Officers of Health, Architects, 
Build and Householders — With numerous Illustrations, By WIL- 
LIAM i IE, CE. FLS. F.GS. &c, Anthor of “H 


London: SMITH, ELDER, & CO, rs Watorloo Place. 








. ICHÜNGEN ut Berhn. i 

UNTERSUCHUNGE uber die VEGE- 
TATIONSFORMEN von COCCORACTERTA SEPTICA und don 
Antheil, welchen me an der Entstehung und der acciden- 
talm Wundkraznkhelten haben: erre pe chen 
Kriuk der verschiedenen Methoden antiseptischer W 
Yon Dr THEODOR BILLROTH, Professor dor Gunes m Wien 
158 pp and y platos, royal 4to. boards, 48r 

London: WILLIAMS & NORGATE, 14, Honurietta Street, Covent 

> Gardon Edmbungh : so, South Frederick Street 








BY DR LIONEL BEALE, F R 8. 
1. PROTOPLASM.—I. Dissentient. II De- 


Mang ii III Speculatrve. 3rd Edinon, 16 Coloured Plates, 
Vow ready. 


2. BIOPLASM, or Living Matter. 22 Plates. 


be. 6d. 
‘DDS : 
Philadelphia : SAY & BLAKISTON. 





MACMiILLAN'S MAGAZINE, 


No. 175. FOR MAY. 
Prick x 
CONTAINS— 
x.— Our Tiat Great Novelist.” By Georgo Barnett Smith. 
cr The Story of an Irah Home Thrty Years Ago." Chep- 
ters VIL 

P Mmm Dr Ferdinand Hiller. Translated by ML E von 
4 —“ Life or Death.” By E. B 

$ A Rido throagh the Hamar at Yarkund * By Capt E. T. Chapman, 


6—“Dante.” By Rey. M Creighton Part IÊ 
Robert Lours Stevenson. 
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. DIARY OF SOCIETIES. TISLEY'S 

IE PENDULUM APPARATUS, 

Wih Tracer, &c., for drawing Lissajous’ Curves on or 

THURSDAY, Mar 7. blackened Glass for the Lantern ; inDeal Cabmet (3 ft 

SociETT, T X rft. square), which serves ase for tho mstrument to 
H -— ~ — -— — — — It 0 0 
Wore : B. Stewart, F.R S., and A. Schestor Ain ad Cogmlcal Ro xus for the Figures on tho Screen — sin 6 
Relations: R F R.$ —Note on some Winter Ob- | N B.—Specimen on cerd, free ~ per doren.. o 3 o 
servations in tho Alps: Dr Franklend, S. A Set of 3o, indudmg Figures from 1:1: to 1:3— o 7 6 
Socrerr oF AXTIQUARIES, at $30 —On Statutes of Chichester Cathedral Ditto on blackencd Glam, for tho Lantern ~ per side... o 3 6 
E C eee EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


Cermutcat, Soctrry, at 8—On the Constitution of Uret: Di Tommasi 
Researches on the Action Copper- c cn Creal Bodies; 
Part VIL On the Chlorides of Eth: asper iw edd . H. Glad- 
Part VIL Ar Tribes—On a Mineral from New Caledoma : A i 

LixwxAx Socrery, at 8 —Atlentic Crustacea from tho Challes, - 


F performing many of the experimenta, included in the - 
ras Lectures given by Dr Tyndall at the Royal Insti ~s 50 


TISLEY AND SPILLER, 
OPTICIANS, &c, 


172, BROMPTON* ROAD, S.W. 
(Three minutes’ walk from South Kensington Museum), 
"| JUDSON'S QYES.—18 Colours, 6d. each. 
RIBBONS, WOOL, SILK, FEATHERS, 


Completely. dyed in ro minutes without scing tho hands. 
Full Instructions supplied Of all Chemists and Stationerz. 





Rorau IxsrrruTIOX, at 3.—The Atmosphere : W. N. Hartley. 
m FRIDAY, Mar 8. 
RorAL Dorrrovtos, at o Historical Enigmas in the Trial of Galileo: 








Soctery or Axrs, at &—Sugar Refining: Dr Gnfiin. 
SATURDAY, Mar 9. 


Pur«icAL Socer, at 3 —On Certam Physical Properties of Ice Dr Ras 
—On the Fall in Pitch occurnng in Strained Wires through which a Gel 
vanic Current is passmg: Dr. Stone.—On an Absolute Galvanometer : 
Prof. Guthrie. 

RorAL JxsrrruTiON, at 3.— Tbe Planetary System: R. A. Proctor, 


MONDAY, May 11. 


OxocGRAFHICAL SOCIETT, at & 
Socrery or Arra, at 8 —Cantor Lecture ; On Carbon and Certain Compounds 
of Carbon: Prof. Barth 


TUESDAY, May ra. 


JUDSON’S DYES.—Photographic Paper 
Poatrves or Photo-Prints abould be in hot water and then sub- 
mitted to e bot bath of TUDSON S Din S Dee te orga aaa 

po iit paca eges Dye your Cartes do Vinto. '! 

JUDSON'S  DYES.-— Ferns, Grasses, 
Flowers, and Soa-woeds may be dyed most oxquiute colours, 


vien fain es oy etr tog en i e e d 
JUDSON'S DYES.—Ink— Ink— Ink.—A 


H.W Watson —On Ancient Stone Monuments of tho Nágáés: Major E 
Godwin-Austen, F.R.G S 
Rora Inerrruriom, at 3 —The Nervous System : Prof Rutherford, 
PuoroagArnmic SOCIETY, at 
HoxrICULTURAL SOCIETY, at s,—Mocting of Council. 


WEDNESDAY, May 13 


GxoroatcAL SOCIETY, at 8 —Nots on some of the Generic Modifications of Bottle of JUDSON’S DYES, violet, red, or magenta, will 
the Plesicsaurian Pectoral Girdle: G. Soeley, E L S — Af tereene- Sey Bote of Jilani wrung ink m ane mate by simply adding 
fraurus a Plemosaurian from the Clay: Harry G Seeloy, hot water 
F LS —On the Remains of Labyrinthodonta from the Keuper 


of W preserved in the Warwick Museum, L C Mall. 
SocizrY oF TELEGRAFH ah apes 4 
HoaricULTURAL Socurry.—Show of Pot Roses, 
Soc y or Arra, at 8 —On the Importance of a Spdcial Organzsation for 
the Diffusion of Sanitary Knowledge: Major-General Synge. 


THURSDAY, MAY 14 


JUDSON'S DYES.—For Colouring Archi- 
tura ne o a Ey io sued tuber wh a brash cepe. Kos 
pink, purple, MA crimson, orange, green, blue, magenta, and rs 


JUDSON’S DYES.—For Staining Wood.— 
- Diluted with Water Thoy sink deeply into the fibro, and will no rub 
off. They form the most economical stam on record. Light Brown for 
mahogeny colour zm excellent, No a» Black foc walnut, Canary for 
min, also black, lavender, magenta, and many other coloura 











EDINBURGH SIXPENCE PER BOTTLE 
THURSDAY, May 14. Of Chemists and Oilman in London, Chemists and Stationers m the 
Grotoaicat Socrery, at 8 30,—On an of a Lepedendrord plant in . Country. 
Shao, wi an tbe Formanoa Coal: John Gallatty — Notico ; 
Peor Ralph R car toca "ehe of Spo woe of Bolsas TO SECRETARIES OF SCIENTIFIC 
peine ove e Diack uror ote auceatally ealcaciag cho AND LITERARY SOCIETIES. 
Annquity of the Earth : Andrew Taylor. » ` 2 
: Jt having ban rm, that the ton of a weekly Diary 
“NATURE.” in NaTuRsE of the Meetings, &c. of tke various provincial Scien- 


tific and Literary Societies weld be found very useful, mot only 
to the Members of such Societies, but to all who are interested 15 
scientific and Hterery subjects, the Publishers have determined ts 
devott a portion o, thar Advertisement columns lo this and 
fo insert NOTICES OF MEETINGS, SUBJECTS OF LEC- - 
TURES, &«<., at the nominal charge of One Shilling jør cach 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at Office, 29, 
Bedford Street, Strand, W.C., to whom all commhnications re- 
lating to ADVERTISEMENTS should likewise be addressed. 


Now ready, Vol 8, bound in cloth, price 107. 6a. 


INSTRON, 
Cloth Cases for binging all the volumes, price Is. 6d. each. The Publishers of NATURE sw] be giad if the Sacrevarus o 
Reading Cases to hold 26 numbers, price as. 64. Mus eq uasa elt bck Aa eal 
Diary as com, and useful as Netces intended for 
M a E E - s th New je seal, fo the Publishers, by 
ce, Wednesday Mornings. 


29, BEDFORD STREET, STRAND, W.C. OrriCE—39, BEDFORD STREET, STRAND. 
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. THE 
JOURNAL OF APPLIED CHEMISTRY, 
A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry as applied to Arts and Mannfactures, Agriculture 
Metallurgy, &. &c. 

At Two Dollars and T -Gro Cents per annum, or One Dollar and 

Seventy-five Cents paid in advance, including postage to United 


Each number contains Original Articles on General Chemistry applied to 
Arts and ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyemg, and numerous others 
oe spaco%s also devoted to Pracucal Recipes and interesting Scien- 

c Facts. 

Foll and carefully-prepared Maifket Reviews and Prices Current of Drugs 
and Chemicals of ery Mina are given m each number for New 
York, Boston, and phis, with Tables of Imports, 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO, PUBLISHERS, 


Street, New York ; Hanover Street, Boston and Bouth 
Smg 4th Street, Phusdciohis, Pa, USA, : "m 





THE ENTOMOLOGIST’S ‘MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, s4 pages 8vo., with occasional Illuztrationa, 


Conducted’ by H. G Kwa M.D. F.L.&., R. McLacurAx, F.L.S., 
E. C- Rrr, and H T. 8ranrroy, F.R.S., kc. 


This Magaxine, commenced in : Contains standard articles and notes 
oo al eabjess connected win Hatonlogy, nd especially on the Insects of 


Scheie Six ane Vohune, post-free. The volumes com 
mence the cae mambe in as 
Vols. L to V. y bound 


the entire metto. date, at the 


London: JOHN VAN VOORST, rz, Paternoster Rov, 
N B.—Commmmications, &c., should be sent to the Editors at the above 
address. 


“THE GARDEN,” 
A Weekly Illustrated Jounal devoted solely to Horticulture in all its 


“THE GARDEN "is conducted by WiLLIAM RoaDeox, F L.8, À 


of ''Hardy Flowers," Flowers for English “The 
Parks, Pru cista dea, and ens of Paris," &c ; and the best Writers m 
every Department o£ G nro to its pagos. 


The following are some of the subjects regularly troated of m its pages — 


‘The Flower Garden. Hardy Flowers. 
Gardening. Town Gardens. 
The Fiut Garden. Comervatory. 
Structures. Public Gardens, 
Room and Window Gardens. "Tho Greenhouse and Stove, 
nig i pure The Household 
Market ening. The Wild Garden 
Trees and Shrube. The Kitchen 
“THE GARDEN” may be obtained through all Nowmagents and at the 
Railway Books at 44. per Copy. It may also bo had direct the 
Office at ss, for a » 95. 94. a Haltyoar, and ros 6g fora Yoar, 
rm in advance, and m Monthly Parts. Speamen (post-£oe), 


37, Southampton Street, Coveat Garden, &W. 





THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Jom ArGxxXON CLarre, Socretery to the Central Chamber of 


of Agriculture of Great Britain (which now number 
8,000 members giving papers on practical farming, 
bet adap of value to the 


Sey mocbur Paes ei. e rs, a yoar post free. 


Published by W. PICKERING, sz, Arundel Street; Strand, W.C, 


THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Coaduc-ed by Epwarp Newman, F.L.S. FZS. &c. 


Published on the First of every Month, 
PRICE ONE SHILLING. 
London: DHN VAN VOORST, 1, Paternoster Row. 





NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwaxp Newuaw, F.L.5. Y.Z.B. &c., 
Late President of the Entomological Society. = 
oro ene rea 
8 Greenhouse and 


y of the occurrence of raritios. Ts tasers Cll ae 
offering a ready medimn for the archange of specimens, 
è Published on the First of every Month 
PRICE SIXPENCE. 


SIMPEIN, MARSHALL, and Co , Stationers’ Hall Court. 


aro 





On the rst of every Month, pp. 32, vo, with at least One Plate, 


THE JOURNAL OF BOTANY, 
BRITISH AND FORKIGN, 
m J.G. Bares, PLS, Roya Hee Kow.” by 


§ for 124. free in the United 
EE Rm 


in 
ams. Ranken and Co, pese n 


Maryto-Strand, .C., of whom may be obtained for 
3073 (rico ss. 6 in cloth) : also covers for the volume (poco 1s.) 
back numbers, 





AGRICULTURAL PUBLICATIONS, . 


THE PROPORTIONATE FATTEN ING 


and Flesh-forming Qualities of nearly all the Feeding Substances in 
gusce oy Fines alee the Manurial Valua of Residue from 


Ofusnions af ths Press. ` 

“It is clearly a vory useful indicator of the values of the foods for cattle. 
—A then. 

“The chart ceannct fail to be very usefnl to the keepers of horses and 

meat stock, and ıt will be an ‘eye-opener’ to many who will perceive how it 

is hayo been so often dimppointed after giving large prices for fency 


ey ee fas "The system !s capital one, and wo recom. 

misay ono, wo - 

miend-our Menrultra. friends to üvud.e ahillin and procure one of the 

tables pablishod by tho-Agricaltural and H. Association." — Lex 
ater. 


Price One Shilling, Post Froe. 

THE AGRICULTURAL ECONOMIST, 
A Monthly Journal, containing Reports and Prices Current of the Agri 
peii eere ol Co opmadon le phair cal a cael Pa 

Price 64. per month, or ss, per annum, Post Free. 


Vols. aad Iof tas era fot 1379; , and 
inthe 1871, 71. 64. cach. 5 


PxxrAxISG FOR PUBLICATION (Secomd dition). 
THE MINERAL CONSTITWENTS RE. 


MOVED FROM AN ACRE OF SOIL by an A Gop a 
Wheat, Oats, ,T &c ; aleo the Proportonate bei 
Potash, Salts, Fermyard Manure, 


London ; 176, FLEET STREET, E C, and 47, MILLBANK STREET, 
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This day, in 8ro, price 7s. 6d. 


THEORY of the GLACIERS of SAVOY. 


BY M. LE CHANOINE RENDU, 
TRANSLATED "BY ALFRED WILLS, QC. 
LATE PRESIDENT -OF THE ALPINE CLUB. . 
TO WHICH ARE ADDED THE ORIGINAL MEMOIR, AND SUPPLEMENTAR'$ ARTICLES BY 
PROFESSOR TAIT and JOHN RUSKIN, D.C.L,, 
EDITED, WITH INTRODUCTORY REMARKS, BY 


GEORGE FORBES, B.A., 
Professor of Natural ‘Philosophy in the Andersonian University, Glasgow. 








In $vo, price 16s. 


THE LIFE AND LETTERS OF JAMES DAVID FORBES, F.R.S., 


LATE PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS. 


* BY JOHN CAMPBELL SHAIRP, LL.D. 
PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS; 


PETER GUTHRIE TAIT, M.A. 
PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH; 


A. ADAMS-REILLY  FT.R.G.S. 
With Portraits, Maps, and Illustrations. 


* Tt has seldom beep our good fortune to peruse a biography so entirely satisfactory as that contained in the present volume. 
Thee were a wonderful simplicity and unity in the character and career of Principal Forbes, and in this delightful memoir the 
living man is so faitbfully represented, that those who had only known him as the indefatigable physicist, the demonstrator, if not 
the actual discoverer of the phenomena of glacier structure and motion, or those whom his career never reached, will here find 
themselves introdaced to a personal acquaintance ; while his many friends and loyal students mill gratefully acknowledge that Prof. 
Shurp and his able coadjutors have done thelr work wisely and well. At once a graceful literary monument to the memory of a 
good man, and an exhaustive scientific manual on the special subjects to which Forbes's life was consecrated,” — Spectator. 


MACMILLAN AND CO, London. 





HOLLOWAY'S PILLS.—During spring, PRICE EIGHTEENPENCE. 
before entering on the relaxing heat of summer, it is & wise and whole- THE PRACTITIONER: 
eee to regulato disordered actions, avd to strengthen while it cleansos. A Monthly Journal of 
and tonc Pills, which cost only 2 trifle, and will ward eff senos Illness, n THERAPEUTICS. 
winch too frequently reduces competency to poverty, and enjoyment to | wattod-by FRANCIS E. ANSTIE, M D., F.RCP., Senior Assistant 


on, m suitable for all ages and both sexes. It ıs espocully Physican to Westmmaster Hospital, and Lecturer on Matera Medica in 
adapted for soldiers and sailors, and rs an indi«pensable requimto for h Wamama Hoepital School 





colonists and persons proceed "ng to foreign countries, where climates No LXXI. for MAY 1874, Contasu— 

harass the constitution Original Communications :— 
The Evitor.—‘ The Spectator and the Vivisection Question " . 
Fpaar A. Bxownxx.—'' A Method of T. Tmea Tonsurans " 


Fxxpzxick T. Rosexts, M D B.Sc. M RUC P.—''On ‘Rost’ in the 
Treatment of Chest Affections." 

Dx Axsrig.—' On Tisene-destruction in the Fobrije Stato, and its Rela 
tions to Treatment ” . 

T. LAUDER Bzuxrox, M.D. Sc.D —“ On the Acbon of Purgative Med: 


Dr CHARLES JAsixzs CaurBXLL.—' On Obstetrical Effort during Chloro- 
formic Anmetbema " 
z Renami, Cini: of tha Month, Retracis fiar High amd Tora Jour- 


DxraxrwxxT or Pusiic HEALT 
The Prospects of Public Health By H W Rumsey, M.D —The Mode 
cal Officers of Health for combmed Sanitary Districts. 
MACMILLAN & CO., 09 & so, Bedford Street, Cevent Garden, Londen 





NATURE.—Wanted clean Copies of Nos, 
= 10, 13, and 116. Natur Office, so, Bedford Street, Strand, W.C. 
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-© PERUVIAN GOVERNMENT ‘GUANO, 





‘MESSRS. J: HENRY SCHRODER & CO; 
OF EAST INDIA AVENUE, AND 15, LEADENHALT, STREET, LONDON, 


Hereby Give NOTICE that they are now the SOLE CONSIGNEES of this GUANO in the United Kingdom, 


The price is 137. per ton, for lots of not tess than 3o tons, or 147. 55. per ton for any smaller quantity. 


^ Prompt casb, per ton in bags, gross weight at any of their depôts. 
` ; Furthgr particulars may be ascertained on application to them or to their Agents—- 
de Messrs. J. H. SCHRODER & CO., 13, Rumford Place, Liverpool ; 
Messrs: WM. SMITH & CO.; 10, Corn Street, Bristol, and at King's Lynn ; 
. Messrs. EDWARDS WINKLEY, & CO., 160, High Street, Hull ; 
ee g Mr. J. CAMERON SWAN, 1, Dean Street, Newcastle-on-Tyne. 


. . PEE 
6 Xx DISSOLVED PERUVIAN GUANO, 
daai D OHLENDORFF. & co. l i 

LONDON, ANTWERP, HAMBURGH, AND EMMERICH-ON-RHINE, 


Er “> ^ 4 GUARANTEED TO CONTAIN: 
a : ' + Nitrogen equal to 10 per cent, of non-volatile Ammonia, 


: ] . 20 soluble 
4 d insoluble | Guano Phosphates, . 
i Price :—144 per ton for 30 tons and upwards, 
E ay ses . AE I5 y . lots under 30 tons, 
EC Delivered free at any of their depôts in the United Kingdom 
AGAINST CASH, 


This Manure is from GENUINE PESE TAN GOVERNMENT GUANO. : The result of its 
special treatment is, that the ammonja is FIXED the phosphates in the raw Guano. rendered SOLUBLE and the Manure 
POSEE into the condition of: a free dry powder. 

t 


loses nothing from exposure to the atmosphere, or to the heat of the sun. It is offered to the Farmer with a 
Guarantee of its composition, and is, in fact, the Hehet and, considering the quality, the cheapest GUARANTEED 
Manure at present in the market. Its fertilisin Properties are such as will enable the consumer to derive the 
. greatest economical advantage fron the use of Guano, + 
, OHLENDORFF & CO, ` 
; OFFICES 79 Fenchurch Street, London, E.C. 
meu WORKS :—At Phistow, near Victoria Docks. > 
oo as Dxpars :— In London, at the above Works, and at the principal Qutporte 








Now Ready.. Frice One Shilling, 


LN PICTORIAL AND INDUSTRIAL: A REVIE W. 
i . FOR MAY 1874. \ : . 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OZHER PERMANENT FROCESSES, 
Edited by JOHN FORBES-ROBERTSON. 


] (- " ARS ARTIS CAUSA, ITAQUE HOMINIS.” S 
: CONTENTS OF May NUMBER— Our Illustrations :—1, “The Beheading of St. John,” Puvis de Chavannes. 
' 2. * Lady Sitting Before an Easel Picture,” by M. Corot. 3.“ After the Bath,” by Corot. “The Age of Innocence, , 
7 by Samuel Cougins, RA. after Sir Joshua Reynolds.—Tbhe Exhibitions : The Society of Painters in Water Colours, 
the Institute of Painters in Water Colours, the Society of French Artists, New Bond Street.—Art Notes and Gossip.— 
Review. 2 p o + . 
SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “ Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
. Painting, eae Sculpture, Pottery, and Art objects generally. These will be representative beth of British and 
5 Continental Schools. 


*N.B.—Artists and those connected with Artistic manufacture wishin their works t 
of " Art,” are requested to communicate with the Editor, through the Pu ishers, ` ‘ 


o be reproduced in the pages 
London: SAMPSON LOW, MARS'FON; LOW, & SEARLE, 188, Fleet Street, E.C, 











` Printed by R. Cray, Soxs, & Taytoe, at y snd 8, Broad Street HIT, in the Chy of London, and publsbod by Macariix & Co. 
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. A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“ To the solid ground 
Of Nature trusis the mind which builds for aye. "WORDSWORTH » 
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LONDON INTERNATIONAL EXHIBI- 
TION, 1874, 


PRELIMINARY EXAM. IN ARTS, COLL SURG, Juno 1874. 





OPEN DAILY, to6pm Senior Scholar of his will begin to 1ead with Classes 
,»ioam P. fe E Mr. i horny bag SI 
in French, Chemistry, and and several Pupils for 


A MILITARY BAND 


PLAYS in the FRENCH GARDEN œ THURSDAYS, from Thres to 
Five, and in tho WESTERN ANNEXE on SATURDAYS, from Three 
to Five, 


of commencement and n of subjects taken up —. 
OlisSquae Ihr le Wie Of eub) =p M 








ORGAN PERFORMANCE DAILY 


MA' 
In the ROYAL ALBERT HALL, from Fom to Five. TRICULATION EXAMINATION, LOND. UNIV., June 1874 








THE EXHIBITION OF WINE 


(Tasting permitted) , 
Is OPEN DAILY from Twelve to Frea. Season Ticket holders aro 
admitted without eatra charge. Other Visitors to the Exhibition will be 
charged 64 extra for admiumpgon to the Cellars of the Royal Albert Hall. 
Entrance Kengpgton Rod. 


A asaisted by 

and Classics, and has been particularly successful for ths Examination, 
having passed fifty-threo Pupils, to whom references cun be given. An 
satiy cians about Lady-day, and a Liter one will commence the middie 
z ebruary. E DEN oe BDA rof -1o cpe 

or further particulars, addreas to Square, Lincoln’ Ww 
Two of Mr. Hanbury's pupus the Klameniabon Exannuaton m 
January 1873, ın tho Honours seventh and fourtesnth respectively, 
A [ew Residents can be accommodated in Mr. Hanbury s house, at 

Clapham. 


LONDON INTERNATIONAL EXHIBI- 
TION. 


SEASON TICKETS. 
A. Non-transferable Ticket — — £s 
B. Nop-transierable Ticket, with 13o ardsana! ¢ “or a4o school 
ckow 3 
C, Transferable Ticket, with aco artisans’ or 400 school tickets s 


CHARGES FOR ADMIBSSION.—ıs. daly, except on Wednesdays, 
as. 


LONDON INTERNATIONAL EXHIBI- 
TION.—WHIT MONDAY. 


GRAND POPULAR SONG AND BALLAD CONCERT, with 
HUNGARIAN BAND and TYROLESE SINGERS, in the Royal 
Albert Hall, at 3 p m. 

VISITORS to the EXHIBITION will be entitled toa REDUCTION 
of ONE SHILLING from the price of CONCERT TICKETS, and will 
be ADMITTED FREE of CHARGE to the GALLERY. 





ROYAL COUNCIL OF EDUCATION.— 
The and Classrooms of Barners College are open for 
Pupil EVERY DAY and EVENING. Tha snbjects of the aboro 
PME c ke. studied. ttiot -Privately Gr m- Clamar: Fees 


moderate. a a aod investigations conducted.— A: ly te Prol 
E. V. GARDNER, F.E.8S., FSA. 44, Berners Street, 








TO NATURALISTS and EN 





ZOOLOGICAL SOCIETY of LONDON. 
—The following LECTURES will be given in tho Picturo Gallery, in 


the Socoty's Gardens, PE SCIENTIFIC BOOKS.—A few copies can 


« » still be had of Sowerby's Mmeral Brush and Exotic Mine- 

Tuadiy May x9 | “On the its Inhabitants. Ep Y M 
riday, May ss wW. roin AMD. ralogy, ungi British Miscellany, ogical Journal, Genera 
Jue By F.R.S. of Tankermille Cat &c, &c,as vell as 


pecies Concholorum, 
a stock of second-hand books on Geology, Conchology, Ertomo- 


shee Lacie wl b fas 1o Teli of the Society and their Friends ’ 
Gardens, logy, kc. &c. SOWERBY, 1674, Strand. 


and to other Visitors to the 





REQUIRED, a MATHEMATICAL and 
SAMBRIDGE BONOUR MAN —Address— peaa a caro of tho Fas 
Ushers of NATUR, so, Bedford Street, Strand, W.C. 


NATURE 


| May 14, 1874 





NATURAL SCIENCE. Fon Associate of 








^ NATURAL PENCE M MASTERSHIP 


In a fist- 
care 


WANTED after er July 37 next 
rate G rannat School 


of Nanny a, Belford Bw, Covent Garden, London, EC. 
A YOUNG LADY seeks a RE-ENGAGE- 
of 
Office, aq, Bedford Strest, Strand, W C. 


WAN TEDto PURCHASE,a CLASSIFIED 


COLLECTION of BRITISH BIRDS’ EGGS. Must all be well 
ee to E E-B, caro of Moms. 


Street, Strand, W 


WANTED. — An AS Wa Lantern, 
oe and. ii and in good condition.—. W.H , 8, Upper Conduit 





Freoch, German, and 
—Adáress, Mia K., Na 











C.P Deme: e. or ee 
` NATURE.—Wanted clean Copies of Nos. 

70, ry and i16. NATURE Office, so, Bedford Strest, Strand, W.C, 
FOR SALE. A Bound Set oF the Philo- 


sophxal Transactions rom 1750 to 1735 
AX Bor to 3865 — Ay piis rm T S care ‘of Net Henle, Ex 
King’s College, London. 

FOR SALE. 


AN AMATEURS COLLECTION of FOS- 
SILS ( Precious Stones, Agates, 
eod case a Primeval 








for a student of ete € 
Natural Himory. For epply to care 
Publisher of NATURE, sy, Street, Strand, W. 


ODONTOPTERYX TOLIAPICUS (Owen). 
London 


„d Prof. 
=i uM fu WRIGHT Deal ‘in Mey 4 
4s , er 
, Shells, eal Implements, 90, Great R 
Street, » 





“SALMON, ODY, & CO, 


MAWUFACTURAXS OF 


TRUSSES "AND. ELASTIC STOCKINGS, 


BEST MATERIALS a E N ONLY. 
. AT MODERATE PRICES, 
To his late Majesty William tho Fort, and to Her Majesty's Army and 


292; STRAND, LONDON, ESTABLISHED A.D. 1806, 


N.B.—Ladws' Abdominal Belte - 
R —BY ROYAL LETTERS PATENT. 
'8 MOC-MAIN LEVER TRUSS 


WHIT 


soít belag worn. foand tho body, wiula reikte 
j is by the MOC-MAIN P. and 
PATENT LEVER, g with so much 
that it cannot bo and may bo wom A 
: 1 carcular may be had, and tbe Truss (which cannot 
fail to fit) forwarded by on body, 
a inches the bemg sent to tbo manufactmer, 


JOHN WHITH, 228, Piccadilly, 


Price of » Singlo Trus, 16+., gt ee ee 
posu es 





JOHN WHITE, Mannfacturer, 228, Piccadilly, London. 


TIS L EY' = 
PENDULUM ALIUS 


ae aaa 
Figures on the Borean an -4 

eee ries card, per doesn. 

A a of » do SET T im Zen 
 EDUCHTIONAE SET OF ACOUSTIC APPARATUS, 


F the experiments, incindod in the Christ- 
es ee of i Tyndall at the Royal Institution ~ £5 x- @ 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


173; BROMPTON ROAD,-S.W. 
(Three ;ninztes' walk from South Kensington Museum). 


JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS, 


For Lectu» and Class Demonstration, Labeextory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations 
Portable Chemical Cabinets adapied fer' Private Study. 


Price Lists on Application, 
HENRY CROUCH’S 


NEW CATALOGUE OF - 
MICROSCOPES, OBJECTIVES, -&c. 


With Practical Hints the Use of the Apparatus, fully fins 
cated: EEA codec a Dant i 


HENRY CROUCH, 
65 BARBICAN, LONDON, EC, 


Sr opposite ee Poe Metropolitan Railway, wer 


Now ready, 
NEGRETTI & ZAMBRA'S 
NEW ENCYCLOPZEDIC CATALOGUE 


of Opdal, ee expan p uray Electrical Gain verius Magnetic, Magnetic, Poo- 
S METROROLOGICAC INSTRUMENTS, 
numerous Conrparative Tablesof Reference, and 


bsp of Kies Hundred Bogrvlage Sire evo ad, gite 


NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 


+45 Cornhill, rez, Regent Street, and Crystal Palace, Sydenham, Lendon. 


THOMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST,. 
48, ESSEX STREET, STRAND, W.C. 
(Late of Arundel Stref) - 


coony 
wma Bo 
Aao ac 











Collections. and Specimens of 
TEE ee te Uu e ees ee 
Detailed Catalanes pot fre, 
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VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 


FRY’S Awarded to J. S. FRY & SONS. 
CARACAS 
Owes its delicious flavour to the COCOA 


Choice Caraces and other Cocoes 
DRAPER’S INK (DICHROIC). 


with which It is manufactured. 
THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EYER PRODUCED. 


Writing becomes i pleasure when this Ink is used. Te heap hones ty 
by the prinapel Banks, Pubhc Offices, and Railway Companies t t 








It writes almost instantly Full Black. 
Doos not corrode Steel s 
Ts cleanly lo tao, and not Hable to 


Flows easily from the Pen 
Blotting-paper may be applied at the 
moment of writing. 


TO BE HAD OF ALL STATIONERS. 





JUDSON'S DYES.~—18 Colours, 6d. each. 
RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in ro minutes without soiling the hands. 
Full Instractons suppled Of all Chemists and Stationers 
JUDSON’S DYES.—Dyeing at Home.— 
TUDSONS simple DYES are most useful and offectual Ribbons, 
"Shetland shawls, or any small 
without 
mauve, purple, pink, ponceau, claret, &c. 


JUDSON'S DYES.—Photographic Paper 
Powutves or. Photo-Prints should be in hot water and then mb- 
mutted to & hot bath of JUDSON’S DYES 
produced ae yank, and many other colours-— Use Judson's 

yos for general totmg. Dye your Cartes do Vante. 


JUDSON'S DYES. — Ferns, 
ee wan ra ie Pius DM ee ira alo ok 
SUDSONS DYES.” Chartamg Bouquet may see er 

JUDSON'S DYES.— Ink — Ink — Ink.—A 


S Bottle of JUDSON'S DYES, violet, red, or magenta, will 
mako half a pint of brilhant writing ink In one mmute by amply adding 


Grasses, 


hot water 


JUDSON’S DYES.—For Colouring Archi- 
tectural Plans, &c —Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used ether with a brush or pen. Rose 
pak, parpia,; eaae, crimson, orange, green, blue, magenta, and Ie 


JUDSON'S DYES.—For Staining Wood.— 


Díluted with Water They amk doeply mto the fibre, and will no rub 
off. They form the most econamical stam onrecord. Light Brown for 
mahogany colour is excellent, No. a Black for walnut, Canary for 
mtn , also black, Invender, magenta, and many other colours. 


SIXPENCE PER BOTTLE 
Of Chemists and Oilmen in London, Chemists and Stetfoners in the 
Country. 





HOLLOWAY’S OINTMENT and PILLS. 
matter 


o 
invalid need now be at a loss in successfully 
sprains, kc. Enveloping H 


bods, medicmes 

are very intelligiblo direcbons for them, which should be 
attentrvely and immechately followed all who resort to Ha 
Sooner or later the sufferer will triumph over the 


humours which a vato discasos of the skin, prevent the 
of ulcers, and ever kmdle inflammatory tendencies in the system, 
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THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jomm Saag CS yao Secretary to the Central Chamber of 


of the Cham- 
of 


Published by W. PICKERING, sr, Arcfdel Street, Strand, W.C. 





“THE GARDEN,” 
A Weekly Ilvstrated Journal devoted solely to Hot ücultuie Ín ali its 
Branches. 


“THE GARDEN" is conducted by WrtLiAM Rosson, F 1-S , Author 
of ‘‘Hmdy Flowers,” $ Al for English Gardens” "The 
Parks, Promenades, ond ens of «," &c. , and tbe best Wnters in 
every Department of Gardening are contiibutors to lis pages. 
Tho following a16 some of the subjects regularly treated of in its peges — 
The Flower Garden. T 
Landscape 


© The Conservatory. 


Garden Structures. Public Garden 
Room and Wmdow Gardens. Greenbousa and Stove 
Notos and i The Hoasehold 
Market ening The Wild Garden 
Trees and Shrubs The Kitchen Garden 
“THE GARDEN” may be obtained through all Newmgents and at tho 
Railway Boo! at 44. Copy. It may also bo had drect (rom the 
Office at 5s for a 98 94 fora H 


-yoar, and 10s. 6a fora Year, 
payable in advance, and in Alonthly Parts. Specimen Copies (post-frea), 
4M. 

37, Southampton Street, Covent Garden, S.W. 





THE ZOOLOGIST. 
A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Eowarp Newman, F.L.S. F Z 8. &c. 


The Zooloei i! was established in 1843 to reccrd and preserve observations 
on subjects milar to those treated o£ in Whute's '‘ Natural II.story of Sel- 
borne,’ and the success which has attended it 1s sufficient thot its plan 
13 acceptable to “ out-of-door naturahsts;" thase who tin obw ving 
the manners, habits, the private hves, the s mor renis, nests, 
young and food of anumals It contuns papers and records of facts 
relating to Quadrupeds, Birda, Repules, Fishos, and Insects, t her mth 

obees of recent works on every branch of Natural Iutoy le editor 
has been asssted by more than two hundred of our very best zoologuts 


Published on the First of every Month. 
PRICE ONE SHILLING. 
London: JOHN VAN VOORST, 1, Paternoster Row. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, monthly, s4 pages Syo., with occasisnal [actrations, 


Conducted by H. G Kxanogs, M.D. F.L.S, R- McLacuLa:, ELS, 
E. C. Rrx, and H. T. Straten, F.RS , Gc 


This Magnrine, comtnenced Ín 2864 contains standofd articles and notes 
, 


on all subjects connected with and especially on the Insects of 
the Bn Isles. 

S Six per Volume, post-free. The volumes cam- 
mence tha June number m each yeat. 

Vols I to V. y bound in cloth) may be obtained by purchasers of 
the entire set to date, at the mcreased price of ros, oach , tbe succeeding 


vols. may be had separately or together at 71. each, 
London: JOHN VAN VOORST, 1, Paternoster Rew. 


N.B —Commanicats &c., should be to the Editors at tLe above 
ia cADeqt, mt 


xi 
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SCOTTISH PROVIDENT INSTITUTION, 


EDINBURGH : 
Its ADVANTAGES over othér offices are :— 


6, St. Andrew Square, | LONDON: 18, King William Street, EC. 


4 or immedsate assurance far the same Premium, with the prospect fe geod lives of receiving very considerable additions. 
"E cull) Sel Ge es y 


us £1,200 or £1,250 may be secured at once for the 


; and polices originally 


for, say, £1,000, have been increased to £1,400, £1,600, or even to 1,800, - 


FINANCIAL t 
premiums, exceeds £ 
ago (Established 1837) has so lange a Fund, of shows sc lange ce tee ee 


The Fund, accumulated entirely from the 


OSITION. 
lts low rates, no Office of the same 
from year to year. d 


PERUVIAN GOVERNMENT GUANO, 





* MESSRS. J. HENRY SCHRODER & CO, 
Ja aa OF EAST INDIA AVENUE, AND 15, LEADENHALL STREET, LONDON, 
Hereby Give NOTICE that they are now the SOLE CONSIGNEES of this GUANO in the United Kingdom, 
The price is 13/.*per ton, for lots of not less than 30 tons, or 147. 5s, per ton for any smaller quantity. 


Prompt cash, per ton in bags, gross weight at any of their depóts. . 
r Further particulars may be ascertained on application to them or to their Agents — 


Messra. J, H. SCHRODER & CO., rs, Rumford P 
W H & CO., 10, Corn S 


Messrs. WM. SMI 


Liverpool ; 


Bristol, and at King’s Lynn; 


Messrs. EDWARDS, WINKLEY, & CO., 160, High Street, Hull ; 


Mr. J. CAMERON SWAN, 





DISSOLVED P 


I, Dean Street, Newcastle-on-Tyne, 


ERUVIAN GUA 


PREPARED BY 





NO, 


] . OHLENDORFF & CO. TAE 
LONDON, ANTWERP, HAMBURGH, AND EMMERICH-ON-RHINE, 


GUARANTEED TO CONTAIN 


Nitrogen equal to 10 per cent. of non-volatile Ammonia. 


20 n 


4 » 
Price :—14/, per ton for 


Ish y 


soluble 
insoluble | Guano Phosphates. 


30 tons and upwards, 
lots under 30 tons, 


m" Delivered free at any of their depóts in the United Kiñgdom 
: AGAINST CASH, 


This Manure is pre 
special treatment 1s, that 
- brought into the condition of a free dry powder. 

t loses nothing from exposure to the atmosph 
Guarantee of its composition, and is, in fact, the ri 
Manure at present in the market. Its fertilisin 
greatest economical advantage from the use of 


OFFICES :—1 i 
FIL WORKS :—At 


Fenchurch Street, London, E.C, 
laistow, near Victoria Docks, ~ 


i fom GENUINE PERUVIAN GOVERNMENT GUANO. The result of its 
e ammonia is FIXED, the phosphates in the raw Guano rendered SOLUBLE and tho Manure 


or to the heat of the sun. Itis offered to the Farmer with a 

est, and, considering the quality, the cheapest GUARANTEED 

Properties are such as will enable the consumer to derive the 
0. 


OHLENDORFF & CO. 


‘DEPOTS :— In London, at the above Works, and at the principal Outports, 





BY DR LIONEL BEALE, F R$. UA. 
I. PROTOPLASM.—I. Dissentient. II. Dè- 
roni TL Speculative. srd Edition, 16 Coloured 
a. BIOPLASM; tr Living Matter. 22 Plates. 
Phlledaipina : LINDSAY © BLAKISTON. 
JUST PUBLISHED. 


..À SUMMARY of Mr. HERBERT SPEN_ 
CER’S mone PRINCIPLES” (published at 16s.) FOR ONE 
SHILLING. 





—F- 


TF. PITMAN, so, Paternoster Row, London. 





s NOTICE. 
The SECOND -EDITION of Mr. George 
HENRY LEWES'S PROBLEMS of LIFE and MIND. Fiet 


Serie : The Foundations o£ a Creed. VoL L will be ready at all Book- 
sellers’ and Libraries m & fow days. 


London: TRUBNER & CÒ., sy and go, Lodgate HHL 


[Now ready, 


* NEW WORK BY RICHARD A, PROCTOR, B A. 
ust in by i Charts and 
Just published, Mincir ee (4 coloured) 


THE UNIVERSE AND THE COMING 
TRANSITS: Rasoarches i and New Views respecting 
the Constitution of the avers | toga iih A In igation of the 
Conditions of the approaching Transits of Venus. [caen auri 
by a unanimous voto of the chief Astronomers of Bntam.) B 
ee gd A. PROCTOR, B.A, Honorary Fellow of King's Col. 
Sueno Of the most exhamsiva of modem astronomical treatisos.”— 
t command this book to the attention of our redara ita style 
of the grand and the subiime."— Conerznt. » h 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


Eighth Thousand, cloth, ars, 70 4 Coloured. 


HOW TO WORK WITH THE MICRO. 


HARRISON, Pall Mall: 


— 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, MAY 14 
ROYAL [wstrrutiox, at 3.—Crystals: N 3. Maskelype 
MATHEMATICAL Socr, at 8 -On the Correlation of two Planes: Dr. 
Hint, F.RS, Prondent —On the Contact of pte other Sur. 
face: W 5 Troas R.S —On Parallels of : 
S Roberts — Sphere filled with Viscous Fluid: J. H. Rohrs. 
FRIDAY, Mar 15. 


ROYAL Inerirvurion, at 9.—The SUME Faraday: Dr. C. W. Siemens. 
Moupicat MicgoscoricAL SOCIETY, at 
GEOLOGIST» ÁSSOCIATIOII. aa pinay to Grays, Emex 


SATURDAY, May 16 
RovAL Iweriroriom, at 3 —Tho Planetary System: R. A. Proctor, 
MONDAY, May 18 
ur ida mte ected O arbia noe cee REA 
of Carbon: Barth, 
VICTORIA INSTITUTE, at 8.—The Principle of Dosign in Nature: Prof. G 
Morris. 


TUESDAY, May 19. 
ing Owl (Rei F es. cunicularia 
British Annelida. 


Part I.: W.C 
ROYAL IxETITUTIONM, st 3—The Nervous System . pre Rutherford. 


STATISTICAL REIR Se peace of of Deaths by Smado among 
Bnush Troops The Elections of 1 and 1874: Toha 
Biddulph Moin 


i er MAY 20 
MxTEOXOLOGICAL SOCIETY, Remarks on the Estmaton of 
Wind Force, and ca che Relation on betwoen Pressure and V : 
Pate On he Woather of Thirteen E iE Str DN] un 
—On a Now ecu Brus had Maximum ‘Thermometer : G. 
Denton. R 
THURSDAY, MAY 21. 


ROYAL INSTITUTION, at 3—Crystala: N S Maskelyno. 


CinzxICAL SocrerY, at &-—The Sewage Question from a Chemical point of 
view’ W. Corfield 
EDINBURGH 
THURSDAY, May 14. 

GEOLOGICAL Socurry, at a uus pris of a Le, 
Shale, indem ca Ci Formation of Coal: John Gellatly —Nouce 
of a large ; callod ‘ The Gera an the Tee oF 
Peebles Richardson —Exhıbinon of Specimena, of, H 

tho Black Hil, near M : Charles W. Peach, 








TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


Thaning bani iai tha of a weekly Diary 
in NATUZE of the i rags fi eo omc Soe. 
tific and Literary Societies towed be found very useful, mot only 
te the Members of such Societies, but to all whe are interested yn 
scientific and Hterary subjects, the Publishers have determined to 
devote a o) thar Advertisement colsmess to this , and 
fe inseri NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, Õe, at the nominal charge ef One Shilling fer each 
insertion, 

The Publishers of NATURE will be glad if the Serreíarus o 


aligu Mornings. 
Orrncz—29, BEDFORD STREET, STRAND. 


THE BREWERS’ GUARDIAN: 
A Fortmghty Eepit Teal os Protecbon of Brewers Interests, 


Review or THe Matt amp Hor TRADES ; AND Wink aw Srmir TRADES 





Subscrp TGs. 6a. annum, free, dating from quarter-da: 
Sire Cc d cac. Magie toe VERRE abroad. i 


Of&ces—:, Bond Court, Walbrook, London, E C. 


In &vo, with ra Plates, price drs cloth. 


THE OCEAN: its Tides and Currents and 


their Causes By WILLIAM LEIGHTON JORDAN, F.R G & 
addition to the lst of works advancing our comical 


valuable 
"— Review 
book us e new Pnncipla. Still, the book is the 
produchon of a man xell up m hrs own subject, and many others 
collateral with ıt Iris one that may be adis y contiicnded to the tud of 
all who are interested in the subject of ocean currents.” —/rew 
of dure trom 


, sound rexsoning fairly delivered h it Pepe 
15 the very heart of Dr Carpenter’s contribution to the SUCTUS 
is fatal It 1s followed by further and equally clear ‘an of 


the deas of Dr Carpenter's arguments, and of the of Maury, 
Rennel, Herschel, & This Chapter of Mr Jordan's book m y 
warterty Y: of Science 


"ie repre fered fom H MS ER 


Tho received from H M a 
this work with a g the most sanguine 
andcrariony of the Author. 
Loodon: LONGMANS, GREEN, & CO , Paternoster Row. 





Now ready, 


AN ELEMENTARY TREATISE ON 
STEAM. By JOHN PERRY, BE, Whitworth Scholar, F.C S., 
late Lecturer on Physics at Clifton College. 4s 64 


When boys have acquired an elemehtary Kuswisdqe of avers Me- 
chanicsand Heat rt 13 well to teach them th espina 


MACMILLAN & CO., LONDON 
INDIAN ORNITHOLOGY. 


HUME'S STRAY FEATHERS; 


A Journal of Ornithology for India and its Dependencia Vol II 
J 12,3. Edited by ALLaw Humm 


Bro, 336 pp. sd. post-free, ars. Calcutta, 1874. 
CoxTENTS:— 








Nos, 


of the Ba 
our Top, 3. Analyms of 
Novelties > Micromsus 
Notes and Letters. 
BERNARD QUARITCH, 15, Piccadilly, London 


of Bengal —1. Physical Aspects, 3 D of 
heb Ovifauna , 4. Detailed Lut of Species. ae 
policpma, Propasser ambiguus. 





Just ready, Cheap Edition, rimo, rs. 


The CHILDHOOD of the WORLD: a 
Simplo Se of Man in Early Times. By Epwarp Cropp, 


time has come for the pabhc to take to it, will have ‘a cartain effect in the 
world It is not a mere com from the authors mentioned 
Ere han agir oot bi pln of U by itself and for rtself. Mr. 


i into 's view "—E. D. Tror FR S, in 


NAE 
ATURE vcr Te Bock wath great pleasure. I have no doubt it will do 


o man 
things which we were taught as children. A book like yours rure d 


Max MULLER to the Author 
Now ready, price One Shilling. 


“NATURE.” 


Nearly all the Back Numbers of NATURE “may be obtained 
any Bookeeller, or of the Publishers, at the Office, 29, 

Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should likewise be addressed. 

Now ready, Vol 8, bound in cloth, price 10s. 6z.- 

Cloth Cases for bmding all the volumes, price Is, 6g, each. 

Reading Cases to hold 26 numbers, price 2s. 64. 

To be had through any bookseller or newsagent, or at the 
Offer, 





29, BEDFORD STREET, STRAND, W.C. 


spoils our temper so ^ 


E > 
x 
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E DENT. & CO., 61, Strand, z. 34, , Royal Exchange. 


. (FACTORY, SAVOY ‘ST.), LONDON, 
MANUFACTURERS OF CHRONOMETERS, "WATCHES, ASTRONOMICAL AND 
TURRET .CLOCES (with or without Galvanic Contact Apparatus), ‘COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. . THE PRINCE OF WALES, AND H.LM. THE EMPEROR OF RUSSIA. 
MAKERS of the GREAT CLOCK of the- HOUSES of PARLIAMENT. 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Application. 











. witha Clete Filter, 1867, 18yo; Soo also the Lancet, January 13, 1867. T jals from 
83 1863; Dr ruere Dr Letheby, February 15, 1865; and Deoember 187s. 
* Price £1 ror. Potable Filtera do the ayron 11 4a to £ 
Her Majesty the Queen, at Osborne; by H.R H. tho Wales, at 
kam; by H R.H. the Duke of Cambridge; the 4A/s of tho M ; the 
George's, Fever, and Traci m irs reg aod lunatic asy and numerous in- 
&c. Med tos Ge. and ary. oach. 





Impurities and Purification,” price, per post, sa: 
* `` Just Published. Svo, Price 14; 
A MANUAL OF THE CHEMISTRY OF THE CARBON TUHEOURDS! 
OR, ORGANIC CHEMISTRY. 
“By Ci SCHORLEMMER, F.R.S. 
"LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 
London: MACMILLAN AND CO, - 


CADBURY'S 
COCOA ESSENCE. 


CADBURY'S COCOA ESSENCE (Registered) is now taken by thousands as 
a light and invigorating beverage, who could not before take prepared Cocoa 
owing to its being too thick and heavy. 


Ist. 
and full particulars ox xpplication to the Secretary, at 
s LIES W e (Hour Doors from Somerset House), "LONDON." 























matter extracted, and is cons en ien) three times the 
strength of the “ prepared ” Cocoas so largely adver- 
tised, which aften disagree with SYSpepue and 
delicate constitutions. 


OBSERVE —Wihen Cocoa 
thickens in the cup tt 
proves the addi- 





CADBURY'S 
MEXICAN 
CHOCOLATE 


e — (IN BLUE WRAPPER) 
is guaranteed to consist solely of the finest Cocoa 
and Sugar, slightly flavoured with Vanilla. Great care 
has been taken in its preparation, so that it may be depended 
upon as the best Chocolate, used either as a confection or as a 
beverage. 
MAKERS, by Special Appointment, TO THE QUEEN, 


Observo that ‘Ondbury's Cocos Hasense Registered)” is on each Packet, ‘as Inferior descriptions £n asma gubetitisd 





Printed Boms, YLOR, and Street in the City of London, and published by Macumiaw & Co. 
- Pe Ga; Se One Sad af hanes ede Gardon.—Tuvspay, May 14, 1974. 





n. A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


"“ To the solid ground 
Of Natwre trusts the mind which biclds for aye." — WORDSWORTH? 








No. 238, VOL. 10] 


THURSDAY, MAY 21, 1874 


[PRICE FOURPENCE 





L—* 





Registered as a Newspaper at the General Post Office 


(All Rights are Rosa v: d. 





NATURE FOR JUNE 4 


WILL CONTAIN NOTICE AND STEEL PORTRAIT OF 
THE EMINENT NATURALIST, 


CHARLES DARWIN, F.R.S. 


As tins Number will have a LARGE EXTRA SALE, it offers unusual 
Advantages to ADVERTISERS 
Advertsements aboukd be sent to the C ffice as cerly as posaible. 


29, BEDFORD STREET, STRAND, W.C. 


LONDON INTERNATIONAL EXHIBI- 
TION, 1874. 


OPEN DAILY, roam to6p.m. 


A MILITARY BAND 


Will PLAY in the FRENCH GARDEN at Three o'Clock on THURS- 
DAYS and SATURDAYS. 











ORGAN PERFORMANCE DAILY 
In the ROYAL ALBERT HALL, from Fou to Five. 


THE EXHIBITION OF WINE 


(Tasting permitted) 
Is OPEN DAILY from Twelve to Five. Season Ticket holders ore 
admuted wuhour extra charge. Other Visitors to tbe Fabubiton will be 
charged (@ extra for admiummon to the Cellars of the Royal Albert Hall 
Entrance Kengngton Road. 








LONDON INTERNATIONAL EXHIBI- 
TION.—WHIT MONDAY. 


. GRAND POPULAR SONG AND BALLAD CONCERT, with 
HUNGARIAN BAND and TYROLESE SINGERS, m the Royal 
Albert Ball, at 3 p m. 

VISITORS tothe EXHIBITION will be entitled toa REDUCTION 
of ONE SHILLING from the price of CONCERT TICKETS, and will 
bo ADMITTED FREE of EX’ CHARGE to the GALLERY. 





LONDON INTERNATIONAL EXHIBI- 
TION. 


A. Noo transferable Ticket 


CHARGES FOR ADMIESION.—ıs. dally, except on Wedne days, 
ss. 


ROYAL INSTITUTION OF GREAT 


BRITAIN, 


Albemarle Sireet, Piccadilly, W. 


Dr. W_H. STONE wI, on TUESDAY net, May 26, at Threo o'clock, 
begin a Course of Two Lectures “On the Theory of Muucal Insuuments 
With Muncal Illustrations by eminent Arthtes. 

Subscripaon to thts Course, Half-a-Guinea, to a'l the Courses of Lectures 
1n the Season, Two Gumeas. 





LINNEAN SOCIETY, Burlington House, 
Piccadilly, rth May, 1874 — The ANNIVERSARY MEETING of 
this Society will be held here on MONDAY, tbe asth of this month, at 
Three o'clock prea aly, for the hlection of a Council and Officcrs for 


tho ensuing year. 
FREDERICK CURREY, Secretary. 





PRELIMINARY EXAM. IN ARTS, COLL SURG, June 1874. 


MR. HANBURY, M.A., Wrangler and late 
Senlor Scholar of his Ho mil shortly bogin to reed with Classes 


this to whom references aro allowed. An carly Class will 
commence the laiter part of February, and a lat-r ono about 
Lady Day. Fee for the Courae, age ed 1s guiness, according to the 
tme of t and of subjects taken up —A 4 








MATRICULATION EXAMINATION, LOND. UNIV, Juno 1874. 


MR. HANBURY, M.A., Wrangler and late 
Bamar Scholar of his College, reads with Pupila for ths Examinaton. 


Mr. Hanbury is by efüicent Lecturers in Fiench, Chemrury, 

and Clazzica, and successful for this Examination, 

having passed fifty- Pupils, to whom references can be given. An 
class about Lady-day, and a later one wil commence the middle 

of February Feer tian mo GA ami 10 dos 

For further particulars, addrass to 24, Lamcoln’sinn, W 

Two of Mr. Hanbury's pupels passed tbe M 


atriculanon m 
January 1873, m the Honours Int, seventh and fourteenth respectively. 
A fow Romdents can be accommodated in Mr. Haifbury s house, at 
Clapham 





SCIENTIFIC BOOKS.—A few copies can 
sull be bad of Sowerby's Mineral ( onchology, British and Exotic M rme- 
, Er Fungi Dntwh Miscellany, logical Journal, Genera 
of Shella, Concholorum, Taolervle Cat, £c, &c, as well as 
a stock ot. yecond-hand books on Geology, Conchclogy, 
logy, &c SOWERBY, 1674, Strand. 


ROYAL COUNCIL OF KDUCATION.— 
and Class-roams of Barnera College are open for 
DAY and EVENING, Tho subjects of the above 
be studied ether Privately or m (liares. Fees 
moderare. and inve&ignDOns conducted —Apply to Prof 
X V GARDNER, F ES., F S A, 44, Berners Sweet, W. 





The 
Pups EVER 
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REQUIRED, a MATHEMATICAL and 


- NATURAL SCIENCE MASTERSHIP in a 
CAMBRIDGE HONOUR-MAN —Address— 
hahors of NATURE, 99, Bedford Street, Strand, W.C. 


“To ASTRONOMERS and OTHERS. —A 


skillful Photograpber, who is a Chemist and Amateur Astronomer 
Abibty, wishes for «2 ENGAGEMENT 








Ff wor alo acto Litecary 
which these q mlificatons would be of senos —D. W., Doctor’s Cot- |- 
Blackpool 


tages, South Shore, 


NATURAL SCIENCE MASTERSHIP 
Annee ahs Selene pes rim 
of NATURE, a9, Bedford Street, Covent Garden, 








NATURAL SCIENCE.—An Associate of 
. Royal School of Mines, Whitworth Scholar, and Forbes’ Medalist, is 


open to an tment m t*h-mretry, Pbymcs, or Baology.—Acdresa, 
AR SLM, iones m rame, Phyics, ox Boolagy. Aed: 


A YOUNG LADY: seeks a RE-ENGAGE- 
MENT as GOVERNESS m London She ts the 








s and Engtsh 
—Address, Mie K., Nature Ofice, eo, Bedford Street, Strand, W C. 





WANTEDtoPURCHASE,a CLASSIFIED 


COLLECTION of BRITISH BIRDS EGGS Must all be well 
authenticated —Apply i era D E B, care of Mosera 
7 — MACMILLAX and Co, Bedford Street, Strand, W.C, 








COOKE'S -EQUATORIAL REFRACTOR. 
Wanted, a 4j or yin Equstocal Refractor of excellent definition, by 
Cooke Ono made by the date Mr. Conke prefe watlog 


fet porn end al, ober arian SC Z, c care of odges, 


FOR SALE. 

: AN AMA'TEUR'S COLLECTION of FOS- 
dox du mu E 
Pubinbes of NATURE, m) Hodieed Bom, Bend, Wie. i 

“THE GARDEN, 
A Weekly IDustrated Journal devoted solely to Horticulture in all it 
` "THE GARTEN "is coodacted by WiLLIAM Ronson, F L.8 Author 


of ‘‘Hardy Flowers" “Alue Flowers English Gardens,” “ 
"Parkt, Promenadi s, apd Gardens ol Patia- Ge Pak the, M Warea i 


^ every Department of g are contributars to its pages. 
_ The following are some of the subjects regularly treated of in its pages — 
ie x Teva Cadete 
Gardening own 
The Frut Garden ‘The Conservatory. 
Gardon Structures Public Gardens, 
Roo and Window Gardens. ‘The Greonhouse and Stove. 
Motes and Questions, Tha Household . 
Market Gardening. The Wild Garden. 
Trees and Shrubs ` Tho Kitchen Garden 
“THE GARDEN" may be copy through ell Newsagents and at the 
[IA Dub be had drect fom this 


Ghee ae a natar or 


payable im advance, and m akc 
35 Southampton pe Covent Garden, § W. 


a Your, 


Pie rele 10s. 6d. for 
Specunen Copies C (roa), 





THE ZOOLOGIST. : 
A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwaw Newuax, F.L.S F.Z.8. &c 


Ths Zeolegis! was ettabikhod in 1843 to record and observations 
en subjocts milar to those treated of in hire “Natural History of Sel- 


borne," and the success which has attended 

Bene GaGa cae rises tang P those who in observing 

the manners, vato t», nesis, 
and food of amtmals It contains orh and records of facts 

dh to Reptiles, Fishes, and Insects, with 

nonces of recent works on branch ol Nariral, MN 


editor 
“Published on the First of avery Momth. . 


^ PRICE ONE SHILLING. : 
A pas 
Lomdon: JOHN VAN VOORST, 1, Paternoster Row. 


-Now ready, price sos. 


1 Ste Wy «| JOURNAL OF THE ROYAL GEOGRA- 


PHICAL SOCIETY. 
Vol. XLIII. 
Edited by W. H. Bates, F L S., Assistant-Socretary. 


CONTENTS. 


x On the Garo Hills. By Major H.H Godwin-Austen, R 
Ee over the Andes, By R Sevid C E. 
ap 
C. W. 


3 Journey from Ekéto to Yodo B 
4 Journey from Bandar Abbas to 

T e prt ne Provis. By ee MuR ETE 

.Il. (Map 

On East of Approaches towards the North 
Pola oe the tyisberes Mercian ` P By C R Markham, C.B. F RS. 
G- Notes of a Journey m Southern F By J Thomson. 

Western 


-By Major CW. Wilson, RE 
of ia Kayth'a Stars In. thy Northern Circumpolar 


vont M Fedtentot Mara Map of Maghian. B (Ma. 
II. onu 's 
1s. pron E Seintin. By Majorem. M d Reina: ren. 


ss Ripa go the Coury” Around Aden. By Captain G. J Stevens, 


*,” Follows are requested to for their Copies at the Offices of the 
Society, 1, Savile Rew, Burlington Gardens, W 


JOHN MURRAY, Albemarle Street. 








THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpeace, monthly, s4 pages Sro., with occasione] Illustrationa, : 


Conducted by H. G. Kmaccs, M.D, F.L,8., RORCGAORLAR EL 
nice BTAIXTOM, F.R.S,, &c. 


This Magazine, conte ma ecd erage so aod notas 
co al eat Namur wah Ee 


and ospocially on the Insects of 
the Brits 
Subsea Ste Shilfings Volume, post-free The volumes com- 
mance with the Jun s oumbar {A each yea? 
ly bound Sidon) sas be cbinlned by pardies or 
the entire mex to date, at the increased price of ios. oach ; the succecding 
vols. may be had seperately or togotber at ys, cach, 
London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Commounicatiots, &c., should be sent to the Echtors at tha above 
addres. 


THX ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS' CHRONICLE, 
Edited Arawxxow CLARK, Secretary to the Central Chamber of 
by Jonn F 


cuyas bane ek eder 
of Agnculture of Groat Britain which now upwards 
and a mass of of value to the 

The London Corn, Sead, Cattle, and echar arkets of Monday 
are reported m ournal, which :s the same 
eroning so as to insure delrvery to by the first post 
on Tuesday mornmg. Price 3, or Iss. a year post free. 


P tbithed by W. PICKERING, sz, Arundel Street, Strand, W.C- . 





On the zat of every Month, pp 32, Svo, with at least One Plate, 
THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN, , 
Edited iud Tanas, M.B, F.IL.5, Pritesh Museum, amlsted by 
by JG Baxma, F. Herbarium, Kew. 


L S., Royal 
PAE EEE ms free in the United” ) in 
advance to the t R peat Renken and Co, ouse, Bt. 
eh Whom may, be volume for 
covers for the volume (prica rr.), 


1873 (peice 166 6@ bound in cloth) ; also 
back aumbers 


oc vt 
Y 


/ 


4 
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JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c, 
8ETS OY APPARATUS AND CHEMICALS 
For the various Pobic Examinations. 

Portable Chemical Cabinas adapied for Prioris Study, 
Price Lists on Application, 


SALMON, ODY, & CO, 


MANUFACTURERS OF 


TRUSSES AND ELASTIC STOCKINGS, 


BEST MATERIALS & WORKMANSGIP ONLY. 
f AT MODERATE PRICES. 
To bis late Majesty Willam: the Fourth, and to Her Majesty's Army and 
avy. 


292, STRAND, LONDON. ESTABLISHED A.D. 1806, 
N.B.—Ladies’ Abdominal Belts. 


PURE AERATED WATERS. 
ELLIS'S 
RUTHIN WATERS, 





LONDON AGENTS ;—W. Bzsr & Soxs, Henrietta Street, Cavendish 


~— 


HENRY CROUCH’S 
NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 


With Practical Hints tho Use of tho Apparatus, Ios- 
forwarded cu tecdpt of € dana i 


HENRY CROUCH, 
66 BARBICAN, LONDON, E.C, 


Meariy opposite Aldaragste Street Station, Metropolitan Railway, noar 


THOMAS D. RUSSELL, 


GEOLOGIST &. MICROSCOPIST, 
48, ESSEX STREET, 8TRAND, W.C. 
(Late of Arundel Street.) 





British Fossils from the Crag to the Sihmian inclusive, 
Detaled Catalagues pott-free. 


HOLLOWAY’S OINTMENT and PILLS. 
—Rhbeumatism and 


Now ready, 


NEGRETIT & ZAMBRA'S 
NEW ENCYCLOÓPJEDIC CATALOGUE 


Of Xl Gal M Poen- 
Optical, Mathematical, Nantical, I antical, CAL Gain Magnetk, 


METEOROLOGICAL INSTRUMENTS, 
Comparative Tablesof Reference, and illustrated 
reri d ires Hand Beige Royal $vo, cloth, gilt Isttered. 
NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 


HOLBORN PIABUCT, 
45 Cornhill, res, Regent Street, and Crystal Palace, Sydenham, London. 


BRYANT& MAYS 


MATCHES. 


Second Edition, royal 8vo, cloth extra gilt, 315. Ge. 


The DEPTHS of the SEA: An Account of 
of the Dredging Cruises of H M SS. Porcupine 


ent Lis darag tho Summer A ag peri n 

1 

Wyalle Thomas, ERE By dO MUS PRS, 
of the Scientific Staff of 

tion. ART © Meta nui Placer nuls e Woodcuts. 

“The book is fall of interesting mde ascend boc coloured mapa 


art of vasa ag ie It ws 

and zis: marit. „Those whe bars aivady become in- 
terested in ERARE operates course, make a point 

this work ; those wish e pean mE Os M E dec Rc 
i to appreciate tho news which arrives 

C „ should not fail to seok instruction from Prof. Tbomson."— 
Atheneum. Š 





Becond Edition, royal 8vo, cloth extra, 31s. G4. 
The FORCES of NATURE: a Popular In- 


troduction to the Study of Phymcal Phenomena By AMEDEE 
GUILLEMIN. ey nn tia Frenci Me Locx- 
YER, and Kchted, with ecol Plates eod iti NORMAN Loca vax: 
F.R.S. Ilhustratod by ii Coloured Plates and 455 Woodcuts. 


“Translator and editor have done justice to their trust The text has all 
the force and flow of wniting, combmning faithfulness to the author's 


which 
Altogether, the work may bo said to have no parale cities m pont offl. 
ma o attraction, as a popular manual of physical 

seww, 


Third Edition, royal Aro, cloth extra, ars. 


SPECTRUM ANALYSIS. By Professor 
ROSCOE, F.R.S. With Appendices, Engravings, Maps, and Chromo- 


1 Tho fIlustrationg— no unimportant of a book on such a subject—ere 
us and reflect dee iie d cernes which is tho y tho dutingoish- 


marvels of , 
ing merit of Mr. Roscoo' s explanations." — Saturday Review. 
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SCOTTISH PROVIDENT INSTITUTION, 


EDINBURGH: 6, St Andrew Square. LONDON: 18, King William Street, KC. 


Its ADVANTAGES over other offices are :— 
A larger smmediols assurance for the same 
"Thos £1,200 or £1,250 may be secured at 


Mor this premium NOE. cased Ge 1,000 5 and policies originally 
s ; 


for, say, 4, 1,000, have been increased to £1,400, £1,600, or oven to £1,800, 
FINANCIAL POSITION. 


accumulated 


entirely from the premiums, exceeds £2,250,000. Notwithstanding its low rates, no Office of the sama 


The Fund, 
ago (Established 1837) has so large a Furd, or shows so large an increase from year to year. 





ED . NOTICE. AE 


There wil be PUBLISHED, in "NATURE for JUNE 4, a NOTICE of the Eminent Naturalist, 


.-CHARLES DARWIN, ER S. 


By DR. ASA GRAY, With a PORTRAIT beautifully ENGRAVED ON STEEL, by CHARLES H.- JEENS, 
Forming the TETRD of the SERIES of ILLUSTRATED ARTICLES on $ 


| “SCIENTIFIC 
urf upon all 


The Publishers would 


WORTHIES.” 


^ 


Subscribers and Resders of NATURE to bring this Announcement under the 


notice of their Scientific Friends, and those who are Members of Scientific niei, before their co-Members. 


As the printing of the Portrait requires considerable time, it is requested that 


possible moment. 
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Eighth Thousand, cloth, sır., 7o Plates, 4 Coloured. 





BY DR. LIONEL BEALE, F.R.8. 
r. PROTOPLASM —I. Dissentient. II. De- 
monstrattye. IIL Spoculativo. srd Edition, 16 Courel Plates, 


ror. 64. : [Yow ready. 
2. BIOPLASM, or Living Matter. 22 Plates. 
om London: J. & A. CHURCHILL. 
int SAY & BLAKISTON. 


On the 1sth of May was pabhshed, Seventh Edition, revised throughout, 
ixmo cloth, ior. Ga. - 


MANUAL of BRITISH BOTANY; con- 





taining the Flowering Plants and F to their 
. Natural Orders. C C. BABINGTON MÁ FRS F LS., Pro- 
femor of Botany in the University of Cambridge. 


JOHN VAN YOORST, 1, Paternoster Row. 








NEW WORK BY RICHARD A. PROCTOR, BA. 
in Ure esiti Charts and 
Just published, sro T aloe: tte sec. (4 coloured) 


VERSE AND, THE COMING 


mto and New Views respecting 
with an ire ioc 
Venus By R.A PROCTOR, 


HUM 





^. “The book may be takon as an 





for Extra Copies be given at the earllest 








DAVID HUME'8 PHILOSOPHICAL WORKS. 
On Saturday, the sard fnetant, in s vols. 8vo, price ads. 


by T. H. Grexem, M.A, Fellow and Tutor, 
Bov. T. H. Groes, A.A. Fellow and Tutor, Queen's Coll. 

In the Autumn, in a vols. $vo, uniform, 
'S ESSAYS, MORAL, POLITL. 
TICAL, Vd LITERARY, with Notas, &c., by the samo Edrtors. 


Edition of DAviD 


*,* These volumes form a New and Complete 
id had in Two separate Sections, as 


four will 
Hvxx's '' Philosophical Works,” to be 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just pubkshed, in post 8vo cloth, prico ss. 


DIVINE REVELATION or PSEUDO- 
SCIENCE! An Esay. By R G. SUCELINO-BROWNY, BD., 
Author of “ The Mosc Cosmogony, a Literal ‘Translation of the Frat 
Chapter of Genesis, with Annotations and Rational.” 

London: LONGMANS, GREEN, & CO., Paternoster Row. 





] Now ready, small domy 870, price Ge. 
A TALE of AGES. Being a Description 
and 


EDMONSTON k DOUGLAS, Edmbuargh. HAMILTON, ADAMS, € 
CO., London, 





In royal $vo, cloth extra gilt, price 315. 6s. + 


CONTRIBUTIONS to SOLAR PHYSICS. 
By J. NORMAN LOCKYER, F.R.S. L A Popular Account of In- 
quimes into the Physical Consutunon of tho Sun, especial refe- 
tenca tp dorsal: sony ee ee II to 
Royal Bodoty of and the French Academy of with 

Coloured Lithograpmc Plates and 175 


- authentic 

of sclence in connexion with the important subject of spectroscopic anslysis 
. . . Even the public may deirvo much mformanon from rt^ 
—Dasly News. — Sg = 
Sop BSS ." ^ Lendma: MACMILLAN & CO, 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, MAY sı. 


ur 


Polarised wW 

pone. PATE en ome il pi of 
view: W. N. Corfield. 

ROYAL Lestrrution, at 3—Cryztals: N S Maskelyne 


FRIDAY, May ns. 
—Kduczton of the Poople : Prof. W. K gud. 
, at &.— T ho Superstinons of Groat 


at 8—On a new Instrument for cutting 
Substances for the Microscope: Dr. 


ROYAL DugrrrUTiOM, at 
Joor PHILOSOPHICAR 
O. S. Bartlett. 
QuxxxrT MicxoscoricAL CLU 
Sections, both of Hard and 


Hoggan, 
* SATURDAY, May 23. 
RovaL DxsrrruTIOW, at 3.— The Planetary System: R. A. Proctor. 


MONDAY, MAY a4. 


Loooan Socixry, — Anniversary. 
Boc ARTE CR Oaer Lae; On Carbon end Certain Compounds 
of Carbon : Prof. Barth 
Gro.oausrs’ Peer as Maes dato Northamptonshire 
* 
TUESDAY, Mar 26 


HORTICULTURAL SOCIETY, at s.— Meeting of Council. 
AWTHROPOLOGICAL IxsrirUTE, at 8.—Note on the 


pran m Egypt; Sm John Lubbock, 
Fees ae RA eA us i of Culturo in America, and 
,in 
id Races: Hydo Clarke. 


sicnt. Y, Mar #7. 


GxoLoGICAL BOCIKTT, at 
HORTICULTURAL [MEG — Fruit and Floral Meeting. 
ROYAL SOCIETY OF [ATERATURE, at 8 


MAIDSTONE 


TUESDAY, Mar s6. 


Marerowx aD Mm-Kuor NATURAL HisrokY amp PuitosormcaL 
SOCIETY, at 8 30 —On Edible and Potsonous Fungi. John H Martin 








TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 
Tt having been that jat the ton of a weekly bend 


in NATURE of the Mestings, &c. of the various provincial Saen- 
tific and Literary Socleties ssow/d be found very uiui, mot only 


to the Members of such Societies, but to all who are imterested in, 


scientific and Kterary subjects, the Publishers have d 
devots a portion e) their Advertisement colssmsts lo this picado 
te insert NOTICES OF MEETINGS, SUBJE LEC- 
TURES, ör., at the nominal charge of One Shillmg fer sach 
: 5 

The Publishers of NATURE wil be glad Qj the Secraarws o 
an ui ores. ond REE di foun NERE MAAR 
Diary as com as Notices 
uen A MER IN Sera bike Publuher, ty 
Wednesday Mornings. 


Orricr—29, BEDFORD STREET, STRAND. 


SHELLS, MINERALS, CABINETS, BOOKS, &c. 


Mr. J.C. ebrei wil SELL by AUC- 
i N, at his Covent Garden, on Friday, 
-Dast rs 


e. de: of Shells formed by 
belt S CE. Norille Rolfo, of Heacham Hall ; zleo the Cabinets, 

Books (including Resres's ‘‘ Conchologia Icomca") &c. A mall Col- , 
jection o£ Mmorals and Fossils, Natrre War Implements, : 


On view the moming of salo, and catalogues kad. 





TISLEY'S 
PENDULUM APPARATUS, 


With Tracer, &c., for drawing Lissajous’ Curves ox 
blackened Glass for the Lantern , inDeal Cabinet ft. 
Do agaro), mhich parvos as £ for 


Redlectra for projecting the Figures ca the Set ies 


O00 00 


a 

'- a 

N.B.—8pecimen on card, per dom. o 

A Set of including aopa Pires from F: IÍ0I.3—- 0 
Ditto on blackened the Lantem per slide... o 3 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


For performing many of tho mclnded in the Christ- 
mss Loctnres give by Dr. Tyndall at Royal Instituton — £5 5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


178, BROMPTON ROAD, S.W. 
(Three minutes walk from South Kensington Museum), 


JUDSON’S DYES.—18 Colours, 6d. each. 
RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in ro minutes without solling the hands. 
Full Instructions supplied. Of all Chemists and Stationers 








JUDSON’S DYES. —Photographic Paper 


Pomtryes or Photo-Pnnts should be in hot water and then sub- 
xou riesci eiue ee ES Beautiful affocis are thus 

u puk, brown, many other colours-—U se Judson" 
poal een Pak de Vmto. 2 3 


JUDSON'S DYES. — Ferns, Grasses, 
Flowers and Sea-weeds xy be dyed most 


ite colours, green, 

SUDSON S DYES Chenin Berne rupes 

JUDSON'S DYES.— Ink— Ink — Ink.—A 
aer Borie af TUDSI SON'S D violet, or magenta, 

ae & pint of brilhant Tim une HE A oge a ae aip l 


JUDSON’S DYES.—For Colouring Archi- 
tectural Plans, &c —Aluch trouble mp Abend mri in e 
to a uniform tmt. They may bo used alther 
pink, purple, canary, cum, orange, green, bine, magenta, and ze 


JUDSON'S Dru —For Staining Wood.— 


off. 
PRAGUE cur Mord Nac a Black cce Cotes ee 
; also black, lavender, magenta, and many other colours. 


SIXPENCE PER BOTTLE 
Of Chemists and Oilmen in London, Chemists and Stationers In the 
Country. 








RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 
ls allowed by upwards of aao Medical Men to ba dismast affcr- 
curative treatment of Herma. 


tre invention ın the The use at 
a steel so often hurtful in it» 1s here avoided ; & 
soft being worn found the while the to 
rAd ove Be agin: -MAIN PAD anu 
PAT) ith so much oxse and cjoseness 
that it cannot bo detected, &nd may bo worn sheep A 
descripave circular may be had, (ose at ich cannot 


fail to fit) forwarded by post, on the circugnference of the body, 
a mches below the hips, being sent to the manufacturer, 


JOHN WHITE, 228, Piccadilly, 

Price af » Siglo Tro fa, ane, ns Gland gu. 6. Post- 
à dose gar wed ee a pa 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c, for Varicose Veina and all casca of wesknaes and of the Legs, 
Sprains, &c. ede iiu cri texture, and and drew n 
on oror an ordmary 48 Gd., 78. Gd., 108, 16r. each. 
Postage fros. - 


JOHN WHITE, Mannfacturer, 228, Piccadilly, Londen. 
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Airy (G. B.)J—POPULAR ASTRONOMY. 
18mo, cloth. 


This work consists of Six Lectures, which are intended “to 
explain to intelligent persans the les on which the instru- 


ments of an Observatory are satel cee en 
far as they are merely subsidiary) ep on whi 
‘ the observaffons made with these intruments are treated for 


deduction of the dixtances and weights of the bodies of the 
Solar System, and of a few stars, omitting ell minutis of for- 
m and all troublesome details of calculation." The speciality 
of volume.is the direct reference of every step to the Obser- 
vatory, and the full description of the methods and instruments 
of observation. . 


Bastian. —W'orks by H. CHARLTON 
BASTIAN, M.D, F.RS., Professor of Patho 
~ — Anatomy in University College, Londen, &c. :— 


THE MODES OF ORIGIN OF LOWEST ORGANISMS : 


perseverance, great reasoning power have been more happily 
i ; applied to the investigation of a complex biological problemn 


Being some Account of 
and Transformations 


of 
With of 
100 Illustrations Crown 8yo. un 


These volumes contzin the results of several years’ 
tigation on the Orlgin of Life, and it was cnly after the 
had proceeded some with his 

~ ments that he was com 


reader, more especially, the logical consequences of the now 
commonly accepted do i the ‘‘ Conservation of 
Energy,” and the ‘‘ Correlation of Vital and Physical 


of » 
vet adel the Loud ^ tree iona tuo mca as E pre 
sent occurrence or non-occurrence of ‘ P 
7 as fully considered. ‘‘He has made a notable contribution to 


the literature of scientific research and Ro perat ere 


News. “It is a book that cannot be ign 
vitably lead to renewed discussions and repeated observations, 
and these to the establishment of tuth.’—A. R. WAL- 


Lack in NATURE, 


Birks (T. R.) On MATTER and ETHER; 
or, Secret Laws of Physical Ch By THOMAS 
RAWSON BIRKS, M.A., Professor of Moral Philosophy 
in the Untversity of Cambridge. C-cwn8vo. 5s. 64 


The author b@leves that the hypothesis of the existence of, 


besides matter, a luminous ether, of immense elastic sup- 
plies the true and sufficient key to the remaining secrets of inor- 
ganic matter, of the phenomens of light, electricity, &c. In 


this treatise the author endeavours first to form a clear and defi- 
nite conception with regard to the real nature both of matter 
and ether, and the laws oí mutual action which must be 

adco tasse He then endeavours to trace out the 
main consequences the fundamental hypothesis, and their 
correspondence with the known phenomera of physical change. 


A 


‘Cooke ` 


WORKS IN PHYSICAL SCIENCE. 


Blanford (W. T. —GEOLOGY and ZOO- 
poy ABYSS By W. T. BLANFORD. 
YO. 21s. 
This work consgins an account of the Geological and 
cal Observations made ig, when accom- 


Map. “The results of his labours,” the Academy 
says, ‘‘is an important contribution to the natural history of the 
country.” . 
osiah P., jun. 
CIP of CHEMICAL P 
P. COOKE, 
Mineralogy in 
Edition, revised and 
The object of the author in this book is to present the philo- 
sophy of in such a form that it can be made with 


with the means of testing the student’s faithfniness and ability, 
Teoria ete tee ee 
prindp sclence are tanght independently 

experimental evidence on which they rest. . d 

Cooke (M. C.}-HANDBOOK of BRITISH 
FUNGI, with full descriptions of all the S and Illus- 
trations of the Genera. By M. C, COO M.A. Two 
voli crown 8vo. 247. 


During the thirty-five that havo elapsed since the i 
ance of slug coarse Macs Vie desi er aci 


FIRST PRIN- 


SOPHY. By JOSIAH 
; Ervine Professór of and 
Crown 8vo., 12s, Third 


ore, m necessary for the present eff since 
mit that (he want of much a manual has long 


work makes its under the ad that it 
oemp a plaço wbich ha been vacant. No effort has been 
pu 


book contains Md Mor maintain its 
standard i ject of which it f 
Gace k, on subject of w treats, for many 
Dawson (J. W.)}-ACADIAN GEOLOGY. | 
The i ic Remains, and Mineral 


: 


hoped this design is still more completely fulfilled, with re- 
ference to the present more advanced co of know 
The anthor has endeavoured to convey a knowledge of the struc- 
turo and fomils of the region in such a-manner as to be intelligible 
ers, has devoted much attention to all ques- 
tions relatmg to the nature and present or ive value of 
of useful minerals. Besides a] coloured Geological 
Map of tha district, the work is illustrated b upwards of 260 
cats of sections, fossils, animals, &c. ‘‘ The will doubtless 
fmd a Jaee in the library, not only of gcns geologist, but 
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This day, in Bro, price 7s. 6d. 


THEORY of the GLACIERS of SAVOY. 


BY M.'LE CHANOINE RENDU, 
TRANSLATED BY ALFRED WILLS, Q.C. 
LATE PRESIDENT OF THE ALPINE CLUB. A 
TO WHICH ARE ADDED THE ORIGINAL MEMOIR, AND SUPPLEMENTARY ARTICLES BY 
PROFESSOR TAIT and JOHN RUSKIN, D.C.L., 
EDITED, WITH INTRODUCTORY REMARKS, BY 


GEORGE FORBES, B.A., 
° Profemor of Natural Philosophy in the Andersonian University, Glasgow. 





In $vo, price 16s. ° 


THE LIFE AND LETTERS OF JAMES DAVID FORBES, F.R.S., 


LATE PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS. 


BY JOHN CAMPBELL SHAIRP, LL.D. 
PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS; 


PETER GUTHRIE TAIT, M.A. 
PROFESSOR OF NATURAL PHILOSOPHY IN THE UNIVERSITY OF EDINBURGH; 


A. ADAMS-REILLY, F.R.G.S. 


` With Portraits, Maps, and Iusirations, 


“Tt has seldom been our good fortune to pe a biography so entirely satisfactory as that contained in the prexent volume. 
Thee were a wonderful simplicity and unity in the character and career of Principal Forbes, and in this delightful memoir the 
living man is so faithfully represented, that those who had only known him as the indefatigable physicist, the demonstrator, 11 not 
the actual discoverer of the phenomena of glacier structure and motion, or those whom his career never reached, will here find 
themselves inti oduced to a personal acquaintance ; while his many fiends and loyal students will gratefully acknowledge that Prof. 
Shairp and his able coadjutors have done their work wisely and well At once a graceful literary monument to the memory of a 
good man, and an exhaustive scientific manual on the epecial subjects to which Forbes’s life was consecrated,” —Specfamr, 


MACMILLAN AND CO, London. 
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PICTORIAL AND INDUSTRIAL: A REVIEW. 
FOR MAY 1874. , 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT FROCESSES, 
Edited by JOHN FORBES-ROBERTSON. 

" ARS ARTIS CAUSA, ITAQUE HOMINIS.” 


CONTEN18 OF May NUMBER—Onr Illustrations :—r. “ The Beheading of St. John," by Puvis de,Chavannes. 
a. “ Lady Sitting Before an Easel Picture,” by M. Corot. 3 “ After the Bath,” by Corot. “The Age of Innocence," 
by Samuel Cousins, R.A., after Sir Joshua heynolds.—The Exhibitions : The Society of Painters in Water Colours, 
the Institute of Painters in Water Colours, the Society of French Artists, New Bond Street. —Art Notes and Gossip.— 
Review. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “ Art? that 
fresh arrangements hav been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, E ving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and'those connected with Artistic manufacture wishing their works to be reproduced ia the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers, 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 
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 VICHY WATERS COMPANY, | 


97, MARGARET ` STREET.. “REGENT STREET, LONDON, W. 


- _DEPQT, FOR. ALL FOREIGN. MINERAL WATERS, VICHY. S 








* Thou% of the Natural Waters of oy etl rui {They are most effactons in all complaints arising from acidity. 

Tuer make p blood mgro Men less coagulable, and promote its circulation. 1a thie der ent of the digestive functions, 

and in all the chronical rders of the abdominal organs, their goód effects are shown. aters. of Vichy are alkaline and 

Kp, ed lin meio "hy ue rele i Do pai rom dri a ti Of all mineral waters they are 
most export 
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A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 
eed ° OR, ORGANIC CHEMISTRY. 
By C. SCHORLEMMER, F.R.S., i 
LECTURER ON ORGANIC CHEMISTRY IN THE OWENS: COLLEGE, MANCHESTER“ 
* Lendon: MACMILLAN AND CO, S 
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PERUVIAN GOVERNMENT GUANO, 


MESSRS. J. HENRY SCHRODER & CO, 
OF EAST INDIA AVENUE, AND 15, LEADENHALL STREET, LONDON, 

Hereby Give NOTICE that they are now the SOLE CONSIGNEES of this GUANO in the United Kingdon: 
The price is 13/. per ton, for lots of not less than 30 tons, or 144 57. per ton for any smaller quantity. 
Prompt cash, per ton in begs, gross weight at any of their depots. 
` Further particulars may be ascertained on application to them or to their Agents— - 

Messrs. J. H. SCHRODER & CO., 13, Rumford ol; 


Brat aud at ; : 
Messrs, WM. SMITH & CO, 1o, Corn Street, Bristol, and at King's Lynn ; 
Messrs. EDWARDS "WINKLEY, & CO., 160, High Street, Hull ; i 


Mr. J. CAMERON SWAN, 1, Dean Street, Newcastle-on-Tyne. 


DISSOLVED PERUVIAN GUANO, 
"-OHLENDORFF & CO. 
LONDON, ANTWERP, HAMBURGH, AND EMMERICH-ON-RHINE, 


GUARANTEED TO CONTAIN 
Nitrogen equal to 10 per cent. of non-volatile Ammonia. 
T 








» 


see Guano Phosphates. 
Price ‘141, per'ton for 30 tons and upwards 


15h yy lots under 30 tons. 
Delivered free at any of their depóts in the United Kingdom ; 
This Manure is from GENUINE PERUVIAN GOVERNMENT GUANO. The result of its 
treasment is, that 


special e ammonia is FIXED, the phosphates in the raw Guano rendered SOLUBLE and the Manure 
br t into the condition of a free dry powder. 


t loses nothing from exposure to the atmosph or to the heat of the sun. Tt is offered to the Farmer with a 

Guarantee of its composition, and pepe fact, the Adest, add. considering the mm the cheapest GUARANTEED 

Manure at present in the market. ee ITO HM properties are such as will enable the consumer to derive the 
use o 


createst economical advantage from thë 


OHÉENDORFF & CO. 
OrFICES :—110, Fenchurch Street, London, E.C. We 


WOES :—At Plaistow, near Docks. 
DEPOTS :—In London, at the above Works, and at the principal Outports. 


Prüaoi by R. Clav, Rows, E Taiya at T uui Droad Maret HIN, Geter 
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Of Natwre trusts the mind which builds fer ays.” — WORDSWORTH 





Aa —— ——— 





No. 239, VOL. 10] 


THURSDAY, MAY 28, 1874 


e 
[PRICE FOURPENCE 








Registered as a Newspaper at the Genoral Post Office. 








[AL Rights are Roser ved. 
. 





LONDON INTERNATIONAL EXHIBITION 


AND ROYAL ALBERT HALL, SOUTH KENSINGTON, 1874. 
OPEN DAILY, 10a m to6pm 


MILITARY BAND 
At Three every THURSDAY and SATURDAY. 
PERFORMANCE on the GRAND ORGAN 
By Mr. WILLIAM CARTER, DAILY at 4. 


EXHIBITION OF WINE 


(Tasting permitted) 
OPEN DAILY, Twelve to Fro, Season Ticket holders admitted WITH- 
OUT EXT XTRA CHARGE. Other CUBILI per charged ret anma: h 


TECHNICAL INSTRUCTION. 
Packets of FIFTY TICKETS may be purchased each 
Ticket, and for for Artrsans at Ge oach Ticket, admissible to the INTER- 
NATIONAL EXHIBITION and ROYAL ALBERT HALL EVERY 
DAY except WEDNESDAY, from Ten to Si-. 


SCHOOL OF COOKERY. 


LECTURE (with Practical Illustrations) by Mr. BUCKAIASTER, every 
SATURDAY e. i 


GRAND OPERA CONCERT 
On SATURDAY, Juno 6, at Three. 


ADMISSION to the EXHIBITION and ALBERT HALL, rr. Dally 
(Wednesdays, a; 64 ) 





UNIVERSITY COLLEGE, DOPO — 


CU IIIA s will be to À from Candidates for the 
OFESSORSHIP of PE RATURAT. TSTORY 1n this College. Too 


initial mara fap Ai acie gk Tiang t to s sin 


Hon AzxcuiíALD McCKELLAR, 
In envelopes marked '' Natural History,” and should be posted so as to 
reach him on or before Angust 15 
The Academic Year of the ume begin on Octobar xt, and Lec 
tures will begin on October sth 
JOHN McCAUL, LL.D, Preadent 


Untvermty College, Toronto, May and, 1874 
— y 


SCIENTIFIC BOOKS.—A few copies can 
snil eee Sowerby'’s Mineral Conchology, British and Exotic Mins- 
a AT r pab. Fungi Brosh Aliscellany, ical Journal, Genera 
of Tankervile Cat, &c, &c,as well as 
a a socond-hand books on Geology, Conchalogy, Entomo- 

logy, &c. &c. SOWERBY, 1674, 





UNIVERSITY OF LONDON. 


NOTICE m Hereby Given, that the next Half-yearly Examinaton for 
MATRICULATION In this Unversity will commence on MONDAY, the 
soth of June, 1874. In addition to the Metropolitan Examination, Provin- 
cal Exammations will be held at St. Cuthbert's College, Ushaw , Stony- 
hurst Collego ; Owens College, Manchester, Queen's College, Liverpool 
and Queen's College, Birmingham. 

Every Candidate is required to tianamrt his Certificate ot Age to the Re 
gistrar (Univermty of London, Burlington Gardens, London, W ) at least 
fourteen days before the commencement of the Exammatioa. 

Candidates who pass the Matriculation Examination are entitled to pro- 
ceed to the Dagreas conférred by the Univeasty in Arts, Laws, Science, and 
Aledicino. Thn Examination is accepted (1) by the Council of Military 
Education in lieu of the Entrance Examinathon otherwise imposed on Can- 
dudates for admmesion tothe Royal Military College at Sandhurst, and (a) 
by the Collage of Surgeons in heu of the Prehminary Examination other- 
wise impored on Candidates for its Followsinp. It;salso among those Ex 
amimabonso( which some one must be passed (1) by every Medical Student 
on commencing his profosmonal studies; and (a) by every person enteng 
upon Articles of Clerksinp to an Attorney—any such person matriculating 
m the First Division being entitled to exemption from one your's service. 


WILLIAM B. CARPENTER, M D. 


Registrar 
May 26, 1874 





PRELIMINARY EXAM. IN ARTS, COLL SURG, June 1874. 


MR. HANBURY, M.A., Wrangler and late 


Senior Scholar of Ins Collage, wil shorty bagin to read wi Toad with Classes 
Examination. Lecturers 


An 
thes Examination, to wham referencas aro aliove aod a late one a 
Lady Day. Fee for tho arie fron 7ta 1s guineas, 
time of commencement and n of subjects tern kde 
Old Square, Lincoln's Inn, W.C. 





MATRICULATION EXAMINATION, LOND. *UNIV., June 1874 


MR. HANBURY, M.A., Wrangler and late 
Sexlor Scholar of his College, roads mith Pupils rage thu Examination 


passed plis, to whom references can be given. An 
carly class about Lady-day, and a later ore will commence tbe middle 
of February Foes for the two, 14/ and Ia 10s ly 


For further particulars, 

Two of Mr Hanbury's pupils 

Jannary 1873, in the Honours hst, 

A fow Residents can be accommodated in Afr, Hanbury’s house, at 
Clapham. 
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ROTAL COUNCIL OE EDUCATION.— 
Pops EVE VERY DA DAY CM EVEN EVENING, The mibject o. de abe 
studied either gat o Or m Classes. Feos 


oes and Investigations conducted —A 20 Prof, 
goles Aes eni di F.S A., 44, Bernors Street, v 


TO NATURALISTS and GEOLOGISTS. 
In tho River Marshes near the 





ue rum of Orford Castle, Suf 
folk, a lately made cutting in epis formation tw beingmg to light 
numerous some of the rarer a high 


op operation, and the Foasils be 
done unde® ths direction of Mr. Charleswoith, e detis can be had 
wiltten (with arope 16 Prede: Collingwood; 


applicatien stamped 
. F.O S A, Bt. Marta’s Pace Toni] 





NOTICE.— To Science _ Classes. — MOT- 


TERSHEAD & CO., Laboratory F Exchange Street. Man- 
chester, supply all the A us onumerated in the South K. 

Lasts for the uso of T: of Physical Science {Laght, Hest Bice 
tnetty, &c ), and will happy to intending par- 
chasers af the ent, or to torward 

on application. Orders exceeding £a in valuo delivered free 10 any 
railway stabon in 





e 
NATURAL SCIENCE MASTERSHIP 


WANTED after July a1 next by a Graduate of Cambridge, in in a first- 
rato Grammar School ' The ext testimonials —Ad S du uS 
of NATURE, 29, Bedford Street, Cort Gotan London, 


A YOUNG LADY seeks a RE-ENGAGE- 
MENT as GOVERNESS in London. Sho is 





Xducaton. 


ch, usaal branches cf a sound 
—Address, Ms K , NaTURE Office, so, Bedford Street, Strand, W C. 
REQUIRED, a MATHEMATICAL and 


ATURAL SCIENCE MASTERSHIP ma m. 
CAMBRIDGE HONOUR- MAN — cr Die ei ofthe Pub- 
hshers of NATURE, 99, Bedford Street, Stand, W 








A D.Sc. (Lond.), Master ina Fublie School, 


charge ot ite Ecran rar eder d Les address D 8c, Moore Office. “he 
To a RONOMERS and OTHERS.—A 


AE Photographer, w la a Chomet and Amateur Astronomer, and 

also acme neun d Ability, waebes for an ENCAGEMANT 

E whi hich theme quahications onld be of service. —. +» Doctor's Cot- 
tagos, South Shore, Blackpool 


WANTEDto PURCHASE,a CLASSIFIED 
COLLECTION of BRITISH BIRDS' EGGS Aus all be wal 








nutem T cd Med Stent Seeul, WC caro of Mem 
FOR SALE. 

AN AMA'TEUR'S COLLECTION of FOS- 
ad Froahwater Sil "Seis Kx m etedent of Pi Pix eg 
sivo Natural F to X Y.Z., care the 
Pubhsher of NATURE, su, Stroet, Aes 





NATURE.—Wanted clean Copies of Nos. 
10, 13, and 116 0 Natuae Office, so, Bedford Street, Strand, W.C. 








A LADY requires a RE-APPOINTMENT. 
together 





THQMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST, 
48, ESSEX STREET, STRAND, W.C. 
(Late of Arundel Street.) 


British Rocks—100 Specimens 
British Fomüls—100 a 





Collections and Specimens of 
British Fossils from the Crag to tho Silurian inclusive. 
Detailed Catalagues postfree. 


One Gaines. 
One Guiness. 





JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 
For Lecture ead Class Demonstratien, Laboratery Instruction, &c. 
SETS OF 4PPARATUS AND CHEMICALS 
For the various Public Examination. ` 

Price Lists on Application. 


HENRY CROUCH'S 


NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 
With Practical Hints upon the Use eterni f d Wus- 





on 
HENRY CROUCH, 
66, BARBICAN, LONDON, EC, 


Mey ein eng Se Sn rion Bure 





TRUSSES Mean in use for the 
From to mache SALMON t OBTA G pier erede ME 
and Navy, 39a, Strand, London. 








CHEST PXPANDER and TROUSERS 
BRACE com ; Ladies! Chest Expanders from ss 6? SAL- 
MON ODY & CS, e Strand, London. Establuhod 1806, 





-ELASTIC STOCKINGS for Varicose Veins 
= Weak Joints; and LADIES’ ABDOMINAL BELTS, mado to any 
Directions for self-measurement and prices post free’ SALMON 

ODY & CO , aga, Strand, London 





RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


apiid soe hae ee ii or, 
JOHN WHITE, 228, Piccadilly, 
Price of » Single Truss, r6e , ars., ae GU 
iar, eee) eet 
ELASTIC STOCKINGS, ENEE-CAPS, 
dcs for Varicose Yain and all cases of weakness and 


JOHN WHITE, Mannfacturer, 228, Piccadilly, London. 





Now ready, 


NEGRETTI & ZAMBRA’S 
NEW ENCYCLOPZEDIC CATALOGUE 
Of ESE tie eive titan Pion T Magnetic, Pneu- 
METEOROLOGICAL INSTRUMENTS, 
Tableeof Reference, and illustrat 


by upwards of Rives Handel Bagong ioe) fron, oie ee 


NEGRZTTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 


45 Cornhill, 123, Regent Btreot, and Crystal Palace, Sydenham, Landon. 
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THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


OISTERMYI ED SOLELY WITH ANIMAL MAL OHAROOAL. requiring, when once fired, no attention whatever 
Home Pater fed Ao EIEE., CHARGED A Frankland's reports to the Rogstrar General, Jul 1866, November Portable Crem 
Ore Gane Files 3865 ned May ib d ae e cane January 13, 184, Also Teatimonsls Hassall’ September Filter, 
= 23, 1863, Dr Lankester, September 1867 ; Dr Letheby, February 15, 1865, and December 1872. 
Price £r zor and upwarda Portable o Piters on this symtom, EY 5r to £ 
o PEDI and need Hearejesty the Quean, at Osborne, by H.R H. the of Wales, at i Ta 
; by H R.H the Duke of Cambridge; tho diis of the Modicel Profession; and at tho London, To E 
a ego Comin, asta id ob ae Re real teca ler ar -the eee a-À- 


user) ses, Kc. — Water Tesung . cos Gal. and ars. , E S 
FU s Aparain org tha Presence of I I in Water" 1s a most comrenicnt e^ 





The Filters be seen in and full particulars obtained, on application to the Secretary. at the Office, 
157, 8T ND, .C. (Four Doora from Somerset House), LONDON. 
Road “Water: its Impurities and Purification,” price, per post, sd. 








Now ready, price sos. “THE GARDEN,’ 
JOURNAL OF THE ROYAL GEOGRA.,| A Weekly Ilustrated Jounal devoted solely to Hortoulture in all 1ta 


PHICAL SOCIETY. "TER GARDEN “i codactt by Wrazi Ronmarow, ¥ L.S 


VoL XLI of ‘‘Hardy Flowers,” Flowers Gedo cid 
i LR Me, Mus dieat e Gan rar 
Edited by W. H. Barra, F L.S, Assistant-Secrotary. every Department of Gardening are contributors to its pages. 
CONTENTS. Tho following are some of the subjects regularly treated of in its pages — 
r. On the Garo Hills. By Major H.H Godwin-Austen, R-E. The Flower Garden. Hardy Flowers, 
: Town 
». Ona Projocied Hé ay Routo ovw the Andes. By R. Crawford, C.E. Tho Frat Garden A Tos Gardons. 
ourney from Kidto to Yedo. By C. W. Lawrence (Map.)! ablic 
x [emer from Kito to Vedo. by with some Account Room and Window Gardens. The Greenhouse and Store. 
of the Jast-named Province. By Majfor-Gen, Sir F. J. Goldamid, MM RM. The Household, 
K.C.SI. (Map) Market The Wild Garden 
On (nicis aic of re de Trees and Shrubs The Kitchen Garden. 
Pola an the Spatzbergen M. eR Mem C PRS. 
(Map. “THE GARDEN” may be obtained through all Newsagents and at tho 
6, Notes of a Journey in Southern Formosa By J. Thomson. TAP Ata p at a per It may also be had direct from the 
7 Nene of a Journey through Western Mongolia. By Office at sr. for a r, 94. 9d. for a Hi eee and zos. 6d for a Year, 
fun, (Map) pa advance, and in Monthly Parts. Specimen Copies (post-free), 
& ita MS La Cy ef Grand Detritus 4 
blan Discovers of America Confirmed from Fourteenth-Century 37, Southampton Street, Covent Garden, S.W. 
Documents, id „F.S A. (Four Maps) 
9. Recent Surroys in Smai and By Major C. Wilson, RE. 





Map.) 
so. Recent Blovanons of the Kari Surface in the Northern Ccumpaar 


Ir, Watch on M, Fedcheaks Mg oi D MN Maghan. Er AU eren qe) 


t Aer) ie cuu; 


NEWMAN'S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 


SOC Ma oniy Sud Adee By Captain G. J. Stevens. Conducted by Epwarp Newman, F.L.S, F.Z.S. &., 
Late Pregident of the Entomological Society. 
*,* Follows are requested to appl their Copies at the Office of the 

y» 1, Savilo Row, Burlington Cartons W. a i every information about In- 
AIbemarie ] F Trees, V. T atte, Root abd S & rade ani Can: 
HN MURRA Strent. and Forest egeta - 
Jo Y, den Plants, mith a niew toi g remodies. otas, Observations, and 
esses me every branch of Saens aro solicited. To prosarro a com 
record of the occurrence of To improve collections by 


offering a ready modum for tho exchange of 
Published on the First of every Month. 
PRICE 8IXPENCE. 
SIMPKIN, MARSHALL, and Co, Stationers’ Hall Court. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited J ALGxxXNOX CLixxx, Secretary to the Central Chamber of 
by Joux 


Devotes special attention to the discussions and of the Cham- THE 

bers of Agriculture of Groat Britain (which now upwards of 

thooo nasiber) buides giviog ongioal papare on paota aii, | JOURNAL OF APPLIED CHEMISTRY, 
ae scaly reported m ihla vital wizh deat tbe. ming A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
be tra i pet d ere by tha ft PO | Devoted to Chemistry as coe to T and Manufactures, Agnculture 
Published by W. PICKERING, sr, Arundal Street, Strand, W.G. At Two Dollars. te Cents per annum, One Dollar and 


aty f bats advance, includmg’ postage to United 

Each number contains sees Articles on General Chemistry applied to 

HOLLOWAY’S OINTMENT and PILLS. peinent Mater on Particular Fabrications as Potroleum, 

Harty aod Hoilthy -The experience of thousands has amply demon- Ae ak EE AT AE eod (c ratelenl Wee pes dnd hiferesiiag Scia- 
the power possessed by thesn healing and punfymg remedies of | tific Facts. 

removmg cutanoous cgrptons and relieving fistulas and abecemes Full xid carefully-propared Market Roviows and Pricea Current of Drugs 


These hidden evils frequently rob life of every comfort, through the | and Chemicals escripaon given m each number for New 
reluctance of the sufferer to expose hrs in&rmity — Holloway's Ointment | York, Denton, acd Pitadaiphde Duk Tables af luper Š 


suparsedes such dreadful pabhcity within reach of all plain 
Renker es cee Hi RM El any danger and without the EIGHTH VOLUME, commenced with January number. 
nasd only mend eo any estet loz These remedioa rond ale - docct DEXTER & CO., PUBLISHERS, 


page set forth in clear, precise, pertinent lan and cure their Speuce Street, Now York ; Hanover Boston; and 149, South 
own inGrmttics ] i PE Ds NT coset Piunicprla, Pe U SAS 
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"SCOTTISH PROVIDENT INSTITUTION, 


> EDINBURGH: 6, St. Andrew qum LONDON: 


Its ADVANTAGES over other affices are : — 
cd 


FINAN 
The Fund, accumulated enti from the premiums, 
Kn CERDO) PEO eet re eee 


increased to £1,400, Cien, or erent 


18, King Wiliam Street, EC 
very considerahls additions. 


- 


OSTTION. : . 


cilia deep Notwithstanding its Lo ries io Office ot tho mzio 
Increase from 


year to year. 





= NOTICE. 


There will be PUBLISHED, in 'WA TURE for JUNE 4, a NOTICE of the Eminent Naturalist, 


CHARLES DARWIN, FERS. 


By DR. ASA GRAY, With a PORTRAIT beautifully ENGRAVED ON STEEL, by CHARLES H. „JEENS, 
Forming the THIRD of tho SERIES of ILLUSTRATED ARTICLES on ' 


“SCIENTIFIC 


The Publishers would urge pon all 
notice of thetr Scientific Friends, and those w. 


o» possible moment. 


Subscribers and Readers o£ NATURE to 
are Members of Sclentific Soci 
As the printing of the Portrait requires considerable time, it is requested that 


WORTHIES." 


this Announcement under the 
before their co-Members. - 


a 
- wo 





NEW WORK BY RICHARD A. PROCTOR, BA ` 
Just poblibed, in Bro, Mostrated ss Lithographie Charts (4 coloured) and 


THE UNIVERSE AND 1 THE COMING 
TRANSITS: esce ns and New Views Deci 


the Constitution of the me 
Conditions of the pr lee LENS DOCTOR. 
“B.A, Honorary F: of 

ao of the most «4 recs aial treations.”— 
“We commend this book to the attention of oar readers; {ts stylo 
plain, but but its matter and substance will their utmost 


Londea: LONGMANS, GREEN, & CO., Patemoster Row. 


Just published, in $vo, prico 1s, Gd. 


REPORT upon the SANITARY CONDI- 


TION of tha DISTRICTS of the COMBINED’ ceras ii IS ET 
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Experments on “í Attraction and Repulzon accompanying E 


' E ATKINSON, 1 
A W. REINOLD, ) 


Sees. 


[40 Rights are Rosarved. 


ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


4, St, Martin's Place, Trafalgar Square, W.C. 
of London and the Ethno- 


= Prof. Bask, F.R.S. 
"m - Be nr Heath, M A. 
Director} - E. W. Brabrook, Haq. F.8 A. 
IDA Institita swill mew cu Tumday Jone Ou MO NUR Dr 
predsely, when the following Papers will be read .— 
1—' Note on the of Stone Implements in Egypt.” By Sir John 
Lubbock, Bart , F.R.S. - a 
a.—“On the Ethnology of Egypt.” By Professor Richard Owen, M.D. 
F.RS., &c. 


- 
om 
er 


J. FRED. COLLINGWOOD, Secretary. 








THE MIDDLESEX HOSPITAL.— Mr 


MORRIS, M A. M.B. FRCS, PU gire -Coarse ol i mpi Pe 


OPERAT. ENERGY dura the present and Vea Ue sagen Rum 
College the Army, Navy, and Indran Services, and for the Foilo the 
of Surge, F Foe, including expentos, £5 5t. 


PRELIMINARY EXAM. IN ARTS, COLL. SURG, June 1874. 


MR. HANBURY, M.A., Wrangler and late 
i in to read with Classes 


commenco 
Tady Day: Fee for the 

tand n 
Oid Square, Liras Lan, W.C. 


from 7 to 1s guineas, 
of subjects taken up —A 








MATRICULATION EXAMINATION, LOND. UNIV., June 1874 


MR. HANBURY, M.A., Wrangler and late 
Senior Scholar af his College, reads mich Pupils for this Examinanon, 
Mr. Hanbury is assisted by efficient Lecturers m French, Chemutry, 

particularly successful for this Examimuoton, 
to whom references can be given, An 

, and a later one 


For further 

Two of Mr. Hanbury's m 

January 1873, in the Honours &cventh and fourteenth respectively. 

A Sew Rosidents cap be accommodated in Afr, Hanbury s Louse, at 
CL ham. 





SCIENTIFIC BOOKS.—A few copies can 
still be had of Sowerby's Mineral Conchology, Biiush and Exotic Mme- 
valogy, Er Fungi, Prish Miscellany, Y. Zoological Journal, Genera 
peces Concholoruni, Taukerwi'le Cat, &c Jeu „as Jelas a3 
a large ctc hand beoks on Qu Concha, Hu 
logy, xc. & ec SOW EKBY, 1674, Strand. 
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UNIVERSITY COLLEGE, TORONTO.— 


Appbranone m] ba recer ed opto Angust rah sth fram Candidates for the 
‘OF ESSORSHIP of NAT [STURY in this College. The 


« imbal salary is £59 currency per annum, rising to £ 
additions of D Eis cieicr at mierak of vs years ‘tbe appt ae oy 
Wath tastumo (opal o cere copa) aro to bp adiu to ho 

*cretary, Toronto, Ontario, 
in envelopes marked “ Natural History," and should be posod so as to 

F reach bon on or before August 15 


The Academic Year of tbe Collage will begm oa October d Lec- 
tures will begin on October sth FA 
JOHN McCAUL, LL.D, President. 


University College, Toronto, May snd, 1874. 








Taboritory and Class+®oms of Berners Ccllege are opa. fox 
Pesan EVERY DAY and EVENING. The subjocts of tho above 
Examinations can be studied either Privately 
moderate and investigations 

X V.GARDNÉR, F.K.S, F.5 A. 44, Berners Strost, 





e. 
PRIVATE TUITION.—A Clergyman, of 
experience and umform success in Tuioo, RECEIVES FOUR 
ILS Home comfots combined w.th t edocational adv 
The bs references —M A., caro of V NITE e, Boded 
° 


Street, , W.C. s 


SCIENCE TUITION by CORRESPON- 
DENCE Gael be we” care of Macmillan & Co, so, 








The REV. L. HENSLEY, Vicar of Hitchin, 
Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam- 
-hndgo, recerves several Pupils to prepare for the Universities. 





A LADY requires a RE-APPOINTMENT. 
gaman Frente eee aA qae ences together with all 
Addim, rc care of the Publishers of yeso ror 





‘NATURAL SCIENCE MASTERSEIP 
WANTED after July 31 next by a Graduate of Cambedge, in fiat. 
Bae ud Basse. COE Dardan, Leo rr 





A YOUNG LADY seeks a RE-ENGAGE- 
MENT as GOVERNESS in London. Ske is capable af the 
rudiments of NATURAL SCIENCE, and has a thorough know] of 
French, German, and the usual branches of a sound English Education. 
—Addres, Miss K., NATURE Office, 99, Bedford Street, Strand, W C. 


REQUIRED, a MATHEMATICAL and 
NATURAL SCIENCE MASTERSHIP ina School, ms 
CAMBRIDGE HONOUR-MAN.—Addrems—Al care of tho 
lhors of NATURE, 29, Bedford Street, Strard, W.C 


To ASTRONOMERS and OTHERS.—A 
alilfu] Photographer, who : a Chemrst and Amateu: Astronomer, and 

oa also scme erary An Nun dor an ENGAGEMRKNT 
er quan AD Ma po of service. —D W., Doctor's Cot- 








Pies 





FOR SALE. 
AN AMATEUR'S COLLECTION of FOS- 


SILS (stratgraphically recess Agitas, S Land, 
D algae Shalli. ee rat ial oe Priora] Cad 

sive Natural History. Fa pamaina apply to X Y.Z., me ths 
Publisher of NATURE, s, B Scroex, Strand, W.C. 


WANTEDtoPURCHASE,a CLASSIFIED 
COLLECTION of BRITISH BIRDS EGGS Must all be well 


authenticated.—/pply to E E B, care of Mesars. 
MAcTITLLAN and Čo., baiferd’Stroct, Btrand, W.C. ' 


TO NATURALISTS and GEOLOGISTS. 
of the beautiful Foils from a lately-made Curtin, po a 


— Collections 
Orford Castle, Sufolk (seo Advertwement ın NATURA May -tin 
cat non bo had Py adiro Si 

other cnlars, can now addreasin Sara 

ood »FGS,, 4. St Marin's rafalgar 
po Freie E Ta b d ai Nem riea naki: 

T ponines fom ee ae ae 

be forwaded on recept of twelve portage- 








NOTICE.—'To Science Classes. — MOT- 
TERSHEAD AND CO, LABORATORY FURNISHERS, EX- 
CHANGE STREET, NCHESTER, supply all the Apparate 
ommerated in the SOUTH KENSIN "LISTS FOR THE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Electruxty, &c ), and will be happy to show intending pur 
chatera soo mens. of S vatioun Laserdgieuls or to larward Eat mane 

on application. Orders exceeding £s ım value delivered {ree to any 
railway station in England. 





ICE SAFES:& WENA EM LAKE ICE. 


WENHAM LAKE ICE COMPANY'S CELEBRATED ICE 
(In Town or Country), 
American Ice, Water Pitchers, Ice Butter Dishes, Ice Cream 
Machinas.- $ 
PRIZE MEDAL & NEW DUPLEX REFRIGERATORS, 
Fitted with Water Tanks and Filters, and all Modern Improvements, 
CAM BE OBTALWED ONLY AT TME BOLE OFFICE, 
_THE WENHAM LAKE ICE COMPANY, 
125, STRAND, LONDON, W C. (CORNER OF SAVOY STREET) 
Jilusisated Price Lists /r»we. a 


W. LADD & CO. 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appeinimeni te the Royal Institutsen of Great Britain). 





Spectroscopes, Microscopes, Polariscopes, 
and every variety of PhilosophicalApparatus, 


II & 12, BEAK STREET, REGENT STREET, W, 
AND 


199, BROMPTON ROAD, S.W, 


ESTABLISHED 1843. 





JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c, 
SETS OF APPARATUS AND CHEMICALB 
For tho various Public Examinations 
Portable Chemical Cabinas adagted fer Private Study. 
Price Lists on Application. 


^ HENRY CROUCH'S 
NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 


With Practical Hmts upon the Use of the Apparatus, fully illus- 
trated, forwarded on receipt of 6 Stumps. 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC, 
Nearly opposite xxr. Street Bisbee, ies E Rafhway, near 








TRUSSES (Self-adjusting), in use for the 
last sixty years, as worn his late Majesty Wiltam IV 
From ros. rami *SACRION ODY & by appointment to Ibn MT 
and Nery, sga, Strand, London een 





CHEST EXPANDER and TROUSERS 


BRACE com anen ane Ladies’ Chest Expanders from ss. 64. SATA 
MON ODY & , 292 Strand, London. Established 1806. 





-. 


ELASTIC STOCKINGS for Varicose Veins 
oc Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to tany 
se. Drechons for self-measmement and prices poat free SALMO 
ODY & CO., 392, Strana, London 


` 
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THOMAS D. RUSSELL, 
GEOLOGIST & MICROSCOPIST, 


48, ESSEX STREET, STRAND, W.C. 
(Late of Arundel Strect.)-. - 
[e Merton ad : x Ons Gres, 
Collections and Specimens of 
Britsh Fosmis from the Cmg to the Silurfan í£nclusive. 
Detasled Catalogues post-fi oe. 


Now ready, 


NEGRETTI &' ZAMBRA'S 
NEW ENCYCLOPZEDIC CATALOGUE 


Of Opacal, M. Nautical, Electrical, Galvanic, Magnetic, Poen- 
matic, Hydraulic, Hy drostanc, Photographic, and Standard 
METEOROLOGICAL INSTRUMENTS, 


Contain ive Tablæof R and illustrated 
wrepvesh of ever Bunired Bagrviope ee diera 
Price ss. Óg. 

NEGRETTI AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c, 

HOLBORN VIADUCT, , 
43 Cornhill, 122, Regent Street, and Crystal Palace, Sydenham, Lendon. 





RUPTURES.—BY ROYAL LETTERS PATENT 


WHITE’S MOC-MAIN LEVER TRUSS 


1s allowed by upwards of sco Medical Men to be the most effec- 
trve invention 1n the curative treatment of Herma. Tho use ot 


solt Landage being worn found the body, while the 
Gi. wer is ar ies by the MOC-MAIN P and 
PAIL FEVER, tth g wnh so much caso and cdoseness 


fau to fit) fcrwarded by post, on th 
onm eid being sent to tke manufactm er, 


1 JOHN WHITE, 228, Piccadilly, 

ri Price of s Singlo Truss, 16r , axs., 261. 64 and 318. 6.) Post- 
fe 2 un 2s a ee | a 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Vans and all casos of weakness and Swallmgs of the Legs, 
Sprams, &c. They are vetoes, bght in tmxtore, and i and drewn 
stocking, Frico 4s 6d., 71. Gd., 10$., 16s, each. 





JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


NEW ELECTRICAL ANEMOMETER, 


NO SHAFT REQUIRED. 
IXYXXTED BY 


J. E. H. GORDON, Carus COLLEGE, CAMBRIDGE, 


dor vere 
8 
: 
i] 


these Instru- 
battery at the 
pices ;— 

No. L to indicate direction on an &-in. dial, £90. 
No. II to indicate direction and velocity on dials, £50, 
No, IV. to mdicate direction, and print direction 
and » TOO. 


purposes. 

tion with the Bey ar Ace Lacs re UN 
' Texting - 

tional Exhibition, Soutg Kensington , and a 


No. IV. Anemometer may now be sen in action at 
A. APPS, 


433, STRAND, LONDON, W.C. 





i 

1 
5 
j 


18731. —"IRST-CLASS BRONZE MEDAL, Royal Cornwall Polytechnic 
Socety. 1 —SILVER MEDAL. 1873—INTE 
EXHIBITION PRIZE MEDAL, as Poona 


FLETCHER’S 


NEW LOW TEMPERATURE BURNER (PATENT) 


This Burner gives a range of heating 
power from a gentle coment of WARN ur 
aoe BRIGHT. KED, HEAT, and 1$ so - 
ectly under conto! at a common glass 
boule may be placed on the tripod witboe 
protection &nd heated to any 
peraturo without the ahghtest risk of frac- 

wi 











For low ures the nng mom D SEEN 
be hg thr the opemng B, thus 
Causes a current of warm alr‘o rise through 
che babL Guar aT paa) 
ght must be on the sm faceof 
the A, which will give a large body y I 


of cear blue fame A P pattem as 
mado with a blast tube, by which the fame on the surface can be concen- 
trated and urged unnl it gives almost a clear white hot, the temperature 
depending on the ar, through the blast tube. 
Price, without tube m. .. «. .. m H 64 
» mth blast tuto for high temperatures = gs. od, 


UNIVERSAL FURNACE (GAS), 
For High Temperatures (without blast) for Crucibles, Mufiles, kc ,in several 


mires and Special d made to order 
Poi UNSEN BURNEH, giving a rango of temperature up to a 
LÁ . 104 
HOT PLASE BLOWPIPES, grving temperatures exceeding theo fusing- 
t m, 
PPOWERFUL FOOT-BLDWERS, 18s 
Drawings and description from dealers in Chemicel Apparatus, or from 
THOMAS FLETCHER, F.C.S, 


I3 & 15, SUEZ STREET, 
WARRINGTON. 





JUDSON’S DYES.—18 Colours, 6d. each. 
` RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in so minutes without sodmng the hands. 
Full Instructions supplied. Of all Chemists and Stationers 


JUDSON'S DYES.—Dyeing at Home.— 


JUDSON'S simple DYES are most useful and effectual. Rib 
milks, feathers, scarfs, lace, braid, handkerchiefs, choad 


JUDSON’S DYES.—Photographic Paper 
Positives or Photo-Prints should be di in hot water and then sub- 
mtted to a bot bath of JUDSON’S DYES — Beautfül effects are thus 
podici in groen, pink, brown, and many other colours—Use Judson's 

es for general tmtog. Dye your Cartes do Visito. 

JUDSON'S DYES. — Ferns, Grasses, 
Flowers, and Sea-woeds may be dyed most caquislte colours, green, 
SODSOR S DYES, ed i pops urn eee d 

JUDSON'S DYES.— Ink— Ink — Ink.—A 
Rye SOUDSN DIES ues e rn d 

JUDSON'S DYES.—For Colouring Archi- 


tectural Plans, &c,—Much trouble may be saved in gnndmg up colours 
toa uniform unt. They may be used either with a brush or pen. Rose 
Medals r, EER Nn esee ud 


JUDSON'S DYES.—For Stajning Wood.— 


Diluted with Water. They sink deeply mto the fibre, and will not rub 
off. They form the most economical stam on record Light Brown for 
mahogany colour is eicellent, No. a Black for wulnut, Canary for 
satin , also black, lavender, magenta, and many other colours. 


SIXPENCE PER BOTTLE 
Of Chemists and Olmen In London, Chemists and Stationers in the 
Country. 


NATURE.—Wanted clean Copies of Nos. 
10, 1% and 116, Nature Office, so Bedford Strand, W.C. 
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Z THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, : 
- Edited by Jomw Araxxxow Craxxz, Secretary to the Central Chamber of 
n Agricuknre, 
attention to the discussions and 


Devotes spocíal of the Cham- 
Fee ee cite autel pene of 
18,000 members), besides papers om practical farmin 
xnd a mass of Intelhgence 0^ value to the E 
The London Corn, Se d, Cattle, and ether Markets of Monday 
are specially reported In this ournal, which is the same 
to [nsure delrvory to subscribers by the first post 
on Tuesday morning. Price »4 , or propa, 15s. a year post free 


Puablithed by W. PICKERING, s, Arundel Street, Strand, W.C., 








“THE. GARDEN,’ 
A Woolly Ilustrated Journal devoted solely to Horticulture fa all its 
Branches. 


is conducted by W Titi Ronio FLS „Author 


of ''Hardy Flowers,” “ Al Flowers for X u The 
and ecs of Pan,” &c., and the best Writers in 
every tof are contributors to its pages. 


The following are some of the subjects iegularly treated of m its pagos — 


Tho Flower Garden Hardy Flowers 

Landscape Gardening. Town Gardens. 

The Frut Garden. The Conservatory. 

Gardon Structures Public Gardens, 

otes ou*ehold 

M pm The Wild Garden. 

‘Trees and Shrubs The Garden. 
“THE GARDEN” may be obtained Newsagents and at the 


m advance, and m P Mon:hly Parts. 
x 37, Sombhampton Street, Covent Garden, S.-W. 4 


CER oe oo Be a Hal 





! NEWMAN’S ENTOMOLOGIST: 
' A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwarp Newman, F.L.S. F.Z.8. &c., 
= Lato President of the Entomological Society. 


Tha objects of the Kwsesmedagist aro to giro every inf 
Mc mors hoe ge tlie eh of those which attack Fruit 


and Forest Trocs, V. 

Set Puts, Casa eaeh otes, Observations, 
on every branch of tee citer To preserve a 
record of the occurrence of To improve colleochons by 


. ' Published on the First of every Month. 
pra, . PRICE SIXPENCE. 
SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 





- - 4 THE 
JOURNAL OF APPLIED CHEMISTRY, 
A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as 


Scape T Dyeing, and 
Tanning, mumerous others. 
ae A suitable apace 1s IE CI MEIN 
c Facts. 
Fall ahd carefully-prepared Markot Reviews snd Prices Current of Drug 


and Chemicals doscription each number for Now 
Yotk, Sore ns icra Daag some 
_FIGHTH VOLUME, commenced with Jannary number. 


DEXTER & CO, PUBLISHERS, 
Street, Now York Boston ; sad South 
aa t Now roe Mindat, P SA d 


4 > 


OURNAL of CON- 


The QUARTERLY 
NELSON aad M wW. W. TAYLOR, 


CHOLOGY.—Condncted by W 


Tosde No S now ready, ERU 

TEEDE T, T. 
BM LET BRIOGATE. LONDON: R PERTH T HARDWICKE, 
ag2, PICCADILL, 


Gite uk if oasis a tes cs E EUR 
THE JOYRNAL OF BOTANY, 





Edited by Harry Trrwew, MB, F.LS, Beihh Museum, asslated by 
J G. Baxxz, F.L.8 , Royal Herbarium, Kew. 
Subacripiiona far 1874 (18s. post Coe in the United ) in 
advance to the coers. Ranken and Co., ose, -Bt. 
Medus hr palates AE CE = 
Aud back numbers d m) 
THE -ZOOLOGIST. 


A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Epwarp Newman, F.L.8, F.Z.8. kc. 


The Zoolegisi was cotablished In 1843 to and 
on subjects sxmflar to those „ofm White's “N. Wistory of Sal- 
borne,” and the success which has attended it is sufficient that its plan 
is acceptable to “‘ out-of-door naturalists ,” those who in observing 
the manners, habis, the private lives Dess, 
papers and rocords of facts 


PRICE ONE SHILLING, 
onion! JOHN VAN VOORST, 1, Paternoster Row. 


THE ENTOMOLOGIST'S- MONTHLY 
MAGAZINE. 





THE BREWERS’ GUARDIAN: 
A For Paper devoted to the Protection even Les 
, Legal, and Parliamentary Matters 
Review or THE Mant ax Hor TRADES ; axo Wixx ax Srout TRADES 


3 (Founded 18s.) : 
“The Brewers’ Goardian" is on the £ of every alternato 
Tuesday, end s.e oy connected brewing intarests. 
Gd per annum, post free, dating from. ar any quartor-dey. 


Sone Coder ri wach, Rogtstered for transmise on abroad. 
Offices —5, Bond Court, Walbrook, London, E.C. 


PRICE KIGHTERKNPENCE, 
THE ee ot ne 
A Monthly Journal of . : 
THERAPEUTICS. Eo ae 
EK AN M D., FRCP., Banior Assistant 
Pay TRTE E ESTE ND. En LAE 
p LXXII. 1 for JUNE 18714, Containi— 


E T. SuxAxMAX, MD MLR.CP. — Two cases of. Load-polsoning, with 
of Albumen in the Urine." 





wi tuy largo quantities af in 
ST. Távozx Bavrox, MD. & D —" On the Action of Purgative Medi- 


W. I. Micxrz, M D —" Notes oa Potassic Bromide.” 
Dr AxsTIX — and Treatment of Cholera.” 
Frxpxxicx. T. RonxxTs, M D. B.Sc. M.R.C.P.—''On ‘Rest’ in tha 


Treatment of Chest. Affectlons.” 
Reviews, Extracts from British and Foreign Jouraals, Notes and Queries 
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SAMPSON LOW, MARSTON, & CO’S |L. REEVE & CO.S NEW WORKS. 


NEW PUBLICATIONS. 


NOTICE. 
The Second Edition of Stanley's '' Coomassic and Magdala" is now read). 


COOMASSIE AND MAGDALA ; a Story 
OF TWO BRITISH CAMPAIGNS IN AFRICA. Demy Sv 
Maps and IIlustrations, 165. Second Editon. [Roady this day. 


NOTICE 
‘The Second Edition of Schweinfürth's “ Heart of Africa " 1s now ready 
, 
The HEART of AFRICA; or, Three Years 
Travas asd Adventures not Re of the Centre of 
Dr GEORG SCHW NFUR H bec 2m 
p P AEN T o vols. 8vo, upwards 
Mroodonta xum. Doevimqu mace by the Anthor, dad T oe end Foo iape ia 
E roii; 
N B —Tho Text 1s Translated from the Author's PaE Manuscript. 


A the i ls i d 
i pnocipal Roviows, ls in preparation, an 


Now Work on the Recont Tam an Campaign, by the only Civilan who has 


CAMPAIGNING on the OXUS and the 
FALL of KHIVA. By] A. MACGAHAN. With Map and nume- 
rous Illustrations Demy $vo, cloth extra, 16s. \ oarty 

Contains :— 
Part L—Life amoo tha Kirghiz of the Kyal Kum., 


n UL—Tho Fall of Khi Turcomans. 
Life m Khia. 


MR Forms of Governments, 
Medremehe, and Basnata. 
Character of Russan Officers and Soldiers, 


The CHINA COLLECTOR’S POCKET 
COMPANION. Ars. BURY PALLISER. With upwards of 
um Ulustrations of Marks and Monograms. Small post 8vo, Hmp 

iI know it by that mark."— Pericles, Prince of Tyre. 


e Book of Marks and Monograms is a necessary comple- 
extensive ceramic works of tbe present day. 


A 
meant to 


Now work by tho Great i Trarelen GERHARD ) ROHLFS, Gold Medalist 
the Royal Geographical Society. 


ADVENTURES in MOROCCO and JOUR- 
NEYS th the OASES of DRAA and TAFILET. By Dr GER- 
HARD ROHLFS. aoe Wooroop Reape In One Vol demy 

Bro, Map, end Portrait of thor, cloth extra. [Ready. 


AFRICA: Geographical Exploration and 


Guinan FORDER. from tho Earhest Diner to the Present By J. 
GRUAR FO Crown 8vo. cloth extra, 75, Gal, [1 bus day. 


EARLY RUSSIAN HISTORY. By W.R, 
~ S. RALSTON. Crown Ayo, cloth extra, ss. [Nearly ready. 


MEMOIR OF DR. LIVINGSTONE. 
By H. M. STANLEY, 


HOW I FOUND LIVINGSTONE. 78. 
6€ , crown ro cloth extra, uniform with the cheap edition of Major 
Butkr's “The Great Lone Land," &c Ths Editon contains all the 
smal] and some of the large Illustrations, and a long Introductory Chap- 
ter on the Dar or Lvreorrowr, with a brief Momor extracts 
from Dr Li one’s Last Correspondence with Bir. Stanley not yet 

This Edition has bean revised most carefully from beguming to 

P E ERr ilem ia irrelevant character omitted, ses 

Bp Copies of the Original Edition, cloth extra, gilt edges, may be had, 

10€, 


The WILD NORTH LAND: the Story ofa 


M ees with across Northern North America By 

Major F. BUTLER, B., Anthor of “Tho Great Lone Land. 

Demy vo. cloth, with numerous Woodcuts and a Map. Fourth Ed; 
E: 


[Now ready. 


ILLUSTRATIONS of CHINA and ITS 


PEOPLE. J d EE SDN FRGS Bang Phot from 
the A Neha the Antotype 1 Trace 300 pa 


wih Lotter. 
hire imperial 415, pce £3 as. 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, Croan 
Buildings, 188, Fleet Street. 





Dedicated by Special Permission to H RH. the PRINCESS of WALES 


A MONOGRAPH of ODONTOGLOSSUM; 
peg ela Section of Orchidaceous Plants By JAMES 


published, half morocco, gilt edges, £7 75- 


NATURAL HISTORY of PLANTS. By 
Professor H. BAILLON, Pies. LS Pari. T: ted by M. M. 
HaxToc, B.Sc. BA. Vol. IIL with 532 Wood vingi, 251. 


ORCHIDS and HOW td GROW EREM ia 
other Tropical Chmates. SAMUEL JENN : 
FES FR HS. IA CRIME of ha D J Society 


Agr-Horteul tural 
India Parts 1. to IV., RA PE 


BOTANICAL MAGAZINE: Figures and 
Descnptions of New and Rare Plants. Pr Br HOOKFR, C B. 
ips Monthly, with 6 Coloured Plates, 37. 64. , Annual Subscrip- 


421. 
7," Ro-imsuo, Vols I to VI, each 42r ; to Subscribers for the entire 
e Series, 36r. 


FLORAL MAGAZINE. New Series, en- 


larged to royal 4to. Figures and Descriptions of tho Chasen How 
Flowers for the Garden, Stove, ar Conservatory. Monthly, with 4 
Coloured Platos, ss. Ge, , Annual Subecrtption, 4a. 


CONCHOLOGIA ICONICA: Figures and 
Descriptions of the Sholls of the Mollusca. By LOVELL REEVE, 
F.L.S., and G. B. SOWERBY, FLS. Dou Part, 314 and 315 
with 16 Coloured Plates, 4to; 


LAHORE to TAREAS Incidents of 
the Routo and Natl Hinay the Countries traversed 


of Terris im SORGE 

I 

RESON, MD M D. FERFI F we HUNE, 
CB. F.Z 8, With HE MEN and 6 or Plants, 

pig Morr e On cou and a Map of the Route, 42s. 


HARVESTING ANTS and TRAPDOOR 


SPIDERS: Notes and Observations on ther Habits and Dwellings. 
By J. T. MOGGRIDGE, F.L.S. Coloured Plates, 1or. 64 


INTERNATIONAL DERI of ELE- 


Lube d TEXT-BOOKS on N ATURAT SCIENCE; No. 1— 
ADRIAN J. EBELL, Ph B. 


YOUNG SOLLECTOR: S HANDYBOOKS. 
By the Rev H P DUNSTER. Cuts I. Botany. IL Recreative 
Science. Fach sr. 67. 

NEW SERIES of NATURAL HISTORY 


FOR BEGINNERS AND AMATEURS 
BRITISH INSECTS. E. F. pu 16 Coloured Plates, ras 
BRITISH Pe eran S and HS. By H. T. Stainton. | 16 


Coloured Ptates : 
BRITISH BEETLES. Au C. Rye 16 Coloured e 103. du 
BRITISH BEES F. Shuckard, 36 Coloured P 


sor 


Pas 16 Colca P Pies: zor eat 

BRITISH GRASSES. ate M. Pines. 

pee SKAWEEDS. B 5 darts 16 Coloured P Ps io ror G4. 
23, 64, 


UTLINES of BOTANY. 
BRITISH WILD FLOWE By T. Moore, 24 Coloured Plates, rór. 


HANDBOOK of the BRITISH FLORA. 
By G. BENTHAM, F.R.S. P.L.S New Editon, ree, 


DOMESTIC BOTANY: an Exposition of 
tho Structure and pees tae of Plants, and of 
ALS. 16 Coloured Plates, 16r. 
BRITISH MOSSES. By M. J. Berkeley. 
34 Coloured Plates, ars. e 
BRITISH FUNGOLOGY. 
BERKELEY. 24 Coloured Plates, sor. 


BADHAM'S ESCULENT FUNGUSES. 
New Edition By F. CURREY. 12 Coloured Plates, ras 


The TOURIST'S FLORA: a Descriptive 
of the Germain, Stead, Tay ts and pene of the Eritmh Islands, 


Italian Jien 
JOSEBA WOO% woos F.L S. okt 


thar Uses for F 
By JOHN SAITE 


By M. J. 


L. REEVE & CO," s, Henrietta Street, Covent Garden 
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A-FEW ARTISTS PROOFS 
THE PORTRAIT OF CHARLES DARWIN, FRS. 


f (ENGRAVED ON STEEL BY CHAS. H. JEENS), 

Have been printed on India Paper, and may be had at the ‘Office of WATURE, 29, Bedford Street, Strand, W.C., 
i PRICE se EACH, ; 
° . OR THROUGH ANY BOOKSELLER. 





DAVID HUME'S PHILOSOPHICAL WORKS, 
Now ready, te a vols. Svo, cloth, price s8s. 

A Moyens. on HUMAN NATURE, 
ES epee s | B 
MP H: Guren, P tee ree Wi gue S | neun 

apd Tutor, Qu@en"s Coll, 


In the Antmnn, in 2 vola. 8vo, uniform, 
HUME'S ESSAYS, MORAL, 
CAL, and LITERARY, with Notes, &c., by the samo Editors. 


x ohom f eer yokmet vill orm a Now mtl Ql Edition of Davro 
UME'S ‘ Philosophical orka," -tò in Two'scparate Sections, 
abore announced. 


POLITI- 


London : LONGM ANS, GREEN, & CO., Paternoster Row, 





LIGHT SCIENCE for LEISURE HOURS, 
_by R.A PROCTOR, BA. Two Series of Eseays:— 


Firat deren, incladzng the Aurora, Storm, Magnete, Botting on Races, 


v &c, 78. Gal 


` Second Seri Lilo of ‘Som Guf 
» spe o Mary orrille, Stream, Climate 


London: LONGMANS, GREEN, & CO., Patornoster Row. _ 
—o,_HSy_——- >>} 
LETTERS from H.M.S. - Challenger,” 


By Profemor WYVILLE THOMSON, with numerous 
aro now appearing in Gees Wordi. Sixzpence Monthly, illustrated. 


Now ready, at all the Libraries. 
SOUTH by WEST: or, Winter in the 
Quer Mania and Spring mi Mexico: 
Edited by the Rer. Camon Kwasy. 
With nnmerous Ilhztratjons. Demy 8yo, 165. 
From the Times, May 90, 1874. 





: HEALTH and EDUCATION. Second 
3 Thousand. Crown 8ro, ys. 64. 

“ Thobo who see the importance of translating the of physiology 

Gla ela d. tongue not ue af the people En ip the eue | > 


TOWN GEOLOGY. Fourth Thousand. 


Crown 8vo, sr. 
“A masterpiece of scientific exposition "— Ecke. 
W. ISBISTER & CO., x6 Ludguate HM, London. 








Tllustrated Wood Ex and Three Coloured Plates, and 
prit PE se Uie e qo medium 8vo, cloth, 18s. 


DESCHANEL’S NATURAL PHILOSO- 


PHY: an cee DCL ee ee ee 
porri rur CL. Profesat atural 

a sued '» Collage, Belfast. 
tod Poounaties "Par fi Gd. cach: — Part I. Mecha- 
Heat. Part IIL Elocmcty 

TV. Sound and Light. 

Systematically arranged, written, and admirably ilhutrated ; it 
ieee a anse physics ”— Saturday Reweew. 


With sı Wood Engravings and Two Maps, post $vo, cloth, 4s. Gal 


The YELLOWSTONE REGION in the 
ROCKY MOUNTAINS, as EXPLORED m 1870-71. 'Descnbed 
and Iltustrated. Edited by Jamas RICHARDOON. 


“No one with tha soul of a traveller can read this Poek wittoetis qug 
at once to start for the ' Yellowstone.’ " — 7 Ywtes. 
With x96 Wood Engravings, post Byo, cloth, 41. Gal. 
DIAMONDS and PRECIOUS STONES. 
- From the French of LOUIS DIEULAFAIT. 


gesta of Ri uin ion ironak eit they Se rins 


London: BLACKIE & SON, Paternoster Buildings. 





Eighth Thocsand, cloth, s1s., 7o Plates, 4 Coloured. 


HOW TO WORK WITH THE MICRO. 


SCOPE. A complete Manual of Manipulation. A fol 
Rip don of many Dew Pence of in takmg photògraphs, 


HARRISON, Pall Mall. 





BY DR. LIONEL BEALE, F.R.S. 


Iı. PROTOPLASM —I. Dissentient. II. De- 
méeaiatvo. TIL Speculative, srd Edition, 16 CEU Piira, 


2. BIOPLASM, or Living Matter. 22 Plates. 


London i DR A. CHURCHILL. 
Philadelphia : RAY & BLAKISTON: 





MACMILLAN’S MAGAZINE. 


No. 1/6, FOR JUNE 
Prick rs. hi 
CONTAINS— 
1.—" Recent Works on the Buildings of Rome” By Edward A. Freeman. 


s. —" Castle Daly: The Story of ax Irish Home Thirty Year Ago.” Chap-. 


tes XI —XIIL Z 

“ Church Reform.” 
1 —" To the Unreturning Brave " i 
s.—“ The Homes of the London Poor." By Octavia HIL’ * 
6. —" Female Suffrage.’ By Prof. Goldwin d 
7 —“ Masters of Heching." By Frodk. Wedmore. 
8.—* Not Lost.” 
9 —'' Mr, Froude’s ' English in Ireland." By W. E. H. Locky. 


MACMILLAN k CO., Loudon. 


Sa 


aLr 


\ 


Fune 4, 1874] 


NATURE 


xxxvii 





DIARY OF SOCIETIES. 


LONDON : 
THURSDAY, Jowx 4. 
Cronica. Socnrty, at 8.—On Dendritic Spots : H. Ahen —On the 
i Reoch.—On certam com wr eed 


pparatns for estimating 
Urea m Urmo: Dr. W. J Rossel and S. H West —On Ipommic 1 


dinsphthyi . W'S —On Acetyl Sulphite and On a new formation of 
Tolnol : D. Tommas. 


Socery oF AXTIQUARUES, at 8 30.—Ballot far Fellows. 
ROTAL IugrrruTiON, at 3—Crystals: N S Maskelyne- 
HoxriCULTURAL Socrgrv.—Great Summer Show. 


FRIDAY, Jom s. 


ROTAL Leetrroriom, at 9.—Venus’s Fly-Trap (Dionas muscipula): Dr 
Burdon Sanderson 

HoxTICULTURAL Soctery, at s —Great Summer Show. 

Trott, at 8 —On the Lower Greensand and Ganlt in 


GroLocisty’ 
the neigh of Fo . F G H. Price, F G S —On a Colloc- 
tion of Fossa from the Upper Greensand ot Marden, Cambs. : H. George 


Fordham, F G S. 
SATURDAY, Joxx 6, 


—The Plan System: R A Proctor. 


RovAL Imerrrurion, at 
, at 3 —Vint to the British Museum 


Joxion PnrLosoPuicAL 


TUESDAY, Juar 9. 
Proroararuic Socrery, at 8 —Gelatine as a Vohiclo for Salts a he iy 


duchon of N ves: J. King —The Gelitino-bromude process. 
Kennett kar ae Development: Col. Stuut Wortley 
AXTHKOPOLOGICAL INSTITUTI, at 8 —Note on the Discorery of Stone Im- 


ploments in E * Sr Jobn Lab Bart , F.R.S —On the Ethnology 
of E : Prof R Owen, F R S.—The Batchés of Contral Aus: 
Dr Eugeno Schuyler —Ethnic Psychology . Robert Dunn, F.R.C.S. 
WEDNESDAY, Jome 1o. 
GxoLoGICAL SOCIETT, at B. 


THURSDAY, jJuxx zz. 


MATHEMATICAL Society, at 8,—Parallels of Dovelopables and of Curves 
of Double Curvature: 5. Robertx.—A remarkable relation. between the 
difference of two Fagnantan Arcs of an Ellipse of Eccentneity s and that 


of two corresponding Arca of a Hyperbola of Eccentricity =: J. Griffiths. 








TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


Jt having been stigeested that the Ten of a woeekly Diary 
in NATURE of the Seeing &c. of the various provincial Saen- 
tific and Literary Societies would be found very useful, not only 
to the Members of such Societies, but to all whe are interested 15 
scientific and hterary subjects, the Publishers have daermined to 
devots a portion o) their Advertisement columns to this and 
to inser} NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, &r., al the nominal charge of One Shilling for each 
insertion. 

The Publishers of NATURE twill be glad if the Secretaries e, 
[d ie ee De uui 
Diary as complete and sseful as Noires intended for 
insertion therein mist de seit, fo the Publishers, by 
Wednesday Mornings. 


Orricr—29, BEDFORD STREET, STRAND. 





“NATURE?” 


Nearly all tho Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should likewise be addressed. 

Now ready, Vol. 8, bound in cloth, price 10s, 6s. 

Cloth Cases for bindisg all the volumes, price Ls. 6g. each. 

Reading Cases to hold 26 numbers, price 2s. 64. 

To be had through any bookseller or newsagent, or at the 
Office, 

29, BEDFORD STREET, STRAND, W.C. 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


London, 1841. Paris, 1453. London, ra. Vienna, 1673. 
FOR EXCELLENCE AND CHEAPNESS. 


M. PILLISCHER, 


Opticlan and Manufacturer of 


ACHROMATIC MICROSCOPES, 
and all kinds of Scientific Instruments, 





Bt. Tho s 


As supplied to’ the 1 
versitics and H: 
Monocular, 45; Binocular, £ ro rof. 


PILLISCHER'S New Sorics of 
Correction and 


NICA 

in Sterhng Silver m 

144., Ain, 125 ;6m , in 

Case, 108, a Kew Cortificata. 

ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 


88, New Bond Street, W. London. 





RUTHIN WATERS, 


Soda, Potas, Seltrer, Lemonade, Lithia, and 
for GOUT, Lithia and Potass, 





CORKS 


Label bears 
ER Erus & Sox, Ruthin, North Wales. 
LONDON AGENTS ;—W. Best & Soms, Henrietta Street, Cavendish 


ED “R ELLIS & SON, RUTHIN,” and every 
Trade Mark. Sold everywhere, and Wholesale of 





TISLEY'S 
PENDULUM APPARATUS, 


With Tracer, &c., for drawing Lissajoos' Curves on ar 
blackened Glass for tha Lantern , inDeal Cabinet (3 ft. 
X rft. square), which serves asa Btand for the mstrumant to 
work oon — e - on E on - . — £613 0 

Reflectors for projecting the Figures on the Screen - 

pecimen on card, free - per dozen... 

A Sot of including the Figures from 1 :1 to 1. 34 

Ditto on blackened Glass, forthe Lantern — per alide.. 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


For performing many of the experiments, tnciudod in the Christ- 
mas Lectures pren by Dr Tyndall at the Royal Instituton = £x 5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


172, BROMPTON ROAD, S.W. 
(Three minutes’ walk from South Kensington Museum), 


- LIBI 
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In the Presa 


THE ELEMENTS OF EMBRYOLOGY. 
By MICHAEL FOSTER, M A. F.R S, 


Prlector in Physiology at Trinity College, Cambridge; and 
F. M. BALFOUR, Scholar of Trinity Collage, Cambridge, 
MACMILLAN & CO, LONDON 
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IN THE PRESS. 


ISMAILIA 


Ds A NARRATIVE OF 
THE EXPEDITION. TO CENTRAL AFRICA 


FOR THE SUPPRESSION OF 


THE SLAVE TRADE. 


ORGANISED BY ISMAIL KHEDIVE OF EGYPT. 
By SfR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 
Major-General of th Ottoman Empire, late vernor-General of Equatorial Nile Basin, Gold Medallist of the R Geographical 
ce Grande Medaille d'Or d ii ds ee da Duce Honorary Member of the Geographical Sis of 2nd 


Berlin, Author of the “ Albert N*yanza N'yanza Great Basin of the Nile,” the « Nilo Tributaries of Abyarinia, ” ‘Hight Year’ Wanderings 
° ~ in Ceylon,” “The Rifle and Hound in Ceylon,” &c. * ^ 


MACMILLAN & CO., LONDON. ; PX 





Just Published. 8yo, Price 147. 


A MANUAL. OF "THE CHEMISTRY OF THE CARBON COMPOUNDS; 
. OR, ORGANIC CHEMISTRY. 
By C. SCHORLEMMER, F.R.S., 
LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 

“Nor is Mr. Schorlemmer ed ‘by the ession for his experimental researches only; his fame is even more widely 

ient by e Manual of Orga Chenin. is one of the favourite works from which the present generation of young 
derive their Haring myself to teach a largë class of students, I have centinnous opportunities of recom- 
mending this work and of observing the benefit derived from this recommendation." —Pzor HOFMANN. 
London: MACMILLAN AND CO. 





This day, in 8vo, price 7s. Gd. 


‘THEORY of the GLACIERS of SAVOY. 
BY M. LE CHANOINE RENDU, 


Translated by ALFRED WILLS, Q.C., Late President of the Alpine Club. 


To which are mir thè Ongo ee and S pP plementary Articles ee TAIT and JOHN RUSKIN, D.C. L. 
-Edited, with Introductory Remarks, by G RGE FORBES, B.A., Professor of Natural Philosophy in ths Andersonian, 
University, Glagow. 


In 8vo, price 16s. 


THE LIFE AND- LETTERS OF JAMES DAVID FORBES, F.R.S., 


LATE PRINCIPAL OF THE UNITED COLLEGE IN THE UNIVERSITY OF ST. ANDREWS. 
By JOHN CAMPBELL SHAIRP, LL.D » Principal of the United College in the Uni of St. Andrews; PETER 
GUTHRIE TAIT, M.A., Profsscr of Natural Philosophy in the University of ; and A. ADAMS. 
H With Portraits, Maps, and Ilusiraiiens, a 


“It has seldom been our Tortine to acie A dps biography so ne rely sfafactory as that contained in tho present volume. 
There were a wonderful simp and unity in the character and career of Principal Forbes, and in this delightful memoir the 
living man is so faithfully represented, that those who had only known him as the iudeiatigable physidst, er enn M if not 
the actual discoverer ; 








PATENT UIBTYRNY CHARGED SOLELY WITH ANIMAL CHAROO requiring, when once fixed, no atteution ‘ 
Hoas Giman, ee Aoa 1067, wad : ee May rie See alo the Leser Janmarg uu 2867 Meo T Genera), J AE So inim. 
> Lankester, 1 H . Letheby, 





and full particulars to the Secretary, at 
our Doors from Bomeraet Houso), LONDON.” ue Yo 
Imparities and Purifcation,” ples, per pos ww uc. ee te 
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CHAPMAN & HALL’S WORKS. 


NEW WORK BY PROFESSOR OLIVER 


ILLUSTRATIONS of the PRINCIPAL 


NATURAL. ORDERS of th the VEGETABDE 
Eon By Prima OLIVER, FES PES Oblong with 109 
Plates. Price, plam, 16s , coloured, s6« This da: day. 


The CAUSE of the SUPPOSED PROPER 


MOTION of the FIXED STARS With other Geometrical Problems 
fn Astronomy hitherto unsolved, By Lleutenant-Colonel DRAYSON, 
RA FRAS, » Author of '' Practical Military "kc Demy 
YO, Tas. (This day. 


The CAUSE, DATE, and DURATION of 


CIAL EPOCH of GEOLOGY Wrth an Investiga- 
thon of a new Movement of the Earth By Lieutenant-Colonel DRAY- 
SON, R.A. F.R AS Demy Bro, ros. 


The EARTH. A Descriptive History of 
the Phenomena and Lifo of the Globe By ELISEE US. 
Edited by the late B B Woopwarp. With s34 Maps and Ilustra- 
tons, and a4 page Maps printed in Colours. s vola largo demy Bro, 


. The OCEAN, ATMOSPHERE, and LIFE. 
Ci s ELISEE RECLUS" pie ie by 7 cf bo Lifo Woon: 
WARD, Rd by HORT Woopwarp. 2 vols, largo demy 

sera LN iths a tr Figaron and ey Mine rumen Coles 


CHAPMAN & HALL, 193, Piccadilly. 


S&cond Edition, royal 8:0, cloth extra gilt, 315. fie. 


The DEPTHS of the SEA: An Account of 
Coma OE HISS Si Parrais, 


pamtim 


ta do Chale Expedi- 
acr 


gid 
MSON, FRS., 


tion, a by alata cad Places cud Maris 


“Tho book is full of interesting. matter, "T 
itus excellently illustrated, both coloured maps 
already become in- 


Second Edition, royal 8vo, clath extra, 315. 64. 
The FORCES of NATURE: a Popular In- 
Phenomena. 


YER, and Edrted, with 
F.R.S Illustrated by 11 Coloured Plates and 455 Woodcuts. 


“Translator and editor have dons Justice to their trust The text has all 
author's 


the fc and fiow of wring, combining faithfulness to the 
tog with panty md d to idiom, while the tech- 
nical prechmon and accuracy pervadmg the work throughout speak of the 


Third Edition, royal 8vo, cloth extra, sus. 


SPECTRUM ANALYSIS. By Professor 
ROSCOE, F.R.S. With Sppendices, Engravings, Maps, and Chromo- 


svat of person m dais! eroe iplis cde ds apii 


dered it equally valable AME CHE Doi fer advanced sidante”, —JIVesímtn 
ster Eeviewm, 
MACMILLAN & CO., LONDON. 





THIS DAY, in 8vo, price 14. 


ESSAYS AND 


ADDRESSES. 


PROFESSORS & LECTURERS OF OWENS COLLEGE, MANCHESTER 


Published in Commemoration of the Opening of the New College Buildings, Octobar 7th, 1873. 


CONTENTS. 


OPENING ADDRESS. By the Duke of Devonshire, K.G. 
F.R.S., President of the Court of Governors. 

‘On some Relations of Culture to Practical Life" By J. 
G. , Greenwood, Principal and Professor of Greek. 

io PRO M eic rae By H. E. 

SM R.S., Professor of C 

So. ee By Balfour Stewart, F.R.S., Professor of 

CUu epu HM NONE. By T. H. Core, 
Professor of Natmal Philosop 

“The Limits of Geol iT Knol " By W. Boyd 
iiem F.R.S., Curator of the Natural ory Mise and 
Lecturer in Geo and Paleontology. : 
TOM s: Use of Steam.” By Osborne Reynolds, Professor of 

" Primeval Vegetation in its Relation to the Doctrines of 
Natural Selection and Evolution." By W. C. Williamson, 
F.R.S., Professor of Natural History. 


MACMILLAN & 


* 


‘Scienco and Medicine" By A. Gamgee, F.R.S., Profes 
sor of Practical Physiology and Histo 
‘Somo Historical Results of the Science of Language.” 
MN S. Wilkins, Professor of Latin and Comparative 


ology. 
“The Talmud.” By T. Theodores, Professor of Oriental and 
es. 


Modern 
oetry in Old snd Modern Times." 
Breymann, Lecturer on French and Ijterature. 

“The Recent Reorganisation of the E Sie Courts, in 
its Relation to thelr Past History.” By D D.C. L., Pro- 
{essor of Jurisprudence and Law. 

‘The Railways and the Stata” By W. Stanley Jevons, 
F.R.S., Pro‘essor of Logic, and Mental and Moral Philosophy, 


and Political Economy. 
By A. W. Ward, Professor of 


By H. 


“The Peace of Europe." ; 
English and History. 


CO., LONDON. 
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. HENRYES. KING; & CO/S LIST. 


: ] * Ths day, demy dv; cloth, sas. 6s. 
= SENSATION and INTUITION. 


Studios: ii Paychokgy nd ener AMES SULLY, MA., 
One vol. demy 8vo, 


Cowrurrs ‘—The Relation of the Evoluon “Hypotheds to Human i 
motional Expression—Recen 


~ Prychology-—New Theories of 
with Sensatian— 


of Character 
PORNS of á Baies of 
. Dr. W. B. CARPENTER’S PRINCIPLES 


of MENTAL PHYSIOLOGY. oda ir Applicaton to the T. 
ing and Discipline of the Mind, and the Study of ita Morbid Conditions, 
Bro, illustrated, doth, ras. 


PHYSIOLOGY for PRACTICAL USE. 


bit ranon Writer Edited by Jamas HiXTOM.'$ vols. crown fro |- 
Illustrations, cloth, 192. 64. 


THE INTERNATIONAL SCIENTIFIC SERIES. 

r. Profedsor Tyndak’s Forma of Water in 
Clouds and Rivers, kc. Fourth Edition, illnstrated, ' $s. 

2. Walter Bagehot’s Physics and Politics. 
Becond Edition, 45. 

3. Dr. Edward Smith's Foods. Third 
Edtión, illustratoH, xr. 

4. Professor Bain's Mind and Body. Third 
Edition, 


; Üfostrated, 42. 
5. Herbert ‘Spencer's Study of Sociology. 





Third Edition, Uhnatrated, ss. 
6. "Prof. Stewart's Conservation of Energy. 
Second ‘Edition, 'IInétrated, 
7. Dr. Dr. J. B. Pettigrew’ 8. Animal! Locomotion. 
Becond Edition, 
8. Dre Nony M Maudsley's Responsibility in 
Second Edition, xf. 
. Prof, Jo Josiah P. P. Cooke's New Chemistry. 
10. Prof. ‘Sheldon ‘Amoa’s Science of Law. 
[Immedtataly. 


urs EDGE. 65, Cornhill, EORUM iere 


SMITH, ELDER, & CO/S NEW BOOKS. 


NEW EDITION OF DARWIN ON CORAL REEFS. 


The STRUCTURE and. DISTRIBUTION 
of CORAL REEFS. By CHARLES DARWIN, FRE Now ond 


No? ready, with a Map, crown Bro, ros. Ge. 


The STORY of the ASHANTEE CAM- 
AIGN. By WINWOOD READE, the 2 Timer Epecial Correspon- 


: A rA mere ince an Pelr M 
Extract /roin the-Auther’s Proface. 


dition, oreover, 
no other ne either of these threo c the 
LOA parE or the T: S Coeasau bg a id by 
Colonel A. I = 


HOURS in a LIBRARY. By aeslie Ste- 

phen. Crown fro, 91. 
CE n DR Toda Novel Sicherdsca’s N Norals— Pope as a Moralist 
Editon of f Pope—Scme Words ay Sir Wie Stt Ne 


MOHAMMED and Mon nnb 
Lectures dalivared at the Institution of'Great Britain in Febru- 
Ere March 1874. By BOSWORTH SMITH, M.A. ‘Crown 


LITERA TYRE and DOGMA: an Essa 


on of the the Biblo. „Br MATTHEW 
NOLD. gi d Rate tered 


d When it gota kiwi, ee ees which ane 
"but with which one must reckon Theele- 
Tuas Ramee of L 


SWISS ALLMENDS anda WALK to SEE 
THEM: a Seid Month in B oie 


SANITARY ARRANGEMENTS FOR 
DWELLINGS, intended (0f the UM of Oficera of Health, Architects, 
LIAM CE F.LS. F.G.8. &c, Author of Healthy 
- Honses." Crown 8vo, with Ilinstratlons, ss, 64. 

Lomda; SMITH, ELDER, & CO, 15 Waterloo Place. , 


NEARLY READY. 


“TELEGRAPH AND TRAVEL. 


A NARRATIVE oh the FORMATION and DEVELOPMENT of TELEGRAPHIC COMMUNICATION between ENGLAND and INDIA, under 


the Orders of Her Majesty’s 


with incidental Notices of tho 
By COLONEL SIR FREDERIC QOLDSMID, C.B., 


Countries through which the Lines pass, _ 
K.C.8.IL., 


Late Director of the Government Indo-European Telegraph. 


With numerous I7 nairuzíons and Mage. bre, - 


MACMILLAN & CO., LONDON, 





‘VICHY WATERS COMPANY, . 


27, MARGARET STREET, REGENT- STREET,. LONDON,- WÝ. 


‘> PEPOT FOR T FOREIGN 


LEE: 





The use of the Natural Wateri of Vichy la extending 


and in all the disorders of 


rss and although medicinal they are agreeable to 
ost exported. 


vastly. 
male e D mr. a Kalne ape coe COURIER promt eee In the d 
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m ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 


FOR JUNE 1874 
WITH CHOICE "EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT FROCESSES, 
Edited by JOHN FORBES-ROBERTSON. s 


* ARS ARTIS CAUSA, ITAQUE HOMINIS," * 


“CONTENTS OF JUNE NUMBER—Our Illustrations :—r. “ An Italian Beauty,” by A. Boulard. 2. “Ths Pet Dog," 
by Verwée. 3. “The Oak,” by G. Courbet.—Cut Metal Work and Printed Tin-Foil Decorations .— The Exhibitions. 


—Art Notes and Gossip. 


SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 


Painting, E 


Continental Scho 


ving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
o 


N.B.—Artists and those connected with Artistic manufacture pone their works to Þe reproduced in the pages 
ubli 


ef “ Art,” are requested to communicate with the Editor, through the P 


shers, 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C, 
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WORKS BY CHARLES DARWIN, FRS. | AGRICULTURAL PUBLICATIONS, 


L 


The EXPRESSION of the EMOTIONS ın 
MAN and ANIMALS, Crown 8vo, rar, with Illustrations 


II 


The ORIGIN of SPECIES, by MEANS of 
NATURAL SELECTION , or, the Preservation of Favoured Racos 
in the Struggle for Life. Post 8vo, 75. 64. 


III. 


The DESCENT of MAN, and on SELEC- 
TION In RELATION to SEX. With Illutrationg, s vols crown 
BYO, ays. = 


THE VARIATION OF ANIMALS and 
PLANTS unde VARIATION. With Iluwratlons s vols Bro, adr. 
VL 


THE VARIOUS CONTRIVANCES by 
which ORCHIDS are FERTILISED by INSECTS, and on the Good 
Effocts of Intercrossmg. With Woodcuta. Post 8vo, gs. 


M 


A NATURALIST'S VOYAGE ROUND 


the WORLD ; being a Journal of Researches into the Natural History 
and Geology of Countnes vitod, Post 8vo, os 


———— 


FACTS and ARGUMENTS for DARWIN. 


FRITZ MULLER. Translated by W. S. Darras, FLS. With 
Mana. Post 8ro, 6. xi 


JOHN MURRAY, Albemarle Street, 











THE PROPORTIONATE FATTENING 


and Fleshforming Quahties of nearly all the Fi Substences in 
general use by Farmers: also the Menunal Value of Readue from 


Openiens of ths Press. 
"lala clearly a very useful indicator}of the values of the foods for cattle. 
A thenarn mm 
“Tho chart cannot fall to bo very useful to the keepers of horses and 
meat stock, and it will bean ‘eye-opener’ to many who will perceive how it 
disappointed after giving large prices for fancy 


caprtal one, and we recom- 
and procure ona of the 
Assoctation."—Lamd 


Price One Shilling, Post Froo, Tr.. 

THE AGRICULTURAL ECONOMIST. 
A Monthly Journal, containing Reports and Prices Carrent of th - 
calbural aad Moesiae AE Reporta and Prices Current of RA 
encouragement of Co-operation in Agriculture and in general T. 

Price 6@ per month, or x: per annum, Post Frea. 
Vols. I., II, and IIL of the “ Agncultural Economist" for 1870, 1871, and 
1873, price 77. Ga. oach. 

PREPARING FOR PUBLICATION (Sacoma Edition). 


THE MINERAL CONSTITUENTS RE- 


MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Effects of Guan D Unde aded dona Sal Farmyard Alan E 
‘octs o, tes, Po urs, 
&c. Price One Shilling post free. a: 


London: 176, FLEET STREET, OW and 47, MILLBANK STREET, 
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äi 
m REW- EDITION. 
With the Latest’ Discorerics and Rectifications. 


S Eb HANDY . ROYAL ATLAS 
MODERN GEOGRAPHY: | 


By ALEX. ' KEITH JOHNSTON, 


e 
x ete 2 ` ILD. ERSE FRGS. 
e , ` > * š . D 
T Author of the “ Physical Atlas,” the ‘‘ Royal Atlas,” &c. 
Exhibiting the present condition of Geographical do n and Research Ì in the several Countries, Empires, and States 
e Wo 

i Forty-six Maps, clearly printed and carefully colored, with General Index. i 
In imperial-4to, half-bound morocco, 27. Iar. 64. This Edition contains a new Map of North Polar Regions. : 
published. "— Tisees. a 


“(Tg probably the best work of the kind now 
decre 
— Pall Me 


le illustrations of recent te of the grent gropa of dependencies om the Dh Crown, render’ Dr 
Handy Atlas’ is thoroughly deserving of its jame. No "Not only does it contain the latest information, but its size and 


P 
“The ampl 
Johnaton’s the of all Atlases for Eng 
i “The ' 
Set render it perfect as a book of reference.” 
By the same Author, 


THE ROYAL "ATLAS or MODERN GEOGRAPHY: 
nearly 150,000 names of Places contained in 
imperial folio, 





with Indices to each Map, comprising 
Conteinings New Map of North Polar Reglons. In 


.the Atlas, A New Edition, brought up to the 


Eo d ` A Seres of entirely Original and Authentic Ma , 
Time. 
half-bound morocco, 5. 15s. Ge. 
“We know no series of maps which e can more warmly recommend.”—Seturday Review. 
WILLIAM BLACKWOOD & SONS, 43, George Street, Edinburgh ; and 37, Paternoster Row, London. 





BROWNING S NEW BINOCULARS. 
BROWNING'S NEW “ PANERGETIC ” OPERA, FIELD, 

and RACE GLASS, for general use, brilliant Hght, extensive feld af 
view, and sharp 

THE “POLYCRATIC” OPERA, for distant objécts, f 
18 lenses, and possesses great power, with portabil ity. ` 

THE “EURYSCOPIC” OPERA, for the theatre, has the 
largest field of view, giving delightfaby easy vision, 24 ar. New 


Ilustrated List free. 
ACHROMATIC BINOCULARS, from 155. 


NOTICES OF THE PRESS 
“ Brings out figures with marvellous and has & very large 
field of view, and so very many advantages 
we haye sch tha we conienly awad ve hgh pa deo" Peo 


f : "M Schence Review. E 
«t A wide extenslon of the feld of view is attained, whl eren in iy weather objects are ead wip won era” 





= | Eshibles objecta with remarkable brightness and sharpness P—TÁe Observer. 
Suy tes Ade ey eiae and objects in the distance are shown with Lm distinctness." — Emplish 


E 


Voc = Naval and 


| JOHN BROWNING, | 
, the Royal Society, the Observatories of Eew; 


trecht, &c., &c., &c. 





bi xnl 
Optician to the un Observat 
Cambridge, Me bourne, 
63, STRAND, W.C. 
ESTABLISHED 100 YEARS 
and 2, Broad Street Hill, in the City of London, by MAcuiLrAW & Co. 
ag and go, Bedford Street, Covent Garden —Tupzspav, June 4, 1874. 


PRIZE MEDAL, 1862. 
Printed by R. Cray, Soma, & TATLOR, at 7 
t the Office, 
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“ To the solid ground 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
. 
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LONDON INTERNATIONAL EXHIBITION 


AND ROYAL ALBERT HALL, SOUTH KENSINGTON, 1874 
OPEN DAILY, roam to 6 p.m. 


MILITARY BAND 
At Threo erery THURSDAY and SATURDAY. 
PERFORMANCE onthe GRAND ORGAN 
By Mr. WILLIAM CARTER, DAILY at 4. 


EXHIBITION OF WINE 
(Tasting permitted) 
OPEN DAILY, Twelve to Frye, Season Ticket holders admitted WITH- 
OUT EXTRA CHARGE. pea ay will be charged 6g. extra to 


REDUCED PRICES of ADMISSION to Artirans et 62. each and to 
School Children at 34. each, by ee of Packets o£ FIFTY 
TICKETS, in mow of Promoung 


SCHOOL OF COOKERY. 
LECTURE (with Practical Illustrations) Mr BUCKMASTER, every 
BATURDAY at 


GRAND OPERA CONCERT 
On SATURDAY, June so, at Three. 


ADMISSION to the EXHIBITION and ALBERT HALL, rs Dally. 
(Woanesdays, as 6g ) 





THE SCIENTIFIC CLUB. 


The SCIENTIFIC cr UB having REMOVED from the WESTMIN- 
STER PALACE HUTEL to ther CLUB HOUSE, al Communications 
should be addressed— 

The SECRETARY, 
Soeniific Chh 
7, Sark, Row Piccadilly, W. 


YORKSHIRE COLLEGE OF SCIENCE. 
Preaident—LORD F. C. CAVENDISH, M.P. 


The Council are prepared to appoint the following Professors, in v'ew of 
the opening of the College at Loeds, in tempurary premnes, on October 
Int .— 

1. A PROFESSOR of CHEMISTRY, also having chargo of the Che- 
mical Laboratory. Stipend £300 per annum. and two-thirds of the fecs of 
the Lecture Students (ex.eptuig registed students of the Leeds School of 
Medicine), and one-third of the Laboratory loes of all studonus enrenng 
the Laboratory Course 

a A PKOFE-SOR of GEOLOGY, giving special attention. to Coal 
mining ‘tpend £390 per pure two-thirds of ihe fee- 

3 A PROFESSOR of MATHEMATICS and PHYSICS. Stipend 
4300 per annum, acd two-thirds of the fees 

Application must be forwarded not later than July 1, to the Honorary 
MAE 16, St Andrews Chambers, Leeds, who will give any furthe 

orma hon, 


HENRY H SALES, 
RICHARD REYNOLDS, 


Honorary 
Secretar 
Juno rst, 1874. 


QUEENWOOD COLLEGE, near STOCK. 
BRIDGE, HANTS. 


Sound General Education for Boys 
De EA rot to Science, particularly to Chemistry, both theoretical 


References to Dr. Debus, Y R S.; Dr Frankland, F.R S ; Dr Roscoe, 
FRS ; Dr. An Smith, F.R.S , Dr, Tyndall, FRS, Dr Voelcier, 
FRS; Dr W PRS 





C. WILLMOED, Princ pal. 








VICTORIA (PHILOSOPHICAL) INSTI- 


TUTE —lhe ANNUAL MEETING wil be held at 8 o'clock on 
MONDAY, June rs st tbe HOUSE ot the SOCIETY of AK15, 
John Street, Adelphi, when the Address will be delivered, 


F. PETRIE, Hou Sec 
House of the Institute, 8, Adelphi Terrace 
(ucar Charing Cross, 


ROYAL AGRICULTURAL S@CIETY OF 
ENGLAND. 
AGRICULTURAL EDUCATION. 


An Examination for Ven Scholarships of the value of £20 each for pro- 
fidc in the. pnoriples of Agriculture, Land Surveying aod Mechanica, 
and Cl-metrr epphed to Asnculture will be beld in the mou h of NO 
VEMHER next Puptts of schools belonging to ihe Mk dle Clas 7 chool« 
C aon, and of euch o'her -chook as may be approved by the Counal 
of tha Sóciary; will be eligible to compote 

Further Information may be obta:ned on application to 

H M. JENKINS, Secretary. 


ra, Hanover Square, Londan, W , June ri 
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UNIVERSITY COLLEGE, TORONTO 


Ap wil ae a sth from Candidates for 
PROFESSORSHIP of NATURAL SIDRY is Sie Cala - ‘The 
Banal 7 


Are to be addrouaed tothe 
Hon. A£CHIBALD » Toronto, Ontario, 
in envelopes marked ‘‘ Natural History,” and should’ be posted so as to 


reach him on or before August 15. 


ba Oe ee October and Loc- 
tures will begin on October - s 


; 7 JOHN McCAUL, LL.D., President 
Univerzty College, Toronto, May md, 1874. 


ROTAL COUNCI OF IBDUCATION — 


and are for 
Ponts EVERY DAY and EVENING. The ea ere of the tho al 
Kxammnanons pur m P either 





* 
THE MIDDLESEX HOSPITAL.— Mr. 
MA. MB. FRCS, wil giro a Course of Instrocton in 


MORRIS, 

OPERATIVE SURGERY durmg the and months, 
ied for the Army, Navy, and Indian dies. nnd for tba Pulgsahiy 
of Collage of Surgeons, Foe, expenses, 45 5s 


SCIENTIFIC BOOKS.—A few copies can 
maral Conchology, British and Exotic Mine- 


a large of 
ken &c. kc. SOWERBY, 1674, 


PRIVATE TUITION.—A Cler 


an, 
oe co and uniform success in Tultlon, IVES FOUR 
PI Home comforts cominned with great of 
The highest references —M A., care of E of NATURE, 29, 
, Stroo, Strand, W.C. 


SCIENCE TUITION by CORRESPON- 
nudum qM edm esed e 


The REV.L. HENSLEY, Vicar of Hitchin, 
Cam- 





‘A LADY requires a RE-APPOINTMENT. 
German, French, the Elements of Natural Eclenca, together with all 
ns mir ogee ate 
SE torent Garden, W C. - 





NATURAL SCIENCE rper 


rato 
of Naturx, sọ, Bedford Streot, 


A YOUNG LADY seeks A RE-ENGAGE. 


MENT as GOVERNESS fn London is capable of the 
rudiments of NATURAL SCIEN sod inna eg vu oviedo d 
Freoch, German, and tho usual 

—Addresa, Mus K, Nature Oizo, em Dedi oed tradi se RAW C. 


REQUIRED, a MATHEMATICAL and 
NAIURAL SCIENCE MASTERSHIP ina 
CAMBRIDGE HONOUR- M ER —Addreas dare" Ain, car i eite Bat 
bxhers of Nature, sọ, Bedford S 








To ASTRONOMERS and OTHERS. A 
and A 


P ch ues depicts wond Eo of samice —D. W., Doctor's Cot- 
South $ 








FOR SALE. 
AN AMATEUR’S COLLECTION of FOS- 


SILS (stratigrapbicall ) Precious Stones, Ágates, Land, 
and Freshwater Ri Sia o a student of Primcral and 
uro Natural Hr«ory . the 


X 
Publisher of NATURE, For escis appir to X Y pou. 


WANTEDtoPURCHASE,a CLASSIFIED 
COLLECTION of BRITISH BIRDS EGGS Mus al be well 


autbenncated.—Apply, statin to E. E B, care of Mess 
Miche and (o. Bedford Butet brand, W.C 





To LECTURERS and OTHERKRS.—For 
Sale, a Browning AUTOMATIC ATIC ELECTRIC LAMP, with bat- 


large parabo 
Bultable Pagel ot Apis oY. ag eee res 





TO NATURALISTS and GEOLOGISTS. 
—Collectiona beanuful Womela from a lately-made Cutting near 
od Castle. S 


(mo Ad aen d in ine he ee Ith} are are 
with Paks 








NOTICE.— To ao ence Classes. — MOT- 
RSHEAD AND LABORATORY! FURNISHERS, EX. 
CHANGE STREET CRANCHTEL EQ 
in the SOUTH KENSIN Lists FOR THÉ 
Usk OF TEACHERS OF PHYSICAL SCLENCK (Laght, Hoar, 
Magnadun, &c ), and will be happy to show 





chaser pce of the various ts, or to forward 
pia oim Fae ga £5 m value free to any 
TRUSSES (Self-adjusting), in use for.the 
[s och "SALMON t ODY & vi epee ue teat soy 
rom 108, 
and Navy, sp, Strand, London. Price List post free, *» T 





CHEST EE ONDER and TROUSERS 


BRACE ciibhmed Be. ; m Chest Expanders from ss. 6g. SAL- 
MON ODY & i kei De. Established 1806, 


ELASTIC STOCKINGS for Varicose Veins 
x war Joints ; and LADIES’ ABDOMINAL BELTS, made 
‘Direcnons for self. ent and pocas post trea, med MON 
ODY & CO.. 39s, Strand, London i 
JAMES WOOLLEY, SONS, & CO., 


69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lasts on Application. 


HENRY- CROUCH’S 
; NEW CATALOGUE OF . 
MICROSCOPES, OBJECTIVES, &c. 


licer ei pu i Lope Ely Dea 
trated, forwarded on recarpt of 6 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C, 


Heerty oppòslte-Aldaragars Sasot ee ee 
W. LADD & CO. ^ 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment is the Royal Insiluison of Groat Britain). 








Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 


11 & 12, BEAK STREET, REGENT STREET, W., 


AXD 
199, BROMPTON ROAD, S.W. 


ESTABLISHED 14} 


Fune 11, 1874] NATURE xiv 








THOMAS D. RUSSELL, 2 : JUDSON’S DYES.—18 Colours, 6d. each. 
GEOLOGIST & MICROSCOPIST, RIBBONS, WOOL, SILK, FEATHERS, 
48, ESSEX STREET, STRAND, W.C. iudi deed unns dud wee aang uU 


(Late of Arundel Strost.) 





Full Instructions supplied Of all Chemists and Stationers 





RBS Foeni m0; car vo Har guts. JUDSON'S DYES.—Dyeing at Home.— 
Collections and Specimens of JUDSON'S simple DYES aro most useful and effectual. Kfbbons, 
Bntuh Fossils fram the Crag to the Sulurian inclusive. [5c ic gen gegen RA prea gel een ok Tp 
Detusled Catalogues pestfree. a few minutes withou gelling tho hands, volet, Age TA, 
maure, purplo, pmk, ponceau, claret, &c. 
Now rendy, é 

UDSON’S DYES.—Photographic Paper 
NEGRETIT. & ZAMBRA’S J Positives or, Photo-Printa should be dipped 1A hot watar and then rab. 

mitted to a UD Besun ects are 
NEW ENCYCLOPZEDIC CATALOGUE d tn green, pink, brown, and many othar colours-—U e Judson's 


for general tming Dye your Caries do Vinte- 
Olopaa, Mapa. pasate Peet ee 
Hydranhe, Hydrostatic, JUDSON'S DYES. — "Ferns, 


Grasses 
METEOROLOGICAL INSTRUMENTS, Flowers, and Sea-weeds may fey dyed most exquisite colours, green, 
numerous Comparative Tebletof Reference, and illustrated barn puple &c., by simply them m a solution 
puse ra kie Han Hundred E JUDS S DYES: Bouquet may be thus composed 


Hearing, Royal Svo, cloth, gilt lettered. 


R AND ZAMBRA, 
SCIENTIFIC INSTRUMENT MANUFACTURERS, &c., 
HOLBORN VIADUCT, 


43 Comil, zem Regent Steet and Crystal Palace, Sydenham, Lendon. | TTD SO N/S DYES.—For Colouring Archi- 


toa i quali dac They ey bo eat ber vi pe pnd or ee ee 

INTERNATIONAL EXHIBITION PRIZE UL D, dues, CANO, ADLE reci Hue, TEKE i HHL Ie 
MEDAL AWARDS, Baber dader 

London, rigt. Parla, 185. London, rs, Vienna, 1873. JUDSON’S DYES.—For Staining Wood.— 

FOR EXCELLENCE AND CHEAPNESS, off. They E TECH on record | Light Brown for 


M. PILLISCHER, 


Optician and Mannfacturer of 


ACHROMATIC MICROSCOPES. 
and all lands of Scientific Instrumenta. 


JUDSON'S DYES.-*Ink— Ink — Ink.—A 
TOU RU Rue Re e 












SIXPENCE PER BOTTLE 
Of Chemists and Olmen in London, Chemists and Stationers in the 
Country. 





ROYAL GEOGRAPHICAL SOCIETY. 


2t The ANNIVERSARY MEETING will be held (by pe mission of the 
immersion Ob. (C : P Chancellor and Senate) in the Hall of the University of London, Burlington 
Fr i Gardens, on MONDAY, June sand, atı pm. Right Honourable Sr H. 
BARTLE Frrrr, K.C.B., President, in the chair. 


PILLISCHER’S CLI- Wills’ t 5 
ey ate The DINNER will take place at Willis’s Rooms at balf-past 6 on tho 


in Sterling Silver in, samo day. Right Honourable Sr H. BaxiLx Feenz, K C B,, in the 
141, 4410, 171., 61n , in Wooden chalr. 
Case, 105, 2 Kew Certificate. 


, "Dinner Charge, Twenty-three Shillings, payable at the door; or Tichets 
ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON to be had and Places taken at 1, Savile Row, Burlington Gardens, 


APPLICATION TO 
The Friends of Members are admismble to the Dinner, 


88, New Bond Street, W., London. 


"THE GARDEN, 
A Weekly Illustrated Journal devoted solely to Horticalture in all ta 














THE ONLY CHEAP FARMERS’ NEWSPAPER, 


w^ Hardy Florey" alten Fee en Konno Y.L8 „Anthor THE CHAMBER OF 


Ce pe ae rad Apis of Pete, he 
a ariane n RI LTURE OUR 


Tho following are some of the subjects regularty troated of m its pagos — AND FARMERS' CHRONICLE, 
The Flower Gardan Hardy Flowers. 
Landscape Gardening. ‘own Gardens. 
The Fruit Garden. TheC : Edited by Joux Araxwxox CLarxr, Socretary to the Central Chamber of 
R and Window Gardens. ‘The Greenhouse and S 
pem un tore, special attention to the and of the Cham- 
Doto and Questions, The Wild Gardan. of x of Great Britain (which now upwards of 
‘Shrut u members papers on practical farming, 
Treas nd = Garden. Mir poe, of value to the 
“THE GARDEN” may bo obialned through all Newmagants and at the a Com S Cattle; sud shes klarisa of Monday 
Ghee see a a Pe CT d "Hali ae redt Both the eraning so zz to insure delivery to subscribers by the first post 
cura cR E Specimen Copies (post-free), On Tuesday morning. Price »4., or 15r. a your post free. 


y, Southampton Street, Covent Garden, S.W. Published by W. PICKERING, 21, Arundel Street, Strand, W.G. 
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A FEW 


ARTISTS PROOFS 


"THE PORTRAIT OF CHARLES DARWIN, F.R.S. 


(ENGRAVED ON STEEL BY CHAS. Hf JEENS), 
Have been printed on India Paper, and may be had at the Office of NATURE, 29, Bedford Street, Strand, W.C., 


PRICE 50, EACH, 
CR THROUGH ANY BOOKSELLER. 





NEARLY READY, 


TELEGRAPH AND TRAVEL. 


A NARRATIVE of the FORMATION and DEVELOPMENT of TELEGRAPHIC COMMUNICATION between ENGLAND ang INDIA, under 
Goremment, with incidental Notices of the Countries 


the Orders of Her Majosty's 


through which the Lmes pass 


By COLONEL SIR FREDERIC GOLDSMID, C.B, KC.S.1, 


With numerous [instrations and Mage. Sve. 


\ 


MACMILLAN & CO., LONDON. 





Eighth Thousand, cloth, xs, re Plates, 4 Coloured. 
HOW TO WORK WITH THE MICRO- 





BY DR. LIONEL BEALE, Y.P.8. = 
Ie PROTOPLASM —I. Dissentient. II. De- 
mA IIL Speculative. rd Edition, x5 Cae Plates, 
2. BIOPLASM, or Living Matter. 22 Plates. 
6r. Gal, 


Londón: J. & A. CHURCHILL. 
Philadelphia ; Y & BLAKISTON. 





LIGHT SCIENCE for LEISURE HOURS, 
re by R. A. PROCTOR, B.A. Two Series of Essaysi— 


,. Firat Series, including the Aurora, Storms, Magnetiyr, Retting on Races, 


poet 
Sarles, including Lie of Somerville, Gulf Stream, Climate 
d ERR ae ee ad 


London: LONGMANS, GREEN, & CO., Patemoster Row. 





In royal $vo, cloth extra gilt, price 314. Gal 
CONTRIBUTIONS to SOLAR PHYSICS. 


By J. NORMAN LOCKYER, F.B.8. I A Popular of In 
mto the Physloal of the Ban, with especial refo- 
rence to Recent IL to tbe 
Society of and the French Academy of with 
Notes, Illustrated 7 Piates and 175 Wood- 


sketch of the of the in constitution. 
of the cannot to be of interest to all who care for the rerolations of 
modern š excellence of 





cie ae ae pie 
s Even the may dextro TE E in” 
— News. 
London: MACMILLAN & CO, 
This day, in Gro, price 146, with Woodcuts. 
ETRUSCAN RESEARCHES, By Isaac 


TAYLOR, M.A. Whh Glossary and 


Index.” Pos 
:—The Prologue— T. and qunnii- Fehr Samer 
Notes on tho Etruscan Eruan ELIT 
Kpltaphe—W. Kinship— 
—F of Dedication—Ihe Ancient Yocabularies—Nsmes—Theo 


NEW ELECTRICAL ANEMOMETER. 


NO SHAFT REQUIRED.. 
INYENTKD NY 


J. E. H. GORDON, Carus COLLEGÉ, CAMBRIDGE, 


AP. 
ed compere SÍ wits tnd sealed buy a do 


“No. L to indicate direction on an &-in. dial, £30. 


and , Á 100. 
In these instruments the betwoen tho 
vane and diel is made by 3 oc 4 insulated wires. 
Tho battery hes to bo once in s months 
Tho paper can be cut off ss soon as desired, but the 
fae only etn ee oom s i 
ap eig unie eil placed at any 
distance the fans or cups. 


j 
| 
d 
al 
E 
i 
No. IV. Anemometer may now bo soen in achon at 


A. APPS, - 
433, STRAND, LONDON, W.C. 








TISLEY’S 
PENDULUM APPARATUS, 


Xi aque], rhich swa sia foe Uie eee 
work on - 
Redlectors for Wa iam tho Bora - 


waal o 
aAnodad 


Is 
a 
N.B.—fpechnen per dozen... o 
xo s. ind Se thy pial Figure tem Tir ria 39e O 
ek e e| oa Dick o 


EDUCATIGNAL SET OF ACOUSTIC APPARATUS, 


For performing many of inchoded Ín the Christ- 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, Jumm 1x. 


Boyar So crest at 8go- Specitoscopic Notes, te, A; On tho B sorgen 
of great ‘Thicknessos of calie End. Motallokial d potra On a New 
Class of Absorption Phenomena, &c : J. N 

S nnm 


RS. 
Socurry or Ariquanms, at 8.yo Letters of Lady Rachel Russell and 
Almack.—Contents of a Cut at Brougham, Wostmoreland. 


and of Curves 
Double Curvature : relation between the 
poten rite Pig alan Aso et Gs i adici eeu tit 
of two corretponding Arcs of a Hyperbola of Eccentricity ^ : J Gnffiths, 
sae at en teens 2 eee 
tons: Lord legh, IET C a System two 
Independent M. On Small Oscillations to any 
rango pieds s EJ. 
FRIDAY, Juws 12 
Juxiox PurLosormicAL Socixrr, at 8 —Tho Universal Ether and its Rala- 
tion to the Undulatory Theory of Light: J. E. Prideam. 
SATURDAY, Jum 13 
GEOLOGISTS’ ASSOLLATION.—Eacursion to Tilburston and Nutfield. 


MONDAY, June 15 


GroarariicaL SOCIETY, at 8 30. 
VICTORA INSTITUTI, at 8.—. 


TUESDAY, Juwx 16, 


fee 


ZOOLOGICAL SOCIETY, at 8.30 —On tho Nature of the Sac» vomited by the 
Hornbils : Dr J. lia. A further Commarcation pot ceram Gigantic 
Cephal recently encountered oe Coast of 
Saville Rice ort pani the Anstralian Bustard (Expe. 
detis anusirals): A. H Garrod 

STATISTICAL SOCIETY, at Vr pay tare among different Nations : 


Sir Char los W. Dilko; Tho Co-operatrre Land Movement: E. W. 
HoxriCULTURAL Socurry.— Meeting of Council 
WEDNESDAY, Jonx 17. 


METEOROLOGICAL SOCIETY, at —On the connection between Colhery Ex- 
and Weather in rf TR Es ¥.R.S , and W. Galloway.— 
Ponce 59 745 oe Stow.—- drurnal inequal- 

hea Thermometer as 


ture at Colombe] —Woather Report for 1873 at 
Woosung, Chma : Charles D Braysher.—At 9 —A Special General Mect- 
Bem bald, to consider a revised form of tho Byo-Laws proposed by 


the 


Products af the D of Castor Oil ne PETI Decom- 
positian Restitution 
of Burnt tel, J. J-L. of Alain Hiis TE em W Ramsey. 








TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 
Jt having ban sr that the the 


ydo dieu 
in NATURE of the Meetings, &c. of the varons provincial 
bie and Loi Sodate A E eee panes 
te the Members of such Societies, but to all whe ari interested in 
scientific and Elerary subjects, the Publishers have determined io 
devote a Pe A doe Trent oinas T TA nine. 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, br., af the nominal charge of One Shilling fer esch 


The Publishers of NATURE twill be glad if the Secretaries e of 
Secdaus will axi them in their endervours to make this weekiy 
Diary as cem bicis and useful as Notices intended Jor 
insertion therein must be sent, essed to the Publishers, by 
Wednesday Mormings. 

O¥rFick—~as9, BEDFORD STREET, STRAND. 


DRAPER'S INK (DICHROIC). 


THE NEW BLACK INE 
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JOHN WHITE, 228, Sey 
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pneri 10f., 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 





HOLLOWAY'S PILLS.—Medicine for the 


bo freed impurites and the 
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the full and efficent manner in which they accomplish 
These excellent search organ, pervade every 
timsue, and succesafully with all del 
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Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at tie Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should likewise be addressed, 

Now ready, Vol. 8, bound in cloth, price 10s. 64. 

Cloth Cases for binding all the volumes, price 15. 62. each. 

Reading Cases to hold 26 numbers, price 25. 6a. 

To be had through any bookseller or newsagent, or at the 
Office, 
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WORKS 


Oliver.—W'orks by Daniel Oliver, 
F.L.S., Professor of Botan 
don, and Keeper of the 
Royal Gardens, Kew :— 


F.R.S. 
in University College, Lon- 
erbarium and Library of the 


LESSONS IN ELEMENTARY BOTANY. With nearly 
Two E c Illustrthons New Edition, 18mo, cloth, 
45 . 


- This book is designed t9 teach the elements of Botany on 
Prof. Henslow's of selected Types end by the use of Sche- 
chapters, the elements of Struc- 

, introduces us to the methodical stud 
_ of the Ordinal T concluding chapters are en 
“How to Dry Pleats” and*' How to Describe Plants.” A 


Taable Closary 5 appended to the volume. In the prepera- 
tion. of this freo use has been made of the manuscript 


: máterlals ofthe late Prof, Henslow. 


FIRST BOOK OF INDIAN BOTANY. With numerous 
Tlustrations, Extra fcap. 8vo, 6s. 6g. 


This manual is, in the anthor’s ‘Lessons in Ele- 
men Botany,” adapted for use in India, In g it he 
has in Hoe tho often felt,*of some y réumé of 
Indian Botany, which be serviceable not only to residents 
oF Todi, Dat alio to ae about to proceed thither; desirous 
idea of the botany of the country. 

of all essential know: 


Penrose (F. C. n a METHOD of PRE- 
DICTING by GRAPHICAL CONSTRUCTION, OC- 
CULTATIONS of STARS by the MOON, and SOLAR 
ECLIPSES for any GIVEN PLACE T er with 
more methods for the Accurate Calculation of 

By F. C. PENROSE, F.R.AS. With 
Charts, Tables, &c., 4to, 127. 


The author believes that if, 
tlon of occultations can be 


more than by the method of on, it may 
prove Je to the nautical profession as well as to scien- 
tific tra or amateurs, The author has endeavoured 


beginner, instead of having to follow directions imper- 
fectly ma comprehend the meaning of each 
step, and be able to illustrate the practice by the theory, Be- 


necessary 
‘number of skeleton forms for working out cases in practice. - 


Roséoe.— Works by Henry E. Roscoe, F.R.S. 
Professor of Chemistry in Owens College, Manchester :— 


LESSONS IN ELEMENTARY CHEMISTRY, INOR- 
GANIC AND ORGANIC. With numerous 
and Chromolithos of the Solar S and of the Alka. 
ew Edition, 18mo, cloth, 


attainment of exactitude in the Low ge afte mh 


beet added 


IN: PHYSICAL SCIENCE. 


Roscoe—(Continued). 


SPECTRUM ANALYSIS, Six Lachine; with A 


as Maps, and Chromolithographs. aang ore 
21 


A Third Edition of these 

the moat recent discoveries 

“Tn six lectures he has the 
M dca eu M 
any reader of orcinary wilt be able 
rao priser mut ide E ' js, and what' are its 
claims to rank amongst the most signal triumphs of Science. "— 
ANoncen/ormist. 


Lectures, ali 
several additional ons, 
af the and set 
oL sucha way DM 


Stewart (B)—LESSONS in ELEMEN- 
TARY PHYSICS. By BALFOUR STEWART, F.R.S. 
Professor of Natural Philosophy in Owens College, Man- 
chester. With numerous Illustrations and Chromohthos of 
Ui portu of the Sun, Stars, and Nebulg, New Edition, 
18mo, 45. 6d. 


A description, in an elementary manner, of the most important 
of those Inws which regulate the phenomena of nature. The 
active agents, heat, light, electricity, &c., are ed as varie- 
ties of energy, ond the work is so arranged that their relation to 
one another, looked at in this light, and the paramount impor 
tance of the laws of energy, are clearly brought out. The volume 
contains all the. illustrations The Educational Times 
calls this *' the bean- of a scientific text-book, clear, accu- 
rate, and thorough." , 


'Thomson.—The DEPTHS of the SEA: an 
SS the Geral Reni of the Dred Cruises 2 
85 oo under e et Lightning during the Summers 


scientific direction of Dr. 
F.R.S., and Dr. W. Tie Thom 


PRs?) 
son, F. S. Ts LE THOMS N, Director 
of the Sclentfic Staff of the Chalne j 


Expedition. 
With nearly 100 Ene and 8 Coloured Maps and 
Plans. 8vo, cloth, gilt, 31s. 6d. 


It was the results recorded in this volume that induced the 
Government ta send out tie age pad Expedition now launched 
under the scientifie guidance of Dr. Wyville Thomson, which is 
spoken of as “ the most important surveying expedition which 
bas ever salled from any country.” 


Thornton.—_OLD-FASHIONED ETHICS, 
and COMMON-SENSE METAPHYSICS, with some of 
their Applicationg — B WILLIAM THOMAS THORN- 
TON, Author of “A Treatise on Labour." Svo, ros, 64. 


The following are the contents of the volume :—L Ante- 

Utilitarianism. II. History’s Scientific Pretensions. IIL Da- 
vid Hume ss a M IV. pacer. V. Recent 
Phases of Scientific A VL Limits of Demonstrable 
Atheism, 


Thudichum and Dupre.—A TREATISE on 
Seine ORIGIN, NATURE, and VARIETIES of WINE. 
leto Manual of Viticulture and Œnol 
i rte "THU ICHUM, M.D., and AUGUST D DIRE 
LD., Lecturer on Chemistry at Westminster ure es 
Medium 8ro, cloth gilt, 257. With 85 illustrative Wood. 
cuts, 


c A treatise almost unique for its usefulness alther to the wine- 
grower, the vendor, or the consumer of wine, The analyses of 
wine are the most wo have seen, exhibiting at-a 

the constituent p les of nearly all the wines known 
this coantry." — Wine Trade Review. 
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Kirchhoff (G.)—RESEARCHES on the SO- 
LAR SPECTRUM, and the Spectra of the Chemical Ele- 
ments, Dy G. KIRCHHOFF, Professor of Physics in 
the University of Heidelberg. Second Paft. Translated, 
with the Author's tanction, from the Transactions of the 
Berlin Academy for 1862, by Henry R. Roscor, B A. 
Ph.D. F.R S., Professor of Chemistry in Ovwen’s College, 
Manchester. Part IL 4to, 5s. 


“It is to Kirchhoff we are indebted for by far the best and 
mot accurate observations of these phenomena." — Fain. Revirw. 
“This memoir seems almost indispensable to every spectrum 
observer." — Philosophical Magasine. 





Lockyer (J. N.)J—ELEMENTARY LES- 
SONS in ASTRONOMY. With numerous Illustrations. 
Br J; NoguAN Locnyar, F.R.S. New Editon, 18mo, 
5s. 


The author has here aimed to give a connected view of the 
whole subject, and to supply facts, and ideas fouuded on the 
facts, to serve as & basis for su uent mudy and discussion. 
The chapters treat of the Stars and Nebula ; the Sun, the Solar 
System ; the Apparent Movements of the Heavenly Bodies ; 
the Measurement of Time; Light ; the Telescope and Spectro- 
scope ; Apparent Plices of the Heavenly Bodies ; the Real Dis- 
tances and Dimensions; Universil Gravitation. The most 
recent Astronomical Discovenes are incorporated. ‘‘ The book 
is full, clear, sound, and worthy of attention, not only as a popu- 
lar exposition, but as a scientific ‘Index.’ "—Atheneue:. “Tne 
most (rois of elementary books on the Sciences." — Non- 
conformist, 


Macmillan (Rev. Hugh).—HOLIDAYS ON 
HIGH LANDS ; or, Rambles ani Incidents in search of 
Alpine Plants. : Crown Bro, cloth, 6s. 


The aim of this book is to impart à general idea of the origin, 
character, and distribution cf those rare and beantiful Alpine 
plants which occur on the British hills, and which are found 
almost everywhere on the lufty mountain chalos of Europe, Asia, 
Afnca, and Ameiica, In the fint three chap'ers the peculiar 
vegetation of the Highland mountains 1s faily described ; while 
in the remaining chapters this vegetation 1s traced to ity nonhern 
cradle in the mountains of Norway, and to its southern Euro- 
pean termination in the Alps of Switzerland. Tne information 
the author has to give is conveyed in a setting of personal ad- 
venture. ‘‘One of the most books of its kind ever 
written.” —Liteary Ckurchmam. ‘Mr. M’s glowing pictures 
of Scandinavian scenery.’"—Saturday Review, 


FOOT-NOTES FROM THE PAGE OF NATURE. With 
numerous Illustrauons, Fcap. Bro, 5+. 


**The naturalist and the botanist will delight in this volume, 
and those who understand litle of the sciennfic parts of the 
work will linger over the mysterious page of nature here um 
folded to their view.” — ohn Bull. 


Mansfield (C. B.)J—A THEORY of SALTS. 
A Treatt-e on the Constitution of Bipolar (two-membered) 
Chemical Compounds. By the late CIIARLES BLACK- 
FORD MANSFIELD, ‘Crown $vo, 145. 


‘* Mansfield,” says the editor, ‘‘ wrote this book to defend the 
principle that the fact of voltsic decomposition afforded the true 
indication, if properly interpreted, of the nature of the saline 
siucture, and of the atomiuty of the elements that built it up. 
No chemut will peruse uus book without feeling that he is in 
the presence of an onginabthmker, whose pages are continually 
stygestive, even though their general argument may not be 
enurely concurrent in direction with that of modern chemical 
thought.” 


NATURE 


IN PHYSICAL SCIENCE. 


si 


Mivart (St. George).—-Works by St. George 
Mivart, F.RS., &c., Lecturer on Comparative Anatomy 
at St. Mary's Hospital :— 


ON THE GENESIS OF SPECIES. Crown 8vo. Second 
Edition, to which notes have been added in reference and 
reply to Darwin’s **Descent of Man.” With numerous 

Pp. xv. 296, 9s. x 


The aim of the author is to suppdétt the doctrine that the 
variotis species have been evolved by o natural laws (for 
the most part uoknown) controlled by the su inete action of 
“í natural selection,” and at the same time to remind some that 
there is and can be absolutely nothi physical science which 
forbids them to regard those laws as acting with the 
Divine concurrence, and in obedience to a creative fiat onginally 
imposed on the primeval cosmos, ‘‘in the beginniog," by its 
Creator, its Upholder, and its Lord. Nearly fifty woodcuts 
illustrate the letter-prest, and a cogplete index makes all refer. 
ences extremely easy. Canon ey, in his address to the 
‘* Devonshire Association,” says, ‘* Let me recommend earnestly 
to you, asa specimen of what can be sald on the other side, the 
' Genesis of Species,’ by Mr, St. George Mivart, F.R.S., & book 
which I am happy to say has been received elsewhere as it has 
deserved, and, I trust, will be received so among you.” 


LESSONS IN ELEMENTARY ANATOMY. With up 
wards of 400 Illustrations, 18mo, 6s. 63. 


This volume is intended to form one of the serles of Elemen- 
tary Class-books of Science, and the Lessons are intended in the 
first place for teachers and for earnest students of both sexes, not 
already acquamied with human anatomy. The author hes en- 
deavoured, secondly, by certain additions and by the mode of 
treatment, to fit them for students in medicine, and generally for 
those acquainted with human anatomy, but desirous of learning 
its more significant relations to the structure of other animals: 
the author therefore hopes his volume may serve as a handbook 
of Human Morphology. The book is amply illustrated with 
carefally-drawn woodcuts. 


Murphy.—Works by Joseph John Murphy:— 


HABIT AND INTELLIGENCE, in Connection with the 
Laws of Matter and Force: a Series of Scientific Esaaya. 
Two Vola. 8vo. 16s. 


The author's chief purpose iu this work has been to state and 
to discuss what he regards as the special and characteristic prin- 
ciples of life. The most inportant part of the work treats of 
those vital principles which belong to the inner domain of life 
itself, as distinguished from the principles which belong to the 
border-land where life comes into contact with morganic matter 
and force. In the mher domain of life we find two principles, 
which are, the author believes, co extengrve with life and peculiar 
toit: these are Habit and Intelligence. He has made as full a 
statement as possible of the laws under which habus form, dis- 
appear, alter under altered circumstances and vary spon- 
taneously. He discusses that most important of all questions, 
whether intelligence is an ultimate fact, incapable of beng re- 
solved into any other, or only a resultant from the laws of habit. 
The later part of the frst volume 13 occupied with the discusion 
of the question of the Origin of Species. The fist part of the 
second volume ıs occupied with an inquiry into the process of 
mental growth and development, and the nature of mental intel- 
ligence, In the chapter that follows the anthor discusses the 
sucnce of history, and the three concluding cbspters contain 
some idcas on the classification, the history, end che logic of 
the sciences. The author's aim has been to make the subjects 
treated of intelligible to any ordinary intelligent maa. 


THE SCIENTIFIC BASES OF FAITH. 8ro, 145. 


MACMILLAN & CO., LONDON. 


ES NATURE [Fune 11, 1874 
E. DENT. & CO., 61, Strand, & 34, Royal Exchange. 


g oe (FACTORY, SAVOY ST. " LOHDON. 
MANUFACTURERS OF.CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
“TURRET ‘CLOCKS (with or without Galvanic Contact Apparatus), ‘COMPASSES, &c., 
TO Hrz Majesty AND H.R.H. THE PRINCE OF WALES, ANY H.LM, THR EMPEROR Or RUSSIA. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. "va His Seed 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, , Greenwich. 
. : Catalogues or Estimates ex Appian 5 














the Office, 





particulars spphcatiom to the Secrotary. at 
.C. (Four Doors from Somerset Houee), LONDON. 
e od and poma prx, per post, ad 


IN THE PRESS. 


ISMAILIA 


A NARRATIVE OF 
THE EXPEDITION TO CENTRAL AFRICA 


FOR THE SUPPRESSION OF 


THE SLAVE TRADE. 
ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 
i By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 
AENEA TPE Ottoman Empire, 








lata Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal rg ate 
, Gfande Medaille d'Or de la ae ir de.Géographle de Pars, Honorary Member of the Geographical Societies of 
Berlin ' Author of the: Albert N’yanza Great Basin of the Nile,” the ‘Nile Tributaries of Abyssinia,” “Eight Years’ Wanderings 


in Ceylon,” “The Rifle and Hound in Ceylon," &c. 
= i ‘ MACMILLAN & CO., LONDON. 








THIS DAY, in 8ro, price 14s. 


ESSAYS AND ADDRESSES. 


DTE & LECTURERS OF OWENS COLLEGE, MANCHESTER. 
Published in Commemoration of the Opening of the New College Buildings, October 7th, 1873. 


CONTENTS. 





OPENING ADDRESS. By the Dake of Devonshire, E.G. 
F.R.S., President of the Court of Governors. 

‘On some Relations of Culture to Practical Life.” By J. 
G. Greenwood, Princ pel and Professor of Greek. ~ 
- © Ongnal Research as a Means of Education” By H. E. 

F.R S., Professor of Chemistry. 

** Solar Physics.” By Balfour Stowart, F. R.S., Professor of 
Natural Philosophy. 

“The Sune Distance from the Earth.” be T. H. Core, 
Professor of Natural Philoxophy. 

“The Limits of Geological. Knowl By W. Boyd 
Dawkins, F.R. S., Curator o! the Natural Museum, and 


Lecturer in Geology and Palaeontology. 
“The Use of Steam.” By Osborne Reynolds, Professor of 


Enginecring. 

Primeval Vegetation in its Relation to the Doctrines of 
Natural Selectiun and Evolution." By W. c. Williamson, 
F.R.S., Professor of Natural History. 


MACMILLAN & 


“Science and Medicine.” By A. Gamgee, F.R.S., Profes- 
sor of Practical Physiology and Histology. 

“Some Historical Results of the Sciehce of Language." 

S S. Wilkins, Professor of Latin and Comparative 


ology. 

“The Talmud.” By T. Theodores, Professor of Oriental and 
Modern Lan es. 

“(Provencal Poetry in Old and Modern Tunes" By E 
Breymann, Lecturer on French and Literature. 

“The Recent Reorganisation of the English Law Courts, in 
its Relation to their Past History.” By J. Bryce, D.C. L., Pro- 
fessor of Jurisprudence and Law. 

By W. Stanley Jevons, 


“The Rallways and tbe State.” 
Pro‘essor Tot Logic, and Mental and Moral Philosophy, 


F.R.S., 
and Polibcal Economy. 
“The Peace of Kurope." By E W. Ward, Professor of 


Englnh and History. 
CO., LONDON. 7 
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ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


4, St. Martin's Place, Trafalgar Square, W.C. 


(In which aro united the Anthropological Society of London and the Ethmo- 
logical Soctety of London ) Š 


Tieasurer 2 z E Rev Dunbar I. Heath, M A. 
Director | — m .. X. W Brabrook, Esq. F.S A. 
The Insttute will meet on Tuesday, June sxrd, at 8 o'clock pm 


:—'" of Cremation and contracted Burial in Derbyahire in 
ae and Bronze Ages.” By Rooke Pennington, Esq. 
M è 

3—“ Mythological Birds Ethnologicaly considered." By Miss A. W. 
Buckland, 


J. FRED. COLLINGWOOD, Sacrvtary. 


PHYSICAL GEOGRAPHY.—The PRO- 


ORSHIP VACANT in the Bedford College (for Ladies), 
pee Fa Se London (In October the wil be 


and 49, Bedford Square, 
demoved 1 Nos Sand g, York Place, Portman Square ) ons 
aro mvited, Information may be obtained from the hon sec at the 
Collego. 


JANE MARTINEAU, Hon Sec, 





QUEENWOOD COLLEGE, near STOCK 
BRIDGE, HANTS. 
Special attention to peed ae to Chemistry, both theoretical 
and practical 
References to Dr. Debua F.R 8 ; Dr. F. F.R S ; Dr. Roscoe, 
; fos Smi ; Dr. FRS., Dr. 1 
Iris uU Smith, i99 Dr. Tyndall, F R.S. Voelcker, 


C. WILLMORE, Princrpal, 





ROYAL COUNCIL OF EDUCATION.— 
The and Classrooms of Bernars College are open for 
Pople EVERY DAY and EVENING, The subjects of the above 
Exammatons can pe a «ther Privately or m 
pues Gp rad udi catu 





shll be had of Sowerby's Mineral Canchology, British and Exotic Mme 

, Ep Fungi, Brith , Zoological J Genera 
of &c, &c, as well as 
2 stock of second-hand books on ? chology, Entomo- 


logy, kc &c. SOWERBY, 1674, Strand. 





YORKSHIRE COLLEGE OF SCIENCE. 
Preaident—LORD F C. CAVENDISH, M.P. 

tha op Counc aroi 19 ee following Trota in daw or, 

1 A PROFESSOR of CHEMISTRY, also having chargo of the Che- 


Menor canons dh Te ence en of tho Leads School of 
one-third 
= Laboratory foes students enrenng 


£300 per annum, amd two-thirds of the b 
Application must be forwarded not later than July 
Secretaries, 16, St Andrew's Chathbers, Loodan wha will gre nie eee 
informe toon 
HENRY H. SALES, Honorary 
RICHARD REYNOLDS, f Secretanes 
June rst, 1874. 


ROYAL GEOGRAPHICAL SOCIETY. 





The ANNIVERSARY MEETING will be hald (by permision of the 
Chancellor and Senate) in the Hall of the Unrrerxty of London, Burlington 
Gardens, on MONDAY, June send, at x pm. Right Honourable Sa H. 
Barrut Fxxxr, K C.B , President, in the chair 

The DINNER will take place at Wilhe's Rooms at half-past 6 on the 
samo day. Right Honourable Str H., Baxır Fxxxz, KCB, mthe 
chair. 


Dinner Charge, Twenty-three Shilimgs, peyable at the door , or Tickets 
to be had and Places taken at x, Sevile Row, Barlmgton Gardens. 


The Friends of Members are admissible to the Dinner 


THE SCIENTIFIC CLUB. 


The SCIENTIFIC CLUB having REMOVED from tho WESTMIN- 
STER PALACE HOTEL to thar CLUB HOUSE. Applications for 
Nomberahips and other Communications should be addressed— 

Tho Seceeraxy, 
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-“On tho Osteology of tho Marsupialia. (Part IV.) Bones of the trunk 
and hmba, PAeaceamcys." S sor Oran, B. F.R.S. F.Z.8. 
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WEDNESDAY, Jom a4. 


RovAL Socnery or LirggATURE, at 8—The Commerce of Anaent Rome 
with the East : Mr Vaux. 


LONDON INTERNATIONAL EXHIBITION 


AND ROYAL ALBERT HALL, SOUTH KENSINGTON, 1874 
OPEN DAILY, xo a m. to 6 p.m. 
ADMISSION zs. Wodnesdays, ar. 6s. 





MILITARY BAND 
every THURSDAY and SATURDAY at Three, and 


PERFORMANCE on the GRAND ORGAN 
DAILY (except Monday, the snd of June) by Mr. WILLIAM 
CARTER, at 4. 

FOREIGN EXHIBITION OF WINE 
CELLARS OPEN FREE to VISITORS to the Bahlbinon from : to 
sp pm 
JUBILEE MEETING 


Of the SOCIETY for PREVENTION of CRUELTY to ANIMALS on 
MONDAY, sand June 








JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS, 


For Lecture and , Laboratory Instruction, &c, 
SETS OF APPARATUS AND CHEMICALS 
For the various Pubic Examinations 
Portable Chemical Cabinas adapted for Private Study. 

Price Lists on Application. : 








EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


For performing many of the experiments, included in the Christ- 
bus Loccures given by Dr. ‘Tyndall at the Royal Insntuton 5$ § 0 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


17$ BROMPTON ROAD, S.W. 
(Three minute walk from South Kensington Museum), 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


London, 1851. Pans, 1855. London, 1868. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS 
e 


M. PILLISCHER, 


Optician and Manufacturer of 
ACHROMATIC MICROSCOPES, 
and all kinds of Scentlfic Instruments, 












Mensa 43, Bux Binocular, £10 101 
PILLISCHER'S N New Senes of 
Correction 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 


88, New Bond Street, W., London. 


In royal 8vo, cloth extra gilt, price 315. 6d. 
CONTRIBUTIONS to SOLAR PHYSICS. 





Tues asd ro Wook 

“Tho first part of the work, presenting the reader with a continuous 
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WORKS IN PHYSICAL SCIENCE. 


Wallace (A. R. ONTRIBUTIONS to the 
THEORY of NATURAL SELECTION. A Seres of 
Eae By ALFRED RUSSEL SE Author 

oe Archipela 0 n J Edi ion, il 
Corrections and Additions. Crown 8vo. 8s. 6, 


“ He has combined an abundance of fresh and original facts 
with a liveliftss and sagacity of which are not often 
so effectively on gp small a scale.” Saturday Renew. 

The ys in this volume are :—I. ‘On the Law which has 
regulated the introduction of New Species.” IL “On the Ten- 
dencies of Varieties to depart mdefinitely from the Original 


Type.” UL “ , and other Protective Resemblances 
among Animals.” IV, “Tho Malayan Papili as illu- 
irattve of the Theory of Natural Selecton” V. “On Instinct 


in Man and Animals.” VL “ The Philosophy of Birdy Nesta” 
VIL “A Theory of Birds’ Nests.” VIIL “Creation by Law.” 


IX. “The ent of Human under the Law of 
Natural Selection.” X. “ The Limits of "Natural Selection as 
applied to Man.” 


Warington.—THE WEEK of CREATION; 
OR, THE COSMOGONY OF GENESIS CONSI- 
DERED IN ITS RELATION TO MODERN 
SCIENCE. By GEORGE WARINGCON, Author of 
“The Historic Character of the Pentateuch Vindicated.” 
Crown 8vo, 4s. 6d. 


the Cosmogony. Its is also investigated, and a chapter 
ert tis natie Hon of tho pesca m which ‘the difi- 
culties occur. '' A very able vindication of the Mcsaic Cos- 
mogony, by & writer who unites the advantages of a critical 
knowledge of the Hebrew text and of distinguished scientific 
aitainments.”— Spectator. 


Wilson.—Works by the late George Wilson, 
M.D., F.R.S.E., Regius Professor of Technology in the 


Umversity of Edinburgh :— 


RELIGIO CHEMICI. With a pere Deed ee 
after a design by Sir Noel Paton, Crown 8vo. 8s, 6d. 


es Kx dede d says the Preface to this volume, *‘ had itin 
his heart for many years to write & book to the 


fmished waiting to be set, some of them are now given ina 
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ted." Contents of the volume are :—'' C 

and Natural E “The Chemistry of the Stars; an 


Final Causes ; 
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a zl eloquent wd and a man whose piety and 


THE PROGRESS OF THE TELEGRAPH. .Fcap. 8ro. 1. 
te view of the progress of the greatest of 


out 


Wilson (Daniel.—CALIBAN: The MISS- 


tos Hie present state of the controversy as to the origin of man, 
this work of & com t scholer and critic, in w 

ster Caliban is ed from various points of view, will be of 
considerable interest. Besides ‘r Calian,” the work treats of 
various other matters of interest, as ‘‘ The S 
natural,” ‘“ Ghosts and » “Fairy Folk-Lore,” (The 
Commentators,” ‘The Folios.” Tho two last chapters contain 
notes on " The Tempest,” and “A Midsummer Night's Dream.” 


Winslow.—FORCE and NATURE: AT- 
TRACTION and REPULSION. The Radical Principles 
n Papua. discared in tliele Readona to Ph - 


ological Develop C. F. 
LOW, M D. Bre 14s. Ed 


The author having for Investigated Nature in many direc- 
tions, has ever felt unsatisfied with the physical foundations 
which some branches of science have been so long cople (o 


to attraction does not also exist as an all- 
element in nature, and so operate as in some way to 
action of what is considered by the scientific world a 
se farce. "The aim of the present work is to set forth this 
subject in its broadest and in such a manner as to invite 
thereto the attention of the learned. Tho ects of the eleven 
chepters are :—I. S IL Matter, Force, 
ptr ara IV. Mog vonon Fore, Union 
Inseparabllity Matter orce. and VIII. 
Nature and Action of Force—Attraction~R i IX. 


coma! Rees X. Mechanical Fore XL Central 
Forces and Celestial Physics. 


Wurtz._A HISTORY OF CHEMICAL 
THEORY, from the of Lavolsler down to the 
time. By AD. WUR Translated by HENRY 
F.R.S. Crown 8yo, 6s. 


“ The discourse, as a res of chemical theory and research, 
unites singular luminousneas a grasp. A few judicious notes 
are added by tho translator," —Pu// Mall Gasette, 


ATTS, 


Guillemin.—The FORCES of NATURE: 
A Popular Introduction to the id of Physical Phe- 
nomen, By AMEDEE G - Translated 
from the ari ul cs LoCKYER; and 
Edited, with i and N by J. Norman 
Locxyrr, F.R.S. Illustrated by 11 Coloured Plates and 
455 Woodcuts. Second Edition. Imperial 8vo, cloth, 
extra gilt, 315. 6a 


t Translator and Editor have done justice to their trust, ‘The 
text has all the force and flow of original writing, combining 


faithfulness to the author's meaning with purity and mdependence 
in to idiom ; while the i on and accuracy 
work hout speak of the watchful editorial 


with pleasure, is; that among TOTES Ok ia class no publication 
can com either In literary completeness or in artis- 
tic grace with it,”—Satedoy Review, ` 
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Continental 
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CONTENTS. 


OPENING ADDRESS. B the Duke of Devonshire, K.G. 
F.R.S., President of the Cort oe Governor, 

‘On seme Relations of Culture to Practical Life.” By J. 
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“The Limits of G Knowl ” By W. Boyd 
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F.R.S., Professor of Natural History. 
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“Same Historical Results of the ce of Language. 
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lish Law Courts, In 
its Relation to their Past’ History.” ryce, D.C.L., Pro- 
fessor of Jurisprudence and Law. 

“The Railways and the State.” By W. Stanley Jevons, 
F.R.S., Professor of Logic, anc Mental and Moral Philosophy, 
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“The Peace of Europe." By A. W. Ward, Professor of 
English and History. 
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, to justify his Vehriot res Penne aa eic Nadia , o 
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La Lyre Francaise. Selected and arranged, with Notes, by Gustave Masson, French 
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STER PALACE HOTEL to ther CLUB HOUSE. Applications for 
Momborships and other Communications should bo addressed— 

` The SECRETARY, 
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BRITISH ASSOCIATION for the AD- 
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The NEXT ANNUAL GENERAL MEETING will be held at BEL- 
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Profesor TYNDALL, D.C L. LL D. F.RS32F:C8. 
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that, under an from r871:, the acceptance 
Memon, and the days on which are to be read, are now, as far as 
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G. GRIFFITH, MA, 
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arranged to suit Engiwh habitu Mr. do Bandis is pected by cane 

tent and is able to offer, in addriion to French and Germen 
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PRIVATE TUITION.—A Cler 
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cn application. ers exceeding £2 vaine delivered to 
rallvey station in Ragland, xd 








TRUSSES (Self-adjusting), 2 use for the 
lest sixty yours, and same late Majosty Wilham IV. 
LUN om SALMON C ODY & )- erit the Army 





CHEST EXPANDER and TROUSERS 
MON ODY & CÓ, opa 





ELASTIC STOCKINGS for Varicose Veins 
or Weak Jants; and LADIES’ ABDOMINAL BELTS, made to 
se. Directons for salf-measurermont and pocas post free SALMON 
ODY & CO., 293, Strand, London. 





NATURE.—Wanted clean Copies of Nos. 
I0, I3 apd rx NATUKE Office, ag, Bedford ftrand, W.C 
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NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 
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HENRY CROUCH, 
66, BARDICAN, LONDON, EC, 


Mealy, opposto Alderagato Biroot Station, etropoltan Railway, noar 


Now ready, 


NEGRETTI & ZAMBRA’S 
NEW ENCYCLOPÆDIC CATALOGUE 
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METEQROLOGICAL INSTRUMENTS, 
numerous Comparative Tablesof Reference, and illnstratod 
NEGRETTI AND ZAMBRA, 

SCIENTIFIC INSTRUMENT MANUFACTURERS, kc, 


HOLBORN VIADUCT, 
45, Cornhill, 122, Regent Street, and Crystal Palace, Sydenham, Londos. 
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Detailed Catalagues 5ost ms. 


Third Edition, royal 8vo, cloth extra, ars. 
SPECTRUM ANALYSIS. By Professor 
ROSCOE T.R.8. With Appendices, Engravings, Mapa, and Chromo- 
Pes T unimportant k oL a pook on sich a eee 
remain gtd sie tod rates ty eara wich om tho 


“The lectures themselves most admirable olemontary treaties 
on the ect, whilst by the in appendices to each lecture 
of extracts the most r momona, the author hes rea- 


dered rt equally waluablo as a taxt-book for advanced students.”— Wartseie- 
ster Review, 
MACMILLAN & CO., LONDON. 
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EDUCATIONAL REVIEW. 


A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, 1874), on the Languages, Antiqui Scenery, Races, 
Creeds, and Legends of all Countries ; con also copious 
Reviews of New Publications—British and Foresgn— Tranala- 
tons in Prose and Verse, and thorexphly practical Lessons in 
European and Oriental Treito quarto pes 
Price Sixpence. Obtaingble through all Booksellers and News- 
vendors in the United Kingdom, or direct from the Publishers, 
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London: Thomas Cook and Son, Excarsionists, ere se 
Circus, E.C., and 105, 106, and 107, Fleet Sreet EC. od- 
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THB ONLY CHEAP FARMERS’ NEWSPAPER, 
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AGRICULTURE JOURNAL 
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Edited by Jom Araxkxox CrLaxxx, Secretary to the Cantral Chamber of 
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“THE GARDEN "is conducted by WILLIAM ROBINSON, Y L £., Anthor 
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Tho Flower Garden. Hardy Flowers, 
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Devoted to Chemistry as applied to laa i Agriculture 
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in advance, i postage to United 


Fol and carefully-prepared Market Reviows and Prices Current of Drugs 
and Chemicals of aro given in each npmber for New 
York, Boston, and ia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 
Spruce Street, New York ; Hanover Boston ; and South 
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THE NEW BLACK INE 
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Blottng-paper may be applied at the 
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X rft. square), which serros asa for the 
workon es -— or -lno o 
Reflectors for the Figures on the Screen ff -~ sie 6 
puo on card, PME E - 083 2 
incinding Figures rirtor:g- o 7 
on blackened tho Lantern .. per sida.. o 3 6 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, 
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pa Locus ire by Du Iste de Rent eae cy 5e 


TISLEY AND SPILLER, 
OPTICIANS, &oc,, 


172; BROMPTON ROAD, S.W. 
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ELEMENTS OF METALLURGY. 


A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 
By J. ARTHUR PHILLIPS, M. Inst. C.E, F.C.S., F.G.8S., &c. 
Ancian Elke do Ecole dos Minos, Paris; Anthor of “Mining and Matalfirgy of Gold and Silver,” &o. 


London: CHARLES GRIFFIN & CO., Io, Stationers’ Hall Court. 
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MANUAL. OF BOTANY, 


ANATOMICAL AND PHYSIOLOGICAL 
FOR THE USE OF STUDENTS. . 
By BOSE BROWN, M.A.. Ph.D, F.L.S., F.RG.S., &c. 
„ Lecturer on Botany, Edinburgh. 
860 Illustrations, Crown Svo, 125. 64. 
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THE PORTRAIT OF CHARLES DARWIN, F.R.8. 


(ENGRAVED ON STEEL BY CHAS. H. JEENS), 
Have been printed on India Paper, and may be had at the Office of NATURE, 29, Bedford Street, Strand, W.C., 
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ZOOLOGICAL SOCIETY'S LATEST | ECLIPSES PAST and FUTURE, with 


GENERAL HINTS for OBSERVING the HEAVENS. Rer. S. 
PUBLICATIONS. D JOHNSON, FAS Pati An Accomt of Hchpees fom the 
: B = to the present, &c Part 1I. A Descrip- 
“ Proceedings of the Scientific M f Exe Sockaty tor 287: on L thon of Celestial Objects worth observing with 
containing the Papers read at the Mectings in [ermary and Fobro" 
ary, 1874. Wih ss Plates, mostly coloured, res. , with Plates, uncoloured, PARKER'S, 377, Strand. 


of the Zoological Sociwty from 1830 to 1847, 
from 1848 to 1860, and from 186: to 1870, m three volumes, Price Gs. ad 


volume. ——— NEW EDITION OF SIR W. R. GROVES WORK ON THE 
NOTICE. | PHYSICAL FORCES. ` 

VESTE is = m TENEAT. On Tuesday, the goth instent, In z vol Svo. - 

Pert [containing Papers read i fed Apel Oa Laos e ^ | THE CORRELATION OF PHYSICAL 

ur NE s" M art J ga em lom the Har Sir WR Gee, MA KR S one of tho Judges of du 
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re London : LONGMANS & CO., Paternoster Row. 
TRANSACTIONS OF THE SOCIETY.. 
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BT. Grozax Ant, F.R.8.—“ On the Artal Skeleton of the Ow- s 
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Porcupine” db ré arc ag rre i a OTE ae ai Ies.) - eae 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, JUXX a5. 
BOCIETY OF ÀAWTIQUARIER, at 8.90 —On the Seal of Countess of 
Perche: C. S. —On at Rome Nac on CR 
FRIDAY, Juxx 26, 
Quxxxrr Microscoricat Cus, at 8.—Binocolar Mi 
Juxiog PmiLosormicAL SocixrY, at 8,—Cremation: Mr. 
TUESDAY, JUXE y- 
RovAL HorTICULTORAL SOCIETT, at 2,.— Meeting of Council, 


WEDNESDAY, Jory z. 
RovAL HoxTICULTURAL Socrery.—Show of Cut Roses. 
ANTHEOPOLOGICAL ÍXSTITUTE.—Specu] Meeting at Bothnal Green Mu- 
seum.—Col. Lane Fox on the Principles of Classification in ns Anthropo- 
logical Collection. 


:S Holmes 








TO SECRETARIES-OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


Ti having aree eda the ion of a weekly Diary 
in NATURE of the Meetings, &c. of the various provincial Scien- 
tific and Literary Societies would be found very useful, noi only 
te the Members of such Societies, but to all who are interested in 
scientific and Hterary subjects, the Publishers have determined to 
devels a o} ikeir Advertisement columns le tkis Cee and 
te inseri NOTICES OF MEETINGS, SUBJE F LEC- 
TURES, &., af the nomnal charge of One Shilling for each 
insertion, 


Diary as complete and wiegul as Notices intended for 
insertion theren musi be sent, to the Publishers by 
Wednesday Mornings 

Orricx—2z9, BEDFORD STREET, STRAND. 





“NATURE?” 


Nearly all the Back Numbers of NATURE may be obtained 
any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communicatons re- 
lating to ADVERTISEMENTS should hkewise be addressed. 
Now ready, Vol. 8, bound in cloth, price ras. 6a. 
Cloth Cases for binding all the volumes, price Is. 6g, each. 
Reading Cases to hold 26 numbers, price 2r. 6d. 
To be had through any bookseller or newsagent, or at the 
Office, - 
49, BEDFORD STREET, STRAND, W.C. 
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ETRUSCAN RESEARCHES, By Isaac 
TAYLOR, MA With Glossary and Index 


CoxTEWTS:—Ihe gc eser agi rei "Turanins— 
Notes on tho Etruscan o Etruscan M a The 


Numerals— Epitaphs— W: 
—Forms of Dedication—Tho Ancient 


London. MACMILLAN & CO 





Second Editiqn, royal 8vo, cloth extra, 315. 6s. 


u Tramhtor and editor have done justice to ther trust. The text bas all 
the force and flow of on faithfulness to the author's 


Kem. 


MACMILLAN & CQ., LONDON. 


JUDSON'S DYES.—18 Colours, 6d. each. 


RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in ro minntes without soiling the bands. 
Full Instroctions supplied. Of all Chemists and Stationers. 
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them m a solution 
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Bottle of JUDSQN'9 DYES, violet, red, or magenta, will 
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mnn , also black, lavender, magenta, and many other colours 


SIXPENCE PER BOTTLE 
Of Chemists and O:lmen in London, Chemists and Stationers in the 
Country. 





HOLLOWAY’S OINTMENT and PILLS. 


the former disesso remorse- 


from 
will mfalhbly cure both te After the affected parts have been 
fomented with hot brine, and the akın has been dned Hollo- 
way's Ointment must be well and perseveringly rubbed 10 for n few 
i must be taken accordmg to the 





POPULAR ASTRONOMY. By G. B. 
AIRY, Astronomer Royal With Ilustrators. Soth and Cheape 
Edition. 18mo, cloth, 4s 6s. 


opular Astronomy in general hes many mannels, but none of them 
supersede the Six. Lectures of the Astronomer ,under that tthe. Its 
to the observatory, 


made are fully described 
astronomical] statements 


MACMILLAN & CO, LONDON. 





In royal Svo, cloth extra gilt, price ars. 64. 


CONTRIBUTIONS to SOLAR PHYSICS. 
By J. NORMAN LOCKYER, Ean Popolar ge of Te 
Seno to Recent Spectrewcoyie Research iar diviene Sorel 

Society of and the French Academy of Sciences with 

Notes. Illustrated by 7 Coloured Lithographic Plates and 175 Wood- 
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WORKS IN PHYSIOLOGY, ANATOMY, &c, 


Allbutt (T. C.))—On the USE of the OPH- 
THALMOSCOPE in Diseases of the Nervous S and 
of the Kidneys ; also in certein other General rders, 
By THOMAS CLIFFORD ALLBUTT, M.A. M.D. 
Cantab., Physician to the Leeds General Infirmary, Loc- 
turer on Practical Medicine, &c. Svo, 15x. 


The Ophthalmoscope has been found of the highest valne in 
the investigation of nervous diseases. Bat it is not easy for 
physiciana who have left the schools, and are engaged in prac- 
tice, to take up a new instrugent w requires much skill in 
using ; itis therefore hoped that by such the present volume, 
contai the results of the author's extensive use of the instru- 
ment in of the nervous zystem, will be found of value. 
After four introductory chapters on the history and value of the 
Oph and the mexner of investigating the states of 
the optic nerve and retina, the author treats of 
eases with which changes aro associated, md describes the 
way in which such associations take place. Besides the cases 
referred to throughout the volume, the A ix contains details 
of 123 cases illustrative of the subjects discussed in the text, and 
a. series of tabulate! cases to show the ophthsimoscopic appear- 
aapea of he eye in DONUM. Dementia -Melancholia and 
Monomanis, Idiotcy, Paral: The volume w 
illustrated with two coloured plates of morbid xppearances of the 
eyo under the ophthalmoscope. _¢ 


THE EFFECT of OVERWORK and STRAIN on THE 
HEART and GREAT BLOOD-VESSELS, (Repnnted 


from St, George's; Hospital Reports.) 2s. 6d. 
Anderson.—On the TREATMENT of DIS- 


University, Physician to the Dispensary for Skin Diseases, 
= &e., Glasgow. Crown 8vo, cloth, 5s. 


The first part of this work consists of a carefully tabulated and 
critical analysis of 11,000 cases of skin disezse, 1,000 of these 
having occurred in the authors private 
his hospital ce. These cases are 


of the work treats of the Therapentics 
km, and will be found to contain many 
hints, the results of a &nd extended experience, as to the 
most succeseful method of treating their multitudmous forms, 


Anstie(F.E.)—NEURALGIA & DISEASES 

which LE IT. By FRANCIS E. ANSTIŒ, 
M.D. M.R.C.P., Senlor Assistent Physician to Westmin- 
ster Hospital.  8vo, ros. 6a. 


He bas gone into the whole ject indicated in the title a4 
Zu, gol the publishers believe m pe tond that heas 
presented it in an entirely original light, and done-much to rob 
fhis excruciating and hitherto refractory disease of many of its 
terrors. ° 


Barwell.—The CAUSES & TREATMENT 


o vailous dis, 


Corfield (Professor W. H.)—A DIGEST of 
FACTS RELATING to the T TMENT and UTILI- 
SATION of SEWAGE. By W. H. CORFIELD, M.A. 
B.A, Professor of Hygiene and Public Health at Univer- 


sity College, London. 8vo, ros. 64, Second Edition, 
corrected and enlarged. 1 


The authcr in the Second Edition has revised and corrected 
the entire work, and made many important additions, The 
headings of the eleven chapters are as follow :—I. Early Sys- 
tems. Midden-Heaps and Cesspools II. Filth and Disease 
—Cause and Effect. IIL Improved Midden-Pits and 


? 


Midden-Clozets, Pail-Closets, &c, IV. The loset Systems. 
V. Water-Closets, VL Se VIL Aspects of 
tho Water-Carrying System. Value of ; Inj 

to Rives, IX. Town ; Attempts at Utilisation. "X 
Filtration and Influence of Farming 
on the Public H —An abridged account of more re- 


contmins 2 concise state- 
ment of the views which the himeelf has been led to 
adopt: references have been inserted throughout to show from 
what seurces the numerous quotations have been derived, and 
an Index has been added. 


Elam (C.)—A PHYSICIAN’S PROBLEMS. 
By CHARLES ELAM, M.D. M.R.C.P. Crown 8vo, 
Os. 


CONTENTS :—'' Natural He e” “On eration in 
Man." “On Moral and Canes Epidemics? Boo v. 
Mind." “‘Ilhsions and Hallucinations.” “On Somnambmu- 


lim.” “Reverie and 


—organic and functional—fíar deeper 
and more recondite than those generally believed in, 


een, &c, :— 


DISEASES ofthe STOMACH: being a new and revised 
Edition of the “ Diagnosis and Treatment of the Varieties 
af Dyspepsia.” Bro, 8s, 6d. 


the ARTIFICIAL PRODUCTION of TUBERCLE ta 
the LOWER ANIMALS. With Coloured Plates, 4to, 
55 : 


In this Lecture Dr. Fox describes in minute dotail a 
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Fox.—(Continued.) _ 


ON THE TREATMENT OF HYPERPYREXIA, as Dlm- 
trated in Acute Articular Rheumatism by means of the 
External Application of Cold. 8vo. 2s 64 


The object of this work is to show that the class of cases in- 
cluded under the ttle, and which have hitherto been invariably 


com with those of methods followed by other eminent prac- 
titonerm A ed are tables of the observations made on the 
tem ing eee a table showing the effect 
the of ¢ patients in the baths employed, in order 
exhibit the rate at which the tem was lowered in each 
case ; a table of the chief details trent to canes ee 

to in vanous 


a series of sphygmographic tracings of the pulses 
petientz “A study of rare value. Should 
everyone." —Meatcal Press and Circular. 


Galton (D.)J—AN ADDRESS on the GENE- 
RAL PRINCIPLES WHICH SHOULD BE OB 
SERVED IN THE CONSTRUCTION of HOSPITALS. 
Delivered to the British Medical Association at Leeds, July 
1865, Py DOUGLAS GALTON, CB., F.R S. Crown 

vo. 3f 


In this Address the author endeavours to enunciate what are 
those principles which seem to him to form tho starting-potnt 
from which all architects should proceed in the construction of 
hospitals. Besides Mr. Galton’s the book contains the 
opinions expressed in the subsequent by peroral eminent 
medical men, such as Dr. Kennedy, Sır James Y. Simpeon, Dr. 
Hughes Bennet, and others, The work is illustrated by a number 
of p sections, and other cuts. 


“í An admirable of 
those conditions of structure which most conduce diripere 
economy, and convenience. "— Times. 


Hood (Wharton.—ON BONE-SETTING 
(eo called), and its TION to the TREATMENT of 
{OINTS CRIPPLED by INJURY, RHEUMATISM, 

FLAMMATION, &c, & By WHARTON P. 
HOOD, M.D. M.R.C.S. Crown Svo. 45. 64. 


The author for a period attended the London practice of the 
late Mr. Hutton, the famous and successful bonc-setter, by 
whom he was initiated into the m of the art and practice. 
Thus the author 1s amply to write on the subject from 
the point of view while his professional education 

him to consider it in its scientific and surgical bearings. 
In the work he gives a brief account of the salient 
features of a bone-setter's method of procedure in the treatment 
of damaged joints, of the results of that treatment, and of the 
class of cases in which he has seen it prove successful. Tho 
author's aim is to give the rationale of the bone-setter's practice, 
to reduce it to somethmg like a scientific method, to show when 
force should be resorted to and when it should not, and to initiate 

into the secret of Mr. Hutton’s successful mani i 
Throughout the work a great number of anthentic instances of 
successful tioatment are given, with the details of the method of 
cure ; and the Chapters on Manipulations and Affections of the 
Spine are illustrated a number of ap and well. 
executed cats.  ''Dr. Hood's book is of instruction, and 
should be read by all surgeons,” —Madical Times. 


e 
Humphry.—W'orks by G. M. Humphry, 
M.D., F.R.S., Professor of Anatomy in the Univernty 
of Cambridge, and Honorary Fellow of Downing College :— 


Humphry.—(Continued.) 


THE HUMAN SKELETON (including the Joints) With 
260 Illustrations, drawn from nature. Medium 8yo, 28s. 


In lecturing on the Skeleton it has been the author’s practice, 
instead of giving a detailed account of the several to 
request his students to get up the descriptive anatomy of certain 
bones, with the aid of some work on osteology. Ha afterwards 
tested their acquirements by examination, endeavouring to supply 
deficiencies and correct adding also such information— 
physical, physiological, pathological, and ho had 
gathered from his own observation and researches, end which 
was likely to be useful and excite an interest in the subject. 
This additional information forms, m great the material of 
this volume, which is intended to be supplementary to existing 
works on anatomy. Considerable space has been devoted to the 
description of the jomts, becanse it is less fully given in other 
works, and becanse an accurate knowledge of structure and 
peculiar form of the jojnts is o sential to a correct knowledge of 
thet movements: The Uo ap oi were sil drawn apon 
stone nature ; and in most Ins from 
ere fon he perse by tha anther kineale wesc cane 
the stamp of the accomplished scholar, and evidences of the 
akilfol anatomist.” —Medical Times and Gaxetle, 


OBSERVATIONS IN MYOLOGY. 8vo, 6s. 


Prof Humphry's previous works have gained for him a very 
hihi position as ae original anatomist, and tho present it is 


valuable to all who take an interest in the 
anatomy, The work includes the Myology 
Lepidosiren, Dog-Fish, Ceratodus, and 1 a Clas 

the Nerves of Cryptobranch and Lepidostren and the Disposition 
of Muscles in Vertebrate Animals, The volume abounds in care- 
fully executed illustrations. 


JOURNAL OF ANATOMY AND PHY. 
SIOLOGY. 


Conducted by Professors HUMPHRY and NEWTON, and 
Mr. CLARK of Cambnd Prof. TURNER of Edinburgh, 
and Dr. WRIGHT of blin. Published twice a year. 
Old Series, Parts L and IL, price 7s. 64. each. VoL L 
containing Parts L and IL, Royal 8ro, 16s, New Series, 
Parts I. to IX. Gs. each, or yearly Vols. 125. 64. each. 


Lankester. — COMPARATIVE LON- 
GEVITY in MAN AND the LOWER ANIMALS. 
By E. RAY LANKESTER, B.A. Crown 8vo, 4s. 6d. 


This Esay gai the prire offered tho Un 
Oxford for tho pepe on. the mbject ich it treats, 
i subject is here treated m a thorough manner, both 
i y and statistically. 


Maclaren.—TRAINING in THEORY and 
PRACTICE. By ARCHIBALD MACLAREN, the 
L ium, Oxford, crown Sro. Second and enlarged 

tion, ; 


The ordinary agents of Health are Exercise, Diet, Sleep, Air, 
Bathing, and Clothing, In this work the author examines each 
of these agents in d and from two different points of view. 
First, asto the manner ın which it is, or should be, administered 
under ordi circumstances : and secondly, in what manner 
and to what extent this mode of administration ts, or should be, 
altered for purposes of training ; the object of “ training,” accord- 
wg to the author, being “to put the body, with extreme and 

care, under the influence of all the agents which 
promote its health and strength, in order to enable it to meet 


of 


extreme and exceptional demands upon its energies.” Appended 
are various and tables relati to boat-racing, 
and tables connected with diet and “The philo- 


sophy of human health has seldom received so aptan expo- 
"__Globe. ‘‘ After all the nonsense that has been written 
about ing, it is a comfort to get hold of a thoroughly sensible 
book at last?- - Faks Bull. 
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(FACTORY, SAVOY ST. ) LONDON. 
MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, 4&c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, ANS H.LM. THE EMPEROR OF RUSSIA, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT, 
MAKERS: of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
. Catalogues or Estimates on Application. 
THE LONDON & pr AAT WATER PURIFYING COMPANY, LIMITED. 
Bg Case el Mene he MODO ECCE vii ett TS 
rad s 


isse aieo the aree EN Jasta is, 1867. Also Testimonials from Dr. Hassall, 
Docember 








I particulars on apphcation to the Secretary, at the 
157, 8T ND, .C. (Four Doors from Somerset House), LONDON. 
* Water : tts Imrpuritias and Purification,” price, per post, aa, 
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ISMAILIA 


A NARRATIVE OF 
THE EXPEDITION TO CENTRAL AFRICA 


FOR THE SUPPRESSION OF 


THE SLAVE TRADE. 
ORGANISED BY ISMAIL KHEDIVE OF EGYPT. 
By SIR SAMUEL BAKER, PASHA, M.A., F.R.S, F.G.S., 


Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Basin, Gold Medallist of rite Royal phical 

Society, Grande Medaille d'Or de la Société de de Paris, H Member of the Geographical Societies of Paris and 

Berlin, Author of the *' Albert N’yanta Great Basin of the Nile,” the ' Nile tarles of Abyssinia,” “ Eight Years! Wandermgs 
in-Ceylen,” “The Rifle and Hound in Ceylon,” &c. 


MACMILLAN & CO., LONDON. 
THIS DAY, in 8yo, price 14s. 


ESSAYS AND ADDRESSES. 


PROFESSORS & LECTURERS OF OWENS COLLEGE, MANCHESTER. 
Published in Commemoration of the Opening of the New Calloge Buildings, October 7th, 1873. 








CONTENTS. 
OPENING ADDRESS, By the Duke of Devonshire, K. G. “Science and Medicine.” By A. Gamgee, F.R.S., Profes- 
F.R.S., President of the Court of Governors. sor of Practical Physiology and 
“On some Relations of Culture to Practical Life.” By J. “Some Historical Results of the Selence of Language.” 
G, (Greenwood, Principal and Professor of Greek. By A. S. Wilkins, Professor of Latin and Comparative 
as a Means of Educaton.” By H. E. Philology.” 
-R.S., Professor of Chemisty. “The Talmud.” By T. Theodores, Professor of Oriental and 
“S Physics.” By Balfocr Stewart, F.R.S., Profemor of | Modern 
Natural Philosoph ‘*Provencal Poetry in Old and Modem Times.” By H. 
“The Sure Diane from the Earth." By T. H. Core, Breymann, Lecturer on French Language and Literature. 
Professor of Natural Philosop “The Recent Reorganisation of the lah Law Courts, m 
“Tho Limits of Geologia Enovled its Relation to their LAE By J. Bryce, D.C.L., Pro- 
Dawkms, F.R.S., Curator of the Natural Io was fessor of Jurisprudence and La 
Lecturer in Geo and Paleontology. “The Railways and the State,” By W. S 


~The Use of Steam." By Osborne Reynolds, Professor of | F.R.S., Pro'essor of Logic, and Mental and Moral Pronn 
eering. and Political Economy. 
Primeval Vegetation in its Reladon to the Doctrines of Tha Peace of Europe,” By A. W. Word, Profemar of 
Natural Selection and Evolution" By W. C. Williamson, Hagel snd History, 
F.R.S., Profemor of Natural Hutory. . 
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BRITISH ASSOCIATION for the AD- 


VANCEMENT OF SCIENCE, 
ss, Albemarle Street, London, W. 


The NEXT ANNUAL GENERAL MEETING will be held at BEL- 
FAST, commencmg on WEDNESDAY, August 19 


Pressdent-E lect, 
Profesor TYNDALL, D.C.L. LLD FRS FCS. 


NOTICE TO CONTRIBUTORS OF MEMOIRS —Anthors are ro- 
from 187;, the acceptance of 


TCHAD. iem forthe unl Socom 


hus paper shocld be read on any partxcular day, he ıs requested to send ın- 
formanon thereof to the Secretarios in a separate note, 


G GRIFFITH, MA, 
Asmatant General Secretary, Harrow, 





OWENS COLLEGE, MANCHESTER. 
PROFESSORSHIP OF ANATOMY 
ie Suse Pte ot a 

icine, founded ethers ae Sey 1m 


to the ccmmence- 
in connectzon with 


The Council 
ment of the peat 
the Medical Department of the Co 
Eod radice to berona C 
vite emen to 
later than Saturday, rst August next The emolunents of the office will 
be derived from e stipend and a share of stncents' fi and the Council 
will guarantee for a certain term that these together not be loss than 


wih fo information will be to J G Green 
af ths Colles given on applicanoo J wood, 
J HOLME NICHOLSON, Registrar 
z3rd June, 1874. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boya, 
wired RE to Sciance, 
an 


pracncal 
References to Dr. Debus. F.R & , Dr. F 


FRS ; Dr. rs Dr T 
FRS.; Or Wie eR 


to Chennatry, both theoretical 


; Dr. Roscoe, 


Tyndall, AS. "Dr. Voelckes, 


C. WILLMORE, Principal. 


PROFESSORSHIP IN BIOLOGY. 


DURHAM UNIVERSITY COLLEGES of 
MEDICINE and PHYSICAL SCIENCE, Newcastle-upon-Tyno — 
It is proposed to essablsh a 
in connection with the above 


y 
(with testimoniala) to Theo. Wood Bu Secretary to the Coliere 
ysical Science, Newcastle, betes. te ISE A 
as to duties, Kc , may be obtain 





READING SCHOOL.—A Natural Science 


MASTER will be required in September —, eating full partico- 
lars, to Rev. W. Stokoe, Readmg APET, 





ROYAL COUNCIL OF EDUCATION, — 


The and Classrooms of Bernars Colloge open 
Pupils EVERY DAY and EVENING. ceps uE dietas 
Kxaminatons can be studied either Privately or m Classes. Foes 


moderate IÍAnvostigations 
E V GARDNER PES. F.S A., 44, Barnors Street, 





OLDHAM SCHOOL of SCIENCE and 
ART ADDITIONAL LABORATORY APPARATUS is required 


for Students m Light, Sound, Heat, 
ers foyunsiod tend tee pcos to 


Manufacturers 
J. P. Phythian, C E, Scence Master. 





LINNEAN SOCIETY. This day is pub- 


TIONS ros, the Fost Part of Vol XXX of the TRANSAC- 
TIO. I of tbe LINNEAN SOCIETY of LONDON. Sold by 
had all or any of the 


requested to to Mr. Kippest for thelr Copies between the 
hours of 2a and 4 o clock. 





An INDEX to the JOURNAL of the CHE- 
MICAL SOCIETY, tio, is now ready, including both Author* 
Names and Subjects be obtained Fellows at the Reda 


nce sr, and by Non-Fellows at the 
den ocu pon se ad andy Noo 





The JOURNAL of the Vues es SO- 
, and ts 


Felationd to F hbysiology aod the Arts, pablaked i in Bnituh or Foreign 
Journa's monthly, and may be obtamed by Noo-Fcllows 


of Mr Van Voorst by a cubscripuon of £1 1s 
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TO NATURALISTS and CURATORS of! To ASTRONOMERS and OTHERS.—A 
stolfol Photographer, 


aves ake Ostoclopieal gems m iniia 

very š an 

pared Skeleton of a Boa gua casa, with Connie of Tapir, Hop 
alrus, sulted 








SOLD.—-A Collection of British 
and Insects in Oak Cabinets — For farther partionlars 
i ^ Caro of Editor of NaTUxE, so, Bedford Strect, 





TRUSSES (Self-adjusting), im use for the 
last sixty years, 


same 
From ror ad "SACMON t OD®& 
Landon. 


hy orca the Army 
and Navy, sos, LEE " 


CHEST EXPANDER and TROUSERS 
MON ODT & CU, ips, Ru Doa ee Rue BAL. 


ELASTIC STOCKINGS for Varicose Veins 














ERSHEAD A AND CO. LABORATORY'FURNISHERS, EX- 
CHANGE STREET, MÀN y all the 

m the HOUTH KENSIN LISTS THE 

USE OF TEA OF PHYSICAL SCIENCE (Light, Heat, 

icity, &c.), and be show par- 

chasers specimens of various or to forward Estimates 

, Orders exceeding £ in value free to any 

railway stanon in England. 








NATURE.—Wanted clean Copies of Nos. 
10, 1% and 116.  NATUXE Office, a9, Bedford Street, Strand, W.C. 





THOMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST, 
48, ESSEX STREET, 8TRAND, W.C. 
(Late of Arundel Street.) 





British Fossils from the Crag to the Sihrian inclusive. 
Detailed Catalagues positos 


W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
` (By Appoinimañt te the Rezal Insicintion 4f Great Britzin). 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 


IF & 12, BEAK STREET, REGENT STREET, W., 





f . AND 
199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 





who is a Chemist and Amateur Astronomer, and 
also soma Literary A Abilty, whhes for an ENGAGEMENT 
m which these q would be of servica—D.W., Doctor's Cot- 
tages, South Shore, $ 
ue 





HENRY CROUCH'S 
NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 


With Practical Hints upon the Uan of the Ce prenda RUN alias 
trated, forwarded on recezpt of 6 


HENRY cRouce. i 
65 BARBICAN, LONDON, EC, ‘ 


Nesriy opposite Aldersgate Street Station, Metropolitan Ralluxy, naar 
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PENDULUM APPARATUS, 
Wih Tracer, &c., for drawing Lissajous’ Curves on La 
blackened Glens for tho Lantam , packed in Desi Cabina 

eo deg sr as a Sand forthe rerums t 

work on = ~~ 618 o o 
Reflectors foc. the Figures on the Bcreon re am 6 
N.B.— Specimen on card, down. o 3 o 
A Bet of Figo fom Tso gg o 7 6 
Beet es 036 


EDUCATIONAL SET OF ACOUSTIC uds 


For performmg many included in the Christ- 
ab Losares gras by De, Tyler Royal Institution =. £5 30 


TISLEY AND SPILLER,. 
OPTICIANS, &c., 


172, BROMPTON ROAD, SW. 
(Three minutes’ walk from South Kensington Museum), 





pue AERATED WATERS. 
i ELLIS'S 
RUTHIN WATERS, 


AD “R ELLIS & SON, RUTHIN,” and every 
Trade Merk. Sold everywhere, and Wholesale of 
R. ELLs & Sox, E Rorhia, N orth Wales. 


LONDON AGENTS —W. Bzsr & Soms, Henrietta Street, Cavendish 
Square. 











RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE'S MOC-MAIN LEVER TRUSS' 


by upwards of sco Medical Men to be the most effoc- 
tremventin m the Garsiya treatment of Herala The use at 
g PAs Fpa bales ated Bond i ade PA e a 


pee EET 


that cannot be decid, and may bo aperiri ue A 

icb carmot 

the body, 
deg py post bara pacata 


l JOHN WHITE, 228, Piccadilly, 
Price of » Single Truss, 16, as, nts. 64, ond 31s. Ga Post- 
E - IEEE om A) E 
ELASTIC STOCKINGS, KNEE-CAPS, 
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THE ZOOLOGIST. 


A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Erwaxp Newman, F.I.8. F.Z 8, ko. 


on subjects auniler to those treated of in White's ‘‘ Natural History of Sel 
borne,” and the success which has attended it is sufEcient that its pisa 
," those in observing 


Published on the First of every Month, 
PRICE ONE SHILLING. 


London: JOHN VAN VOOBST, 1, Paternoster Row. 





THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE. 


1 a4: pagea Dres 
Conducted by W. DovoLas, cLacatam, F.L.S, EK. C. Rrx, md 
J T. Branrerox, F.RS., kc. 
Thh Magazine, commenced tn 1 contains standard articles and notes 
es Ides. , == “i 
8 Sir Shillings Volume free. The volumes com- 


Vols. L to V. boumd m cloth) be obtained by purchasers of 
tho entire set to date, at the increased ‘price of sot. cach ; tlm succeeding 
vols. may be had or togetber at 72. onch. . 

London: JOHN VAN YOO » 1, Paternoster Row. 
N B.—Communications, &c., should bo sent to the Editors at the above 





THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Jouw ALaxewox CLarxn, Secretary to the Central Chamber of 


Devotes spectalattention to the flecnasions and of the Cham- 
bers of Agriculture of Great Britain (which now upwards of 
18,000 members), besides giving papers on practice! farming, 
MEM iitalligenoi of Valna to the ee 

are specially reported in thie Ji which ja same 





“THE GARDEN,” 
A Weekly Ilustrated Journal devoted solely to Horticulture in all ita 
fa conducted by Wirriau Rosneox, F.I.8 y Antbor 
of ‘Hardy Flowen,” © Tomes fee English Gari acon 
leise rictus, seien n xitors to its pages. n 


Tho following are some of the subjects regularly treated of in its pages — 


The Flower Garden. Hardy Flowers. 

T E Gardening. Torm Gardané- 

Gardar Stroctures. Garden — 

N EA Gua The Hono E 

otes 
È The Wild Garden. 

"Trees and Shrubs, Kitchen Garden. 
“THE GARDEN” may be all Newsagonts and at the 


“year, and 10s. 6d. for a Year, 
Specimen Copies (post-freo), 
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NEWMAN'S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Kpwaxpo Nxwuax, F.LS. F.Z.8, &c., 

Late Preskiont of the Entomological Society. 


offering a ready medium for the exchango of specimens. 
Published on the First of every Month. e 
PRICE SIXPESCE. 
SIMPKIN, MARSHALL, and Co, Stationers’ Hall Court. 





MACMILLAN'S MAGAZINE. 


No, 17. FOR JULY. 
Prick rs. 
. CONTAINS— 
ue Seay and thi vo Trade" By Sir Samuel White Baker, Pasha, 


FRS, FRGS, & 
a—" Cauca bai i The Story of mn ah Home Thirty Your Ago.” Chap 


3 —" The Shadow of Death." Sidney Colvin 

4—" ^ By Gabriel Monod, à FÜcole des Hautes 
— “The Calph’s Draught ” win Arnold. 

— he Content of Boe Marcot I. The Pamter, 

— The Persian Poot Hafiz.” By Prof. Cowell. 

— A Curios P: I T Hals 
19.—^ Tha Rathanien loculos." 


T Wiese by ta Donne MM ET I. John Bunyan. J]. 
rn-—1lwo . 
Arnold and Rugby. 


MACMILLAN & CO., London. 





JUDSON'S DYES.—18 Colours, 6d. each. 


RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in so minutes without soling the hands. 


JUDSON’S DYES.—Photographic Paper 
Positives or, Photo Prints should be dipped in hot water end then sab- 


JUDSON’S DYES. — Ferns, Grasses, 
Flowers, and Sea-weeds may be dyed most ex colours, 
PEEPS EU rey Sa dme Gen eid 

JUDSON'S DYES.—Ink-—Ink-— Ink.—A 
Se er EE IE ag mem 


JUDSON’S DYES.—For Colouring Archi- 
tectural &c.—Much trouble may be arved in grindmg up colours 


the 
mahogany coor $s excelant, No. e Black tar walasts Coup fn 
satin ; also black, lavender, magenta, and many other colours. 


SIXPENCE PER BOTTLE | 
Of Chemists Olilmen in London, Chemists and Stationers in the 
ee ant s Country. 
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SCOTTISH PROVIDENT INSTITUTION, 


EDINBURGH: 6, St Andrew Square. LONDON: 18, King William Street, E,C. 

Irs ADVANTAGES over other offices are :— 
A laser immerso Jr ih sera premium, ih the frost i ond ee e ends ming wey coi tis 

Thus £1,200 or £1,250 may be secured at once for the for £1,000 only; “and policies originally 
for, say, £1,000, have been increased to £1, ne aigu cgo ent been doubled, ' 

FINANCIAL POSITION. 

The Fund, accumulated entirely from the exceeds £2,250, 000, Notritatsdg s Tow maias, no fis of tè mme 

age (Ean 187) ba ora Pand ero a leg a hic Som year to year. 








This day, royal $ro, 754 pp, cloth, with over sco Illustrations, price 34s. 


ELEMENTS OF METALLURGY. 


A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 
ARTHUR PHILLIPS, M. Inst. C.E, F.CS., F.G.S., &c. 
Ancien Elbro de l'Ecclo des Mines, Paris; Author ot * Mining and Meallurgy o£ Gold and Surer,” &o. s 

London: CHARLES GRIFFIN & CO., ro, Stationers! Hall Court. 


A FEW ARTISTS -PROOFS 
THE PORTRAIT OF CHARLES DARWIN, FRS. 


(ENGRAVED ON STEEL BY CHAS. H. JEENS), 


Have been printed on India Paper, and may be-had at the Office of NATURE, 29, Bedford Sint Strand, W.C., 
; . PRICE sa, EACH, 


By J. 





OR THROUGH ANY BOOKSELLER. 





ECLIPSES PAST -and FUTURE, wra 
GENERAL HINTS for O 
L JOHNSON, TRAS Pari An Arcent of Ee 
tgn of S Comal Onje worth observing wih & call oopa Dan 
, PARKER'S, 377, Stand. ^ 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 
and Flesh-forming Qualities of nearly all the F Sabstances in 
genera] uso by. Farmers: also tho Manurial Value of Residue from 





Opinions af ths Press. 
SiS dao a eus iata pi tha valaia dh dis Keds de cile 


“The cannot fall to be very useful to foe koopera E e snd 
persos and it will bean will perceivo how ıt 
is thoy here often disappointed ors per aioe Plus nes ioe Joc fancy 
fooda."—-S; Times 

“A very table. "The system is a capital ono, and we recom- 
ee nal tin ae ETE 
ond Fas i 


Price One Shilling, Post Free, 
THE AGRICULTURAL ECONOMIST, 
less and Worle Amini ed darami o taad tha ME 
and in general T. 
zm iM o EU He annm, Post Free. 


Vols. I., IL, and III. of the ^ Economist” for 1870, 1871, and 
1872, 74. Ga oach 


Prerarpea FOR PUBLICATION (Secoma Edrin): 
THE MINERAL CONSTITUENTS ÑE- 


MOVED FROM AN ACRE OF SOIL by in A Crop of 
5 t 

Efocts of : es, Potash, Salts, Farmyard Manure, 

&c. Price Ono post free. 


London : 176, FLEET STREET, EG and 47, MILLBANK STREET, 


1871. ied CLASS BRONZE MEDAL, R 
—SILVER MEDAL 
BITI N PRIZE MEDAL. 


FLETCHER'S 


NEW LOW TEMPERATURE BURNER ue " 


oyal Cornwall Polytechnic 
1873 T INTERNATIONAL 


——— n 
power from a gentle current of WARN mr 
to © BRIGMT HEED HEAT, and is so 





the flame on the surface can be concen- 
without mbe em o — me on 
» with blast tube for high temperatures. 9f. 


UNIVERSAL FURNACE (GAS), 


For High Temperatures (withoat blast) for Crociblos, Autos, &c , in sorera] 


NEW UNSEN giving of 
SE eee pene temperature toa 
clear white heat. xoc. "P 


HOT BLAST SLOWPIPES, giring temperatures exceeding the fusing. 
point of ius Gd, 13r. I 
POWERFUL FOOT-BLOWERS, 18s. 


Drawings and doscilption from dealeri Fa Chemical A pparatas ot o 
THOMAS FLETCHER, F.C.S., 


13 & 15, SUEZ STREET,- 
WARRINGTON. : 


y 2, 1874 | 
DIARY OF SOCIETIES. 





Lowpon 
FRIDAY, Jury s. 
Gro.omsty ASSOCLATION, at 8. 


MONDAY, Jui 6. 
ROYAL IxsrrruTIOM, at 2 —General Monthly Moetfhg. 


“NATURE” 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at Office, 29, 
Bedford Street, Strand, W.C., to whom all communications ro- 
lating to ADVERTISEMENTS should likewise be addressed, 


Now ready, Vol. 8, bound im cloth, price 10r. 6. 

Cloth Cases for binding all the volumes, price Is. 62. each. 

Reading Cases to hold 26 numbers, price ar. 6d. 

To be had through amy bookseller or newsagent, or at the 
Office, 








29, BEDFORD STREET, STRAND, W.C. 


TO SECRETARIES OF SCIENTIFIC 


AND LITERARY SOCIETIES. 
Lt kawing been sugeesied that the ication of a weckly Diary 
in NATURE of the Meecnge &c. of the vartowr provincial Soen- 
tific and Literary Societies would be found very wu, mot only 
to the Members of such Societies, but to all toho are interested in 
scuntific and Rterary subjects, the Publishers have determined to 
devois a portion o) their Advertisement columns jo his ag leg ana 
to insert NOTICES OF MEETINGS, SUBJE OF LEC. 
TURES, Sr., at the neminal charge ef One Shilling jor eack 
insertion, 
The Publishers of NATURE twill be glad if the Secretaries o 
Seite wil i em in tha endear fy make ts my 
ary as com, useful as 2 Notes intended for 
Meta eee A ION. sivas be Ponte io 
Wednesday Mornings. 
Orricr—29, BEDFORD STREET, STRAND. 








Thrd Edition, royal 8yo, cloth extra, ars. 


SPECTRUM ANALYSIS. 
ROSCOE, F.R.S. With Appendices, Engravings, Alaps, and Chromo- 


The Hllustrations— no unimportant of a book an such a subject—are 
marvels of wood- , and reflect tho clearness which us the distingimsh- 
Ing ment of Mr. Roscoe’s explanations "—.Sarwreay Reverw. 

‘(The lectures themselves furnmh a most admirable elementary treatise 
oa tho sobiet, aid the insertion, in appendices to each lecture 
of extracts 2 the most t published memora, the author bas ren- 
dered it equally valuable as a text-book for advanced studenti." — IV esi m iw 


ster Reese, 
MACMILLAN & CO., LONDON. 


Works by Francis Galton, F.R.S. 


METEOROGRAPHICA, or Methods of Mapping the Weather. 
Illustrated by upwards of 600 Printed Lithographic Dia- 
grams. 4to, 9s. 

As Mr. Galton entertains strong views on the necessity of 
meteorological chats and maps, he determined, as & practical 
proof of what could be done, to chart the area of Europe, so 
lar as meteorological stations extend, during one month, viz the 
month of December 1861. Mr. Galton got his data from au- 
thorities in every part of Britain and the Continent, and on the 
basis of these has drawn up nearly a hundred different maps 
and charts, showing the state of the weather all over Europe 
during the above period. 

HEREDITARY GENIUS: An Inquiry into its Laws and 
Consequences. Demy 8vo, 125. 

“A most able and? most interesting book.”—T7ime. “We 
know, thiongh the admirable labours of Mr. Galton, that Genius 
tends to be inherited ,"—Darwin's ‘‘ Descent of Man,” vol. i. 


3. 
T MACMILLAN & CO., LONDON, 
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INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


London, 1851. Paris, 18553. London, ra. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS 


M. PILLISCHER, 


Opticlan and Manufacturer of 


ACHROMATIC MICROSCOPES, 
and all kinds of Scientific Instruments, 


s 
s Hospital 
crosoope, 
As supplied to’ the prt Un- 
and H 


veruties 
Monocular, £5, Binocular, £10 ror 
PILLISCHER'S New Series of 
Correction and Immersion Ob- 
Ject-glasses, from } to ys mœ, 
brluant De- - 


PILLISCHER'S Improved 
NICAL THERMOMETERS, 


m Sterling Silver *Cases, 31 in 
145., 44m, 177 , 61n , in codex? 
Caso, ros, mcludfhg a Kew Cortificate. 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE IAD ON 
APPLICATION TO 


88, New Bond Street, W., London. 









Bt Tho 








HOLLOWAY'S PILLS.—This Medicine 
bes been constantly ing m pubhc eshmation for many years, and 
is now acknowledged to be the most wonderful remedy in the world, 
It acts directly on tho system, removes all obstructions from the sto. 
mach, the springs of life, es the blood, and totally erdi. 
cates liver complaint (that mamspring of so many diseases), indigestion 
loss of appetite, pain in the side, &c. It is also a remedy on which the’ 
asthmatic may place the greatest dependence, the debilitated tho 

that they will therefrom obtain perfect rexioration. to 

ealth. These maintain fon regulanty, and as a consequence 

dispel low spirits, common to human nature at all agas unde: untowaid 
crcumstances 








An INTRODUCTION to the OSTEOLOGY 
of the MAMMALIA, Being the substance of the Course 
of Lectures delivered at the Royal College of S nb 
of land in 1870, By W. H. FLOWER, FRS, 
F.R C.S., Hunterian Professor of Comparative Anatomy 
and Physiology. With numerous Illustrations. Globe 
8vo, 7s, Od. 


Although the present wouk contains the substance of a Course 
of Lectures the form has been chan so as the better to adapt 
it as 2 handbook for students eoielical views have been 
almost entirely excluded ; and while it 1s impossible in a scien- 
tific treatise to avoid the employment of technical terms, it has 
been the author's endeayow to use no more than absolutely 
necessary, and to exeiciso due care in selecting only those that 
seem most appropriate, or which have received the sanction of 

eneal adoption. With a very few exceptions the illustrations 
ve boén drawn expiessly for this wok from speciwens in the 
Museum of the Royal College of Surgeons. 


MACMILLAN & CO., LONDON. 
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NEW 


TELEGRAPH and TRAVEL. A Narra- 


tive of Hie Formaion and Development of Tslagrepiie Commineaten 
et the Orders of Her Majeaty’s Go- 


betwoen land and J 

vernment ; Incidental E of the URUMS dal Ail the 
Lines pe By Coloe Sr FREDERIC GOLDSMID, CB. 
X C.B.1 , late Drreotor of tho Government Indo-European Telegraph 
With mmerous Ubustrations and Mapa, $ro. (Immediately. 


ESSAYS and ADDRESSES, by PROFES- 

SORS and LECTURERS of Owens College Manchester Published 

in Commemoration of tho Opening of ew Collage Holdings, 
October 7th, 1873- wmo UF ol. [This day. 


vede KO, XS. Prat, red. the (rectal. In Dake of 


. ERS, Stowart,-F.R S. ubere FICS Prof. 
Game FES, Prot. Bron D.C, rol ovs PR 8" &c. 


The BIRDS of ARISTOPHANES. Trans 


BEEN EDT, DY DT Rasen Prec of Orgak Er 
of Cambridge. [Just roady. 
HORZE HELLENICAZE. X cde and Dis- 
qui. i p ION STOART BLA BLACKIE, (EPR REL Professor of 

Greek BYA s - 
[This day. 


SOME LEADING PRINCIPLES of PO- 
LITICAL ECONOMY newly EXPOUNDED. M E Ca 
M.A., cns d scan Economy in College, 


“Te is with ESSE Imne tepreneiatire of contribution to politi- 
cler fon ibe ablat Ening ceptemintitive of the scliool cf Ricardo 


mie Peeri rui iint dna rescealy lose Dopcetünt 
history economy as as, 

than, thoes connected with tho names of Ricardo, Malthus, and — 
Athenaum 


WORDSWORTH, SHELLEY, KEATS, 
and other ESSAYS. By Professor MASSON, Crown 8vo. 


"THOUGHTS on REVELATION. By 
* JOHN M'LEOD CAMPBELL, D.D. Second Edition, fie day” 
M. [Tht a 


BIRDS: their Cages and.their Keep. By 
Lady DICKEY. With Ilustrationi Crown Svo. 


NEW VOLUME OF “NATURE SERIES." 
The, TRANSIT of VENUS. By George 


NEW VOLUME OF “SCIENCE PRIMERS." 


PRIMER of PHYSIOLOGY. By Michael 
FOSTER, F.R.S. With Ilustrationa, rémo. [Shortty. 


NEW VOLUME OY “THE GOLDEN TREASURY SERIES" 


SCOTTISH SONG.—A Selection of the 
Choicest LYRICS of SCOTLAND Compiled and Arranged, with 
Pref Notes, by MARY CARLYLE AITKEN. x8mo, 4s Gd. na 


B 


MACMILLAN & CO., LONDON. 





BOOKS. 


NOTES on the PARABLES of OUR 


LORD. ByB CHENEVIX TRENCH, D.D, Arch of Dub- 
hn ro, rar E [This day, 


A NEW FRENCH DICTIONARY. 


A COMPENDIOUS DICTIONARY of the 
FRENCH LANGUAGE [ere English and Foglak Freni) Fol- 
by Chronologara] and Histoncal Ti PGUSTAVE M MASSON, 
UNTIL Maeror and Librarian, Harrow School. Squaro 


This volume, though cast in tha mima farm as otlier 
ral distinctive features increase i 


THIRD AND CHEAPER EDITION, SOMEWHAT ABRIDGED. 


JORN C COLERIDGE PATTESON'S LIFE. 
BY CHAR LOTTE M. TONES Antliot of -The Heb of Rodolyite.” 
ith Two Portata, engraved by Jooos, a vols crown Svons 
day. 


ee book is haoni repoa a modal biography. Itis 
almost omtirely of Partoson's own lettera. Aware that bo hed left his homo for 


Nearly ready, No X. of ! 


The JOURNAL of PHILOLOGY. Edited 
. G. Carr, M.A, Fellow of Trinity College ; K 
A, Follow of durs Colleges aad We Anois Warner, Mea 
Trinity Collage, ` 
Contents :— 
ieee, Maman The late Professor Grote 
On the Wi xeewracerpaapales in tho Equites of Armiopbanes v 8 W H 
Tho Clasmficaüon of Conditional Sentences In Greok Syntax. W. W. 
Goodwin 
qu! ir of Plato; ee NDS 
On the Place of a Fragment of Æechylns No. 437 Dindor’, 194 Nauck. 


One EN, 
dx pans mo dee dd 


ups F A Palsy. 
The acude ewscieo of Socrates Jackson. 
e ae Peso an agamst Celsus. Books L, II. 


Sulpice m R. 
Sirth Lotter cf Isokrates. R C Jebb. 


the 
tha: Homeno Words Paley. 
tho cents V EA reat ase 


on 


°: \ 
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NEW BOOKS AND NEW EDITIONS. 


ETRUSCAN RESEARCHES. By Isaac Taylor, M.A. With Glossary and Index. 
This day, in 8vo, price 145., with Woodcuts. 3 
CONTENTS :—The Prologre—Tyrrhenians aed Turanians—Ethn: Notes on the Etruscan People—The Etruscan Mytho- 
logy—The Etruscan Numerals—Epitaphs—Words denoting Kinship— Bilingual Inscripttons—Forms of Delicate The 
pilogue. 





Ancient Vocabularies —Names—The E 


WORTHIES of ALL SOULS. Four Centuries of English History, Illustrated feom the 
colege Archives. By MONTAGU BURROWS, Chichele Professor of Modern History at Oxford, Fellow pio pese) 
YO. 4s. ext 


WILLIAM CARSTARES: a Character and Career of the Revolutionary Epoch (1649- 
1715), By ROBERT H. STORY, Minister of Rosneath. With Portrait Engraved by Jeens. 8vo. [Skortiy. 


was 
civil busmess, and the firm faith and ardent zeal of a martyr 
courage and fidelity he resembled Burnet ; but he had what Burnet wanted—judgment, -command, and a singular power of 
keeping secrets. Was no post to which he might not have aspired if he had been a layman, or priest of die Church of 
England. ”— Macaulay s History of England. : . 


By SEA and by LAND: a Trip through Egypt, India, Ceylon, Australia, New Zealand, 
and Ameron By HENRY A. MEREWETHER, ono of Her Majesty's Counsel. Crown 8vo. 37. 63. 


* b 
HIGHER SCHOOLS and UNIVERSITIES in GERMANY. B Matthew 
ARNOLD, D.C.L, formerly F Asnstant-Commisioner to the Schools’ Inquiry Commission. With a New Preface, 
com the Policy of the Prussian ment towards Roman Catholic Education and Roman Catholicism with that of 
the lish Government in Ireland. Crown 8yo. 6s. 


Canon KINGSLEY’S WESTMINSTER SERMONS. 8vo. ros. 6d. 


and Mammon—The Beatific Vision, 


WARNINGS AGAINST SUPERSTITION: in Four Sermons for the Day. By the 
Rer. J. LLEWELYN DAVIES, M. A., Rector of Christ Church, St. Marylebone. Extra fcap. Bro. as. 6s. 


YU-PE-YA'S LUTE ; a Chinese Tale in English Verse. By Augusta Webster. Extra 
Ícap. 8vo, price 35. 6s. . 
Niw Edition, Crown 800, 75. 6a. 
A PLEA for PEASANT PROPRIETORS: with the Outlines of a Plan for their 
t in Ireland. By W.T. Thornton, C.B. Author of ** A Treatise on Labour,” &c. 


A FRENCH GRAMMAR based on PHILOLOGICAL PRINCIPLES. By Hermann 
BREYMANN, Lecturer an French Language and Literature at Owens College, Manchester, Extra fcap. 8vo, 45. 6d. 


RULES and EXAMPLES in ALGEBRA. By the Rev. T. Dalton, M.A., Assistant-Master 
at Eton. Part L 18mo, as. : 


FIRST LESSONS in the PRINCIPLES of COOKING. By Lady Barker, Author of 
‘Stories About +” &c. 18mo, Ls $ 


New Volume of '' Science Class Books,” 


STEAM: an Elementary Treatise. By Jobn Perry, B.E., late Lecturer in Physics at 
Clifton College, With numerous Illustrations; Examples, and Exercises. 18mo, 45. 6d. 

PARALLEL EXTRACTS. Arranged for Translation into English and Latin, with Notes 
on Idioms. ByJ. E. NIXON, M. A., Classical Lecturer, Kmg’s College, Loridon. Part I. Historical and Epistolary. This 
day, in crown 8yo, price 3s. 6s. 


ATTIC PRIMER. Arranged for the use of Beginners. By J. Wright, M.A., late 
.. Head Master of Sutton Coldfield School. This day in extra fcap. 8vo, price 4s. 6d, 


MACMILLAN AND CO, London. 
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New Ready. rie One SAiimg. 


s 70 7 ART. 


PICTORIAL AND INDUSTRIAL: A REVIEW. 
i FOR JULY 1874. e. 5 z 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES,- 
- REPRODUCED BY THE.HRLIOTYPE AND OTHER PERMANENT PROCESSES. 
" .Edited-by! JOHN FORBES-ROBERTSON. 
* ARS. ARTIS CAUSA, ITAQUE HDMINIS.” 


CONTENIS oF jocum. Ou Illustrations :—1. “Thomas Carlyle,” by J J. D. Crittenden. 2. “ Mother 
and Child,” by W. Cave, Thomas. ote A een Elizabeth appointing her Successor, Smirke, R.A.—The Exhi- 
bitions.—The Decoration of St. Paul’s.—Art rt Notes and Gossip.—Reviews. 


SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “ Art? that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 


pete Eo E / Scalpture, Pottery, and Art objects generally. These will be representative both of British and 


NODE" ibas enit those toneto wid Kristie masai an MEE (AD ware sue reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Pa 


London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 
Just Published, Svo. Price 14s. 
A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 


OR, ORGANIC CHEMISTRY. 
By C. SCHORLEMMER, F.R.S, 
LECTURER ON ORGANIC CHEMISTRY IN THE OWENS COLLEGE, MANCHESTER. 





“Nor is Mr. Schorlemmer a appreciated by the pr for his experimentel researches only; his fame is even more widely 
aT e ee ee is one of the favourite works from which the present generation of young 
derive their information. Having myself to teach a large class of students, I have centinnocs opportunities of recom- 


mending this work and of observing the benefit derived from this recommendation."—-PRoF HOFMANN. 
London: MACMILLAN AND CO. 





IN THE PRESS. 


Jac ISMAILİÏA 


. A NARRATIVE OF 
THE EXPEDITION TO CENTRAL AFRICA 


FOR THE SUPPRESSION OF 


THE SLAVE TRADE. 


ORGANISED BY ISMAIL, KHEDIVE OF EGYPT. 
By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F.G.S., 


Major-General of the Ottoman late Governor-General of Equatorial Nile Basin, Gold Medallist of the Royal phical 
and 


Society, Grande Medaille d'Or de la Société de hia det Ru] de Paris, Hono Member of the Geographical Societies of 
Berlin, Author of the ‘‘ Albert N’yanza Great Basin of the Nile,” the “ Nile Tributaries of Abyssinia,” ‘‘ Eight Years’ Wanderings 
in Ceylon,” “The Rifle and Hound in Ceylon,” &c. 


MACMILLAN & CO., LONDON. 
THE Prin RE & pp VIE ENTRA GERUNT. oe COMPANY, LIMITED. 








zs, 1863; 867 , Dr , February 15, 1865, and December 1872 
ÉI iw and P Filters i syao, ÁI St E 
M re the Queen, at Osborne; by H.R.H. the Walon, at 
ham, by H R.H. the ; the diiis of the Professson at the t 
George's, Feror, and German and at and and numerous hn- 
&c. Water Testing tos. 6a, and ars 
eTa of fn Water” is a mosPcooranient 
ona —V ide Dvxx on the Prelimmary of Hi 
Pocket ete nop eo vera ru on sath ripe ee eae 
full particulars the Secretary. at the Office, 
Tn A BTRAND, S C. (Par Dor Doors from Somerset House), LONDON. 
Read “ Water: and Purification," 








Penta by R. Claw, Sors, M UE MT MM Magyar amen Mis pale of age Goa jou E e by Macuniaw & Co. 
the Office. so and 30, Street, Covent uly a, 1874. 





A WEEKLY 


ILLUSTRATED JOURNAL+OF SCIENCE. 


'* To the sohd ground e 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH 
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BRITISH ASSOCIATION for the AD- 
VANCEMENT OF SCIENCE, 
(London Office, sa, Albemarle Street, London ) 

ROOM FOR THE EXHIBITIONS OF SPECIMENS, APPARATUS, 


A Poot, under the control of a Ciais appeistod by tho Council of 
the Association, will be provided for the Exhibition of A and Speci 
mens m 1/7xstrafm of Pagers communicated to tho at the 


G. GRIFFITH, MA, 
Asmstant General Secretary, Harrow. 





TWO SCHOLARSHIPS and an EXHI- 
BITION m Natural Science, and a CAORA ESHIT a and TA 
BITION ın Clasncs and M 


athemanes, will 
pouti tho First Week of October eat 
mper in tho Yon Wonk of cin Zo a SY veg he 


A B. SHEPHERD, ALB. 





QUEENWOOD COLLEGE, near STOCK. 
BRIDGE, HANTS. 


Sound General Education for Boys 
E inr attention to Science, paruicularly to Chemistry, both theoretical 
References to Dr. Debus. Y R.8 ; Dr. Fran won Oe eae 
F.R.S., Dr. An xa fi ane Dr. Tyndall, » Dr. Voelcker, 


¥.R.3.; Dr. W 
C. WILLMORE, Princrpal 








MATHEMATICS and PHYSICS.—Mr. F. 
HUME TALBOT, M M.A, late Junior Student of Christ Church, Ox- 


PUPILS in a country bome, and 
Miltary Colleges, the Univerzities an 
iu ee dris iMi F. ui Talbot, Speen, Newbury, Barks. 





ROYAL COUNCIL OF EDUCATION.— 

and Class-rooms of Berners Collage are open for 

feeds EVER Es and EYENING. The abea of tha abori 
XKxamunations be studied ether Privately ot in 

and invostgations conducted l as to ix 


modorate. Analys 
E. V. GARD. T.E.S., FSA. 44, Barnors Sireet, 


Belfast 








PROFESSORSHIP IN BIOLOGY. 
DURHAM UNIVERSITY COLLEGES of 


ain Candidates aro invited to apply 
(with testimomala) to Theo Wood Bu Secretary to the College 
of Physical Scienco, Newcastle, before ike isth ape 

whom full paruculers as to duties, &c , may be obtam 





CHEMICAL SOCIETY. 


An INDEX to the JOURNAL of the CHE- 


MICAL SOCIETY, 1841-1872, m now ready, weluding both Authors 
Names and Subjeces may be obtamed Fellows at the Society's 
perpen oua Deas eg allows at tho Pubinher's, 


Row, price 10s. 
‘Lhe JOURNAL of the CHEMICAL SO- 
CLE ee of all Papers on Chemistry, and its 


Ui eet! florea the Arts, publuhed m British or Foreign 
pem or monthly, and iaay be obtained by Non-Fellows 
of Mr Van Voorx by a *nbacrippon of £1 Ls. 


J. Van 





EGGS of LAMPERN or of LAMPREY.— 
rear adr ora 1s irap bas n. either chis or next, a 
Mi A tae above dor ab a aor pag RR o would feel 
bted to any person who wéuld e him to secure a supply, ar 
Suggetrons and 
will bo very welcome —E Ray Lankester, 


SCIENCE TUITION by CORRESPON- 
DENCE.—Suhjecua: Botany, Elementary Chemitry, and Practical 
Use of the hlicroscope = Pupils will have the use of a large Scient fic 

tas, &c —For Tums, address H.,ecaro of Macmillan 

ord Street, Strand, London, W C 





The REV. L. HENSLEY, Vicar of Hitchin, 
Herts, formerly Fellow and Assutant Tutor of Trinity College, Cam 
bridge, receives sevoral Pupils to prepare for the Universities 





NATURE.—Wanted clean Copies of Nos. 
10, ri and Iré. Nature Office, so, Bedford Street, Strand, W C 





A LADY requires a RE-APPOINTMENT. 


German, French, the Elements of Natural Soence, together with all 
tbo umml branches of Education Highest References can be given. — 


A M.AH, care of the Publishers of NATURE, sọ, 
Set Cort Gada W C. 
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TO NATURALISTS and GEOLOGISTS.| FOR MICROSCOPE DRAWING - 


cM ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 


(Soo Advortisement in Natounx of Juno 18th ) lic apis i Ars C TEX 
Pee mre C ten F.O So 4 Se Martm'a NEUTRAL TINT CAMERA 
be 
m e Cap reas or pne ere pu Por ORE pelo 


GEOLOGY OF WEYMOUTH AND ` 
* PORTLAND. 
Numefous Ilcstrations. 
VI Notes Gass Ninos Hoop ha Coast and Neighbourhood. 
Price 31. 6d., or with Geological Map, ss. 
: By, R. DAMON, F.G.8. 


CHAS. COLLINS, 
Maker to the Government, 
157, GREAT PORTLAND ST: 


LONDON, W. 


Weymouth, 





SOLE MAKER,OF THE 
“HARLEY” 
BINOCULAR MICROSCOPE. 


TO BE SOLD.—A Collection. of British 
EM spay p 1 Ook care gie ot ua Bediord Streot, 





ILLUSTRATED CATALOGUE OF MICROSCOPES 
è ann all Apparatus free per poit on application. 








To ASTRONOMERS and OTHERS A: 








p acme fee ^ et a sp ENGAGEMENT THOMAS D. RUSSELL, 
Saari tae GEOLOGIST & MICROSCOPIST, 
5 d 48, ESSEX STREET, STRAND, W.C. 
F =” FOR SALE. (Late of Arundel Street.) 
‘ AN AMATEUR’ S COLLECTION of FOS- 
sivo Na History. o x Collections and Specimens of 
a Eu ATURE, a d SEE qw ' British Fossils from tho Crag to tbe Silurian Incinsive. 

Detsilad Catalogues poet-froe. 





“WANTEDto PURCHASE, a CLASSIFIED eee ee a ee 
quss naam mri s A| DRAPERS INK (DICHROIC). 








J ; - THE NEW BLACK INK 
HENRY CROUCH'S ; ‘DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
MEW CATALOGUE OF Writing becomes a when this Ink is used. rug 
MICROSCOPES, QBJECTIVES, &c, | PY the principal a ee 
Wih Practical Himts the Uso of the Apparatus, illus- writes almost i Full Black. | Flows odsily from the Pen. 
E trated, forwarded on Mop L6 ua xd Dies ao prata iere Blocting-paper may bo applied at the 
HENRY CROUCH, Ao eo and not hable to moment of wring. ' 
66, BARBICAN, LONDON, E.C,- ; TO BE HAD OF ALL STATIONERS. 
Bossy opposto Aldorsgato crest 8 Metropolitan Raibray, noar 5 
- General Post Ofka . , VIENNA EXHIBITION 
IE C E RE CN GIA D E DERE F R Y S MEDAL FOR PROGRESS, 
NOTICE.— To Science Classes, — MOT- Awarded to J. S. FRY & SONS. 
HEAD AND CO LABORATORY FURNISHERS, : . : 
` enumerated in the SOUTH KENSINGTON LISTS FOR THE : 
USE OF TEA OF PHYSICAL SCIENCE | (Light, Hoat, C A R A C A 
Electricity, ] py Ac) and will bo happy to show fntendmg pur- 
T chasers specimens of tho various Terumo O f ae 
mula sation in agland. eas to Y | Owes its deficiens faroar to the 











- waard COCOA 
W. LADD & CO. | : 


SCIENTIFIC INSTRUMENT MANUFACTURERS T RUSSES C enacting) iu une for the 


F: 
(By Appointment io the Reyal Institution of Great Britain). aul Naty, e Sound Deke ODY 8 Co by season to the Army 





. Spectroscopes, Microscopes, Polariscopes, E 
ari f Phil hical A CHEST EXPANDER afd TROUSERS 
and every variety o osop pparatus. BRACE coms b d ae 
11 & 12, BEAK STREET, REGENT STREET, W, Cd, eps rend, Lenin "Saab iot 

` AXD 

199, BROMPTON ROAD, S.W. ELASTIC STOCKINGS for Varicose Veins 

E ?. or Week Joints; and LADIES’ ABDOMINAL BELTS, made to 
for self SALMON _ 


RT aire Direchons ST MANC REO press peat fred: 
ESTABLISHED 184% ODY & CO., 29a, Strand, London. 
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THE LINGUIST, 


EDUCATIONAL REVIEW. 


A PLEASANT MONTHLY PERIODICAL (commencing 
at t July, 1874), on the Tareas Antiqui Scenery, Races, 
s and ends of all Countries ; con also copious 
um of New Publications—British and Foregn—Transls- 
tions in Prose and Verse, and thoranghly practical Lessons in 
European and Oriental “hw enty-four quarto pea 
Price Sixpence. Obtainable through all Bolkseller and 
vendors m the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 
London: Thomas Cook and’ Son, Excurmonists, e 
Circus, E.C., and 105, 1c6, and 107, Fleet Street, E.C. ; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, EC 5 





THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF. . 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Joxw ALamzwow CLARXx, Secretary to the Central Chamber of 
Agnculture : 


Published by W. PICKERING, ar, Arundel Street, Strand, W.C. 





“THE GARDEN,” 
A Weekly Iustrated Joumal devoted solely to Horticulture tn all s 


The Flower Garden. Hardy Flowers, 
Tho Y: Goan ` The Cooney 
ruit 2 i 
Structures. Gardens, 
N i The lose td 
otes 
re e pemean Tho Wild Garden. 
Trees and Shrubs. The Kitchen Gardez. 


“THE GARDEN” dep mr m E. 


rris tea Dake Coy t also be had dhect from 
Dn e ea Jn 


vance mad h Miis D 
E 





MACMILLAN’S MAGAZINE, 
` No. 177; FOR JULY. 


Price m 
CONTAINS— 
us hd and tha Blaya Trade” By Si Samuel White Baker, Pasha, 


M.A; F.R.S, F.R G.S. 
x—" Cudo buy: The Story of an Irish Home Thirty Years Ago." Chap- 
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PRICE EIGHTESNPENCE. 
THE PRACTITIONER: 
A Monthly Journal of 
THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M D., FRCP., Senior Asmstnt 
Fignoan to? Woestmmster Hosp and Lecturer on Matera Medica in 


Na. LXXIII. for JULY 1874, Contains— 
Original Communications :— 
W. B. Cmxavur, ALD. F R.C.P —'' Acne Rosacea” 


Rosarrs BaxrHoLow, M.A. M.D —" On the Deep Injection of Chloro- 
form for tho ReHef of Tic Douloureux ” 


oe Final Experiments on fhe Elimination of Alcobol from 
Y 


Reviews, Cini of da Month, Eitracts from Bnüush and Foreign Jour- 
nals, Correspondence. - 


Ş Daxrapricer oF Hara 
The Bani Laws Amendment Bill—The Reginration of Births and 
Deaths Biull—Dr. Buchanan on Entenc Fever in College, Cambndge. 
—~Fonssagrives on tho Hygiene of Towns, 
MACMILLAN & CO., 1 99 & so, Badford Street, Covent Carden, London. 
(J 





THE 


JOURNAL OF APPLIED CHEMISTRY, 
A MONTHLY PUBLICATION OF 16 PAGES QUAR10, 
Devoted Arts and Agriculture 
to Chemistry as applied to n Rd Sanna EB 
mop s Cents per annum, or One Dollar and 

five Cents paid in advance, including postage to United 
A ach umber contains Origmal Articles on General Chemistry applied to 
P 
nM MARII Mat Matter on Particular Fabrications, as alee. 


and numerous others, 
gt mitahle space ls also devoted to Practical Recipes and interesting Scien- 
Tull and carefully prepared Markot oviews and Prices Current of Drugs 
and Chemicals of descoption are given in cach number for New 
Yak, Boston, and with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 


DEXTER & CO. PUBLISHERS, 
Now York ; 48, Hanover 8 Boston ; and South 
Spruce Street, m £ : hae Pon j and 149, 





NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwarp Newuam, F.L.S. F.Z.8. &c., 

Late President of the Entomological Soclety. 


Tho objects of the are to givo avery Information sont Ta 
; more 


he toot oa of thoss which attack ruit 


Published on the First of every Month. 
PRICE SIXPENCE, 
SIMPKIN, MARSHALL, and Co, Statkoners’ Hall Court. 





THE BREWERS’ GUARDIAN: 


pi pests Taper devo tha Protcecion of Drowin Inicie 
g, Legal, and Parkamentary Matters 


Rxvixw oF THE MALT AWD Hor TRADES; AND Wine AND SrrziT T RADIES 
: RD. 
The Official Organ of the Brewers’ Society. 
(Founded 1822 
“The Brewers’ Edad po roar mutua vim of every al tenat e 
Tuesday, and is the only j offictally connect Wib hovar int crests 
Subscription, 16s Gd. per annum, post free, dating from any qu citer-day. 
transmission abroad, 


Single Copies, us. each. Registered for 
Offices—s, Bond Court, Walbrook, London; E.C. 
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. SCOTTISH PROVIDENT INSTITUTION, 


EDINBURGH.: 6, St. Andrew Square.’ LONDON: 18, King William Street, E,C. ` 
Its ASVAYTAGRS over other offices are :— 
A lager immediate assurance fer ths same premium, wi rt di ment rig vey emt in 
‘* ‘Thus pano vot rasa may be teca once for the for tom ORO and policles origimally 
for, sey, 1,006 havo been increased to £1, IO T1490, CT 009, and doubled, 
FINANCIAL Peron: 





The Hund, accumulated entirely from the premiums, exceeds £2,350,000. Notwitutanding its low rats, no Ofice af tho mms 
EI E ban haere Fd of tor in ee increase from year to year. 
. This day is published. 


MANUAL Ok BOTANY, 


ANATOMICAL AND PHYSIOLOGICAL. 
FOR THE USE OF STUDENTS. 
By ROBERT BROWN, M.A., Ph.D. F.L.S., F.RG.S., 
* Lecturer on Botany, Edinburgh. 
360 Illustrations. Crown 8vo, 12s Ód. 


WILLIAM; BLACKWOOD & SONS, Edinburgh and adon 





Just Published. Svo, Price 14s. 


A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 


OR, ORGANIC CHEMISTRY. 
By C. SCHORLEMMER, F.R.S, 
LECTURER -ON ORGANIC CHEMISTRY. ÌN THE OWENS COLLEGE, MANCHESTER. 


Nanan anean afra 1 fe rolemion for his experimental researches only ; his fame is even more widely 
( is one of the favourite works from which the present gemeration of young 
derive their information. Having myself to teach a large ee T DE 
mending this age dil of Obpeering heben deire Ear toii d a —Pror HOFMANN. 


London: MACMILLAN AND CO, 





This day, royal 8vo, 764 pp., cloth, with over soo Illustrations, price 34s. 


ELEMENTS OF METALLURGY. 


4 PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 
By J. ARTHUR PHILLIPS, M. Inst. CE. F.C.S, F.GS. &. 
Ancien Elive de TEcole des Mines, Paris; Author of “ Mining and Metallurgy of Gold and Silver,” &c- ` 


London: CHARLES GRIFFIN & CO., 1o, Stationers’ Hall Court. 


| A FEW ARTIST'S. PROOFS 
THE PORTRAIT OF CHARLES DARWIN, F.R.S. 


(ENGRAVED ON STEEL BY CHAS. H. JEENS), 


Have been printed on India Paper, and may be'had at the Office of NATURE, 29, Bedford Street, Strand, W.C., 
PRICE 5s» EACH, 








P ; ` OR THROUGH ANY BOOKSELLEP. 
This day, in 8vo, prico 147, with Woodcntz, A NEW EDITION OF SIR W. R. GROVE'S WORK ON THE 
ETRUSCAN RESEARCHES, By Isaac aoe TORUS 
TAYLOR, M.A. With Glossary and Index. E Now ready, in x vol Ero. cloth, price rsa 
Cowrzkrs :—The Prologue— T. and Turanlans Ethnographial | THE CORRELATION OF PHYSICAL 
Notes on the Etruscan her da e Etruscan M The Etruscan FOR By 
Numa als—Epitaphs—W, ‘ 


CES. Sieh Ramone M A POR Ga one of the Judges o 
T yas of Dedi The bal ‘Ne The E iho Mon Sir W. R. Grove, kA. &8., one Judges of the 
Loi: MACMILLAN & CO. `` a 


Loudon : LONGMANS & CO., Paternoster Row. ` 
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“ NATURE." 


Nearly all the Back Numbers of NATURE may be obtained 
any Bookseller, or of the Publishers, at the Office, 29, 

Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should likewise be addressed. 

Now ready, Vol. 8, bound in cloth, price 10s. 6¢, 

Cloth Cases for binding all the volumes, prige 1s. 62. each, 

Reading Cases to hold 26 numbers, price 2:. 6G. 

To be had through any boqkseller or newsagent, or at the 
Office, P 
29, BEDFORD STREET, STRAND, W.C. 





TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


that the ication of a tweckly Diary 
In NATURE of the Meetings, &c. of the various provincial Scien- 
fic and Literary Societies wewld be found very useful, not only 
to tha Members of such Societies, but to all who are interested sm 
scientific and Rterary subjects, the Publishers have deermined to 
devote a portion oj thar Advertisement columns to tis ) and 
te inset NOTICES OF MEETINGS, SUB F LEC- 
TURES, &e., ai the newtinal charge of One Shilling for each 
Tnsertien, 

The Publishers of NATURE will je glad if the Secretaries Y 
Societies will asd. them in their enderosurs to make this 
Diary as complete and useful as 1 Noises intended for 
insertion theran must be sent, to the Publishers, by 
Wednesday Mommgs - 

Orricr—29, BEDFORD STREET, STRAND. 


Works by Francis Galton, F.R.S. 


METEOROGRAPHICA, or Methods of MEE the Weather. 
Illustrated by upwards of 600 Printed ographic Dia- 
grams. 410, Os. 

As Mr, Galton entertains strong views on the necessity of 
meteorological charts and maps, he determined, as a practical 
ag Shae een Oar area of Europe, so 

as meteorological stations extend, during one month, viz the 
month of December 1861. Mr. Galton got his data from au- 
thoritles in every of Britain and the Continent, and on the 
basis of these has here drawn up nearly a hundred different maps 
and charts, showing the state of the weather all over Europe 
during the above period. 

HEREDITARY GENIUS: An Inquiry into its Laws and 

Demy 8vo, 125. > 

“A most able and most 
know, thiough the admirable labours of Mr. Galton, that Genius 
tends to be inherited,"—Daiwin's ‘‘Descent of Man,” vol. i 


P.3 
MACMILLAN & CO., LONDON. 








AnINTRODUCTION to the OSTEOLOGY 
of the MAMMALIA. Being the substance of the Course 
of Lectures delivered at tho Royal College of S ns 
of England in 1870. By W. H. FLOWER, F.R.S., 
F.R.C.S., Hunterian Professor of Comparative Anatomy 
son Physiology. With numerous Dlustrations, Globe 
vo, 75. 6g. 


Although the present work contains the substance of a Course 
of Lectures the form has been ed, so as the better to adapt 
it as a handbook for students. eoretical views have been 
almost entirely excluded ; and while it is impossible in a scien- 
tific treatise to avoid the employment of echnical terms, ıt has 
been the author's endeavour to use no more than absolutely 
necessary, and to exeryse due care in sel only those that 
seem most appropriate, or which have receiv the sanction of 

eral asi ia With a very few exceptions the illustiations 
ve been drawn expressly for this work from specimens in the 
Museum of the Royal Co of Surgeons. 


MACMILLAN & CO., LONDON. 


TISLEY'S 
PENDULUM APPARATUS, 


"Wh Tracer, &c., for drawing Lissajous’ Curves ow or 
blackened Glass for the Lantern; packed mDeal Cabmet (3ft. 
X rft. square), which servos as a Stand for the mstrument to 


ves M = ~ - ~ - wm H12 0 


peg emia resus 5a 
A Set including eod Fan fom TEE t0 1557 ER 
Ditto traced on blackened ha, the Lantern — peralide o 3 
EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


For performing many of the experiments, included in the Christ- 
mas Lectures given by Dr. Tyndall at the Royal Institutin — £5 5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


178, BROMPTON ROAD, S.W. 
(Three minutes’ walk from South Kensington Museum), 


AAAS 





JUDSON'S DYES.—%8 Colours, 6d. each. 
- RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in so minutes without soiling the hands. 
Full Instructions — Of all Chemists and Stationers. 


JUDSON’S DYES.—Dyeing at Home.— 
JUDSON'S simple DYES are most useful and effectual Ribbons, 
silk, feathers, scarfs, laco, braid, voila, handkerchiefs, clouds, 
Shetland shawls, or any smell article of dress, can canly bo dyed in 
a few minntes without soiling the hands, violet, magenta, crumson, 
maure, purple, pink, ponceau, claret, &c. 


JUDSON’S DYES.—Photographic Paper 
Pozinves or Photo-Prints should be in hot wate. and then sub- 
mitted to a bot bath of JUDSON’S DYES. Heautiful effects are thus 
epee 1n green, pink, brown, and many other colours-——Use Judson’s 

for general nung. Dyo your Cartes do Visite. 


JUDSON'S DYES. — Ferns, Grasses, 
Flowers, and Sca-weeds may be dyed most skies CORN greci, 
solution 


&c., by simply dipping them 
SUDSONS DYES. Charzug Boudin may Us tius compcud. 


JUDSON'S DYES.—Ink— Ink — Ink.—A 
eeLI Pale PERSEUS ua cs capt 
watcr. 


JUDSON'S DYES.—For Colouring Archi- 
tecturnl Plans, &c.—Much trouble may be saved in grinding up colours 
to a uniform tint. They may be used cither with a brush or pen Rose 
pink, DE eee orange, green, blue, magenta, and 12 


SIXPENCE PER BOTTLE 


Of Chemists and Oilman in London, Chemists and Stationers in the 
i Country. 





HOLLOWAY’S OINTMENT ‘and PILLS. 


— Ra peisence before authonty "— For pearly a third of a century havo 
those remedies stood in the foremost rank for overcommea ulcers, sores, 


from ther use, these in ther turn tried them, and found equally sate 
factory results. Old and new stores of were ransacked to 
discover the surest and of mecung and conquenn 
Eikness—ibe ime was tho invention of Holloway’s Curatives, w 

the testimony of patients universally i ns indisputable defences 
disease. 


against x 
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MEN NEW BOOKS... 


thre of the Formation and 


betwoon and I: dfe de rie Go- 
- Yernment ; Incidental Notices of the * the 
Lines By Colonel Sir FREDERIC GOLD D, CB. 

. LCS., late Director of European 
Maps, *vo. [Immodaateiy. 


ESSÁYS and ADDRESSES, by PROFES- 
SORS ani LECTURERS of Owens College, Mancbeste. Published 
October yth, 1873. fvo, 14s. ° [This days” 


pera RG, ERS. Pre Oreerwvod (Panay, Prot Rosson 
KG, F.R.S., Prof. Greenwood 
F.S., Prot Balfour Stewart, F RS, Prof. Willamson, F.R.S., 
Gamgoo, F. R-S., Prof Bryce, D.Q L., Prof. Jovons, F.R.S, &c. 


The BIRDS of APO E Trans- 
Ra ERMNEDY, Dt BY, DiD y Roping Protem có Stak i Taisen? 
[Just ready. 


HORZE BELLENIC Æ; Hees s and Dis- 
and Anti- 


ira doo abr Ur BLACKIE, PRSE F.R.S.E of 


[This day. 


SOME LEADING XLNOUNDRD Dy) E of bres 


eee ECONOMY KOMT nip ETOD 


tham, those cusmoctad wih tho name of Ricardo, Malihan sd 
A enar, 


WORDSWORTH, SHELLEY, KEATS, 
_ and other ESSAYS, By Profemor MASSON, Crown 8vo. 


THOUGHTS on REVELATION. By 
JOHN M'LEOD CAMPBELL, D.D. Seccnd Editlon, crown 8vo, 


EA ; [This day. 
BIRDS: their Cages and their Keep. By. 
. lady DICKEY. With Ihstrations Crown tre. 


NEW VOLUME OF “NATUES SERIES 


The TRANSIT of VENUS. By George 
FORBES, B.A., Professor of Natural rm the area 
Untvarsity Glasgow. 


5 With numerous 


NEW VOLUME OF * “SCIENCE PRIMERS," ] 


PRIMER of PHYSIOLOGY: By Michael 
FOSTER, F.RS. With Ilvstrations, :5mo. 


NEW VOLUME OF “THE GOLDEN TREASURY SERIES.” 


SCOTTISH SONG.—A Selection of the 
Cholcest LYRICS 


et TRS Y CERTE ADPREN. shoo a Em uy vee 


MACMILLAN & CO., LONDON. 


nection with tho developments of literature and language, between the death 
of 814 A.D, and that of Lows Phihppo, 1850o. Those tables 
are by remarks on the various social of which the works 

axprossson. abo fo a of the principal 


THIRD AND CHEAPER EDITIÓN, SOMEWHAT ABRIDGED. 


JOHN COLERIDGE PATTESON'S LIFE. 


CHARLOTTE M. YONGE, Author of “The Heir of 
xh Two Portraits, engraved by Jeans, s vols crown AUR 


^ Miss Yonge's book fs in ya pe a model 


entirely 
poker pied bas cacao Gk of a diary, and as we 
read on we come to know the man, and to ARRA NE 
him. ”—A thenau. 


Neary roady, No, X. of 


The JOURNAL of PHILOLOGY. Edited 

G. Carr, MA, Fellow of Trial College i X. B. Maron, 

Ma Cag Cent ADR " i 
j Contents :— 


On contimred). The late 
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Published on the First of every Month, 
PRICE ONE STHILLING, 
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Author of “John Halifax, Gentleman.” 


CA delightful selection, in a deheAtfnl external form ; full of the physical splendour and vas? opulence of proper fairy tales,” — 
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Glossary, by Alexander Smith. Two vols. 


The Adventures of Robinson Crusoe. Edited from the Original Edition by J. W. Clark, 
M. A., Fellow of Trimty College, Cambndge. 


The Republic of Plato. Translated into English, with Notes by J. L1. Davies, M.A., and D.J. 
VAUGHAN, MWA. 
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arranged by John Hullah, Professor of Vocal Music in King's College, London. 


La Lyre Francaise. Selected and arranged, with Notes, by Gustave Masson, French 
Master in Harrow School, É 


Tom Brown's School Days. By An Old Boy. 
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A CONSTITUTIONAL HISTORY of ENGLAND, Its Origin and Development. By 
`W. STUBBS, M.A., Regius Professor of Modern History at Oxford. Vol. I. Crown &vo, 12s. 


GENEALOGICAL TABLES, Illustrative ` of MODERN HISTORY. o ° By Hereford B. 
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PROFESSORSHIP IN BIOLOGY. 


DURHAM UNIVERSITY COLLEGES of 
MEDICINE and PHYSICAL SCIENCE, Noweastle-npon- Type — 


o xsth Au 
whom fall particulars as to duties, pedi may bo 





CHEMICAL SOCIETY) 
An INDEX to the JOURNAL of the CHE- 


MICAL SOCIETY, 1841-187, is now ready,|toclnding both Authors 
Names and Su Sule be obalne by Fallowaat the Sacer 
Rooms, eu and by Noo- Fallows at the Publisher's, 
J. Van ad, n , prico 108, , 


‘lhe JOURNAL of the CHEMICAL SO- 
CIETY now contams Abstracts of all” Papers cn 
relations to Ph and the Arts, pablished 
Journah. It» monthly, and 1aay be obtained by Non-Fellows 
of Mr Van Voorxt by a rubescruptüon of £r re 








TWO SCHOLARSHIPS and an EXHI. 


BITION m Natural Science, and a SCHC EARSHIE and P Ore 
BITION in Clamucs and Ms wil|be awarded b 


ER ition in the First Wock of October nea 8t Otpatal 
odia] School F 6s párhculan apniy te tho Dan of Starge Howl 


A B., SHEPHERD, M.B. 
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QUEENWOOD COLLEGE,near STOCK- 
BRIDGE, “HANTS. 


Sound General Educanan for Boys - 
attennon to peruicularly to Cheney, both theoretical 
and 


pracocal 
References to Dr. Debus, F.R.S. ; Dr. Frankland FRS., Dr. Roscoe, 
FRS, Dr. An Smith, F.RS . Dr. Tyndall, F.R.S.; Dr. Voelcker, 


. C. WILLMORE, Prinepal. 
-8 ——— 

ROYAL COUNCIL OF EDUCATION.— 
The and Class-rooms of Berners College are opan for 
Pupds EVERY DAY and EVENING. The subjects of the above 
Examinauons can be studied ether Privately or m Classes, Foos 


moderate ONE And investiganons conducted —A to Prof 
K. V. GARDN F.X.8., F.S.A, 44, Berners Sureet, 





TO NATURALISTS and GEOLOGISTS. 
—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS 
(Seo A PM Mn NATORE af June id EU d Beare of ate 
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MATHEMATICS and PHYSICS.—Mr. F. 
HUME TALBOT, M A late Junior Student of Chmst Church, Ox- 
in’ Marhemarics ar and Natural recorves a few 

B in a nY bome, and 


ea, the Untverntics and 
apply to Mr F. H. Talbot, Speen, Newbury, Berks. 





SCIENCE TUITION by CORRESPON- 
Use of s Microscope um will bara ole age Sette 
Ko sy edit Be Suse, Strand, London, WS a An 





The REV.L. HENSLEY, Vicar of Hitchin, 
Herts, formerty Fellow and reperi Turor of Tnauy College, Cam- 








NATURE.—Wanted clean Copies of Nos. 
10, 13, and 116. Nature Office, sg, Bedford Street, Strand, W C. 





To ASTRONOMERS and OTHERS.—A 
skilful Fhotogtapben, who 15 a Chemist and Amateur Astronomer, and 
aor ieim Lapras etin Meri decr b ENGACEMLNT 
tages, South Shore, blackpoo! 





NORFOLK AND NORWICH NATU- 
RALISTS’ SOCIETY. 


The TRANSACTIONS for 1873-74, containing, with other oo 
Papers, a List of the FISHES of Nosfolk, with Introdecuon and 
by Dr. Jno Lown Price 24. to nonmembers. 

ement containing a Lat of tha LEPIDOPTERA of EUH 
Moris Eon tha fator pesce Er CUAS Ge BARRETT Pp fo. Pnco 
lari uei E ° 
Sent poat-froe by the Assistant-Secretary, Mr. Joo Quinton. Jun , Lite- 
rary Institution, St. Andrews, Norwich, on recwpt of postage stampa. 
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‘CHEST EXPANDER and TROUSERS 
B BRACE combined, 8s. ; Ladies’ Chest Expanders from 52.60, BAL- 
MON ODY & CÓ, ag, Strand, London. Establuhed 1806. 





ELASTIC STOCKINGS for Varicose Veins 
as Weak Jomts; and LADIES’ ABDOMINAL BELTS, made to iade to any 
Directions for rude gr i) an aa i pont: Íroe. 

ODY & CO., sye, Strand, Loadon. 





NOTICE.— To CREE Classes, — MOT- 
TERSHEAD AND LABORATORY FURNISHERS, EX- 


CHANGE pana MANCHESTER, 

emumerated in the SOUTH KENSIN Lists FOR THE 

USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Heat, 
Magnod abow 


Electricity, par- 

on application. fps nania f value delivered free to 
sm an 

ralwey sanon in England. y 





FOR SALE. 
AN AMATEUR’S COLLECTION of FOS- 


SILS (zirat:graphically arranged) Precious Stones, Agates, Land, 
pag Mini History. F adis y IY tho 
mro or to , Care 
E eror ad Balted Ree Cc 





W. LADD & OO. 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Rojal Institution of Greet Britain) - 

Spectroscopes, Microscopes, Polariscopes, 

and every variety of Philosophical Apparatus, 


11 & 12, BEAK STREET, REGENT STREET, W, 
AXD 


199, BROMPTON ROAD, S.W. 


ASTABLISHED 1843 


HENRY CROUCH'S 


NEW CATALOGUE OF 


MICROSCOPES, OBJECTIVES, &c. 


With Practical Hints the Uso of the Apparatus, ilins- 


HENRY CROUCH, 
66, CAN, LONDON, E.C, 


Wriy opposite Aldecegain Street P C rOQoHibn; Relfarky: neir 





THOMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST, 
48, ESSEX STREET, STRAND, W.C. 
(Late of Arundel Street.) 





British Fossile from the Crag to the Silurian inclusive. 
Detatied Catalagues Poti-/roc. 





DRAPER'S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writmg becomes a when this Ink is used It has been adop 
by the principal BORIS de se alesy Compan dunt 


It writes ahnost instantly Full Black. Be Rt ais end 
Doos not corrode Steel Pens- Beata te cepted wikia 
Ta cieaaly to nbs dnd nor Babis to moment of wrinng. . 


TO BE HAD OF ALL STATIONERS. 





VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 


FRYS THE son ricer, 
CARACAS 
COCOA 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE S MOC-MAIN LEVER TRUSS 
ie. allowed LM soo Medical Monto ba tlio meet foe 

vo treatment of Hernia. Tho nee of 
J: acd mrt CELOIOOMPE COPIE a 
jj er ie xi the MOC MAIN V PAD ana 
b n EPIS Ries wih and cines 
that it cannot bo detocted, and may a aedi A 
caci resi tay be bad, a and the "Troes (w iced 
a inches pep nde die si enses raid ; 
JOHN WHITE, 228, Piccadilly. 
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&c., for Varicose Vains and all cases of ee epe Md 
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on e Find. 
JOHN WHITE, Manufacturer, 238, Piccadilly, London. 
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THOMAS BALDWIN, M.R.I.A., 


Superintendent of the Agricultural Department of National Education in 
Ire'and, and Author of various Treattees on Agriculture, 
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IRISH AGRICULTURE. 


cupo barman it iive AS sorod «2d good: Tho book 


the 
is well proves author 


the important office which he holda "—]Jomw Crat- 

E E Editor of Cyclopedia of Agriculture, Sc. 
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rising generabon be instructed and well grounded in what it sets forth, we 
havo no fear for the result."—7risk Farmer's Gasetis. 


soit’ s Qno of the best and most usefül books pubkahed by the Bosrd, com- 


parao wih predice.. Ita Tt a Just, the work which suits the classes for 
is ja written with remarkable perzpicuity." —7; 
man's y owrval. as 


&nd farmers, aad- smal, most heartil 
win's book."—/r1sk Farmer ana Urtian: d 


‘This work is just what tho small farmer requires" — The Newry Er- 


“Wo would wiah to notice at 
the 


Vu. oe tbe most CIEN Ho vultis wein wo haro crer had 
ore ono which no student should be — 
m ae of agriculture without." 
“ No farmer should bo without a iout E: copy o£ this treatise, which is plain! 
written, and progrant with infe —Iristh Tres. T 
“Tt ought to be In the possession of every farner."— Cerk E ramizsr. 


Buen and Maii s tone eel Med those who ha 

the means, and distributed by i 

otherwise bo as a sealed book "— 
© This treatise is sound, and comes very 

hes every inducement to improve his practice.”— 


Mr. Baldwin's books to the farmers. Wo ad- 
and arrangemont,"—Wasrford Mail, 


London: MACMILLAN & CO. 
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THX ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Kdited ALGEEKNON CLARKE, Secrotary to the Contral Chamber of 
by Joxx G i 


spectal attention to the discussions and of the Cham- 
of Agriculture of Great Britain (which now upwards of 
members), besides giving « papers on practical farmmg, 

and a mass of of valus to the 
Tho London Com; Sead, Ex Cattle, and othar of Monday 
reported ournal, w. : despatched o same 
E in ins di to country subscnbers by the first post 


om Tuesday morning. Paes gy ok pened. 15s. A year post frea, 
Published by W. PICKERING, ar, Arundel Stroot, Strand, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
orig de 


, M pagos Bro. Svo., with occasional Mastrations. 
TW. Boost McLacraw, F.I.S., E C. Rye, and 
T. Branrrox, P-R.S. &c. 


This ipi a contains standard articles and notes 
on all connected with , and especially on the Insects of 
the 

Shillings per Volume, post-free. The volumes com 
mence the June number in cach year. 

Vols. L to V. bound in cloth) may be obtained by purchasers of 
the entire sot to date, at the increased price of ros. each; the 
vols. may be had tely oc 





AGRIGULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING 


and Fleab-forming Qualtles of nearly all the Fi Substances in 
gana use b7 Farmer: also tho Manumal Valuo of Roaldne from 


Opinions af the Press. 

Is is clearly a very useful fndicatorjof the values of the foods for cattle. 

rha eee Moses eiua teal ae dae 
meat stock, it eye-opener’ to perceive 

Ber ave ben e often dipped Wilkes Ae uses e rae 


“A very table. Tho isa capital one, and wo recom- 
mend our fends to ivan Mila, and procure oma of the 
tables by Agricultural and Hort ^— 
and 

Price One Shilling, Post Fros, 


cris AGRICULTURAL ECONOMIST. 


atum aid Howie Atria and deri io Dendreracy ted 
to 


devoted 
Ou Comets Beare oe 


Fr cava ne ie es es 


Vols. L, I, and IIL of the “ Agricultural Economist” for 1870, 1871, and 
1872, price 71. 64. each 


Preraring For PUBLICATION (Second Naifiom). 


THE MINERAL CONSTITUENTS RE- 
MOVED TI E enr AN ACRE OF SOIL by an Areago Crop. d 


I Proportionate 
Eee of Goa os ipea, Po, Sa, Farmyard Manure 


un ier FLEET STREET, IC, and 47, MILLBANK STREET, 





HOLLOWAY’S PILLS.—In feneral de- 
and nervous 


woman 
and young children. ir aek A of mercury orany other 

and cannot do Sentalea and all per- 
sons of sedentary Wit Aud these Pills Beate 
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MR. -MURRAY'S 
" "FOREIGN HANDBOOKS. 


. + HANDBOOK of TRAVEL'TALK. 364 ' 
` E HOLLAND, BELGIUM, and the.RHINE to MAY- 
ENCE 6 
* NORTH GERMANY, and the RHINE to SWITZER- 
i LAND. ° 
s SWITZERLAND andthe ALPS, or. 
SOUTH GERMANY ahd the TYROL. :o ^ 
* FRANCE end dla PYRENEES. ae a 
PARIS and its ENVIRONS. a 6d. 
a 5. PLAN of. PARIS. şr 6¢ 
CORSIGA and SARIDINIA. w 
- ALGERIA. é x 
" NORTE-ITALY and VENICE.; 10s. 
CENTRAL ITALY and RLORENCE. zo. 
ROME and its ENVIRONS. rx. 
SOUTH ITALY and NAPLES. :os. 
PORTUGAL and LISBON. pr. 
SPAIN and ANDALUSIA. s vol eq 
RUSSIA and FINLAND. rss. - 
NORWAY. 6e. 
SYRIA and PALESTINE. e voli ay. 
MAP of PALESTINE. rar. 


y EGYPT and the NILE. rss, » 


ge TURKEY and CONSTANTINOPLE. ign 7 — 
i GREECE md IONIAN ISLANDS. is. ` 


' i JOHN MURRAY, Albemarle Street. 





Se On the rat of every Month, pp. 32, Svo, with at least One Plate, 
/^- THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 

-Kitted by Hxwxr Tenax, M rpm Mey ee oy 


z J. G. Baxxa, Rare PLS Royal 
: free in the United 
aerate one ete girl ein, 
t7) (price 16s. Ge. E curd. Gas coves ae tin waking Gear 


THE BREWERS’ GUARDIAN: 
À Fortnightly Peper devoted to the Protection af Brewen’ Interests 
i and Pariamentary Matters 
i Ravim ot TEE MAE AND HOF TELDE AND WOTE AND Bee DIAC 
: E Racor. 
= Nr ME 
: “Tho Brewers’ Guardian ” is 
TET Anl d 
Dm Single Cope, v cach. Registered 
'—— Offices, Bond. Court,-Walbrook, London, E C. 


BOMBAY and MADRAS, svol, rar. oach. ,.-' 


MR. MURRAY'S 
ENGLISH HANDBOOKS. 


HANDBOOK fo LONDON. yr. 6d 

ii ESSEX, CAMBRIDGE, SUFFOLK, and NOR- 

FOLK. im. 

" KENT and SUSSEX. ros. 
_ SURREY, HANTS, and ISLE of WIGHT. Ios. 
a BERKS, BUCKS, and OXON. ys. Gd. 
WILTS, DORSET, and SOMERSET. ros. 
DEVON and CORNWALL. zar 7 


» GLOUCESTER, HEREFORD, and WORCES. 
TER. of. 
s SOUTH WALES. m. 
3 NORTH WALES. p. 


- DERBY, STAFFORD, LEICESTER, and NOTTS. 
9r. 3 

ES SHROPSHIRE, CHESHIRE, and LANCA- 

SHIRE oe 


A YORKSHIRE. rar. 
DURHAM and NORTHUMBERLAND.’ or. 
» WESTMORELAND and CUMBERLAND 64, 
~ MAP of tho LAKE DISTRICT. 3s. 6¢. 


HANDBOOK--SCOTLAND. gs. 


HANDBOOK—IRÉLAND. 125, 


JOHN MURRAY, Albemarle Street. 





Just pobliahed, with 8 Illustrations, 8vo, cloth, price ars. 
The BIRDS of SHETLAND, LND, with Observa- 





jas HENRY T Los dte i by his paige Ped 
` A MACLACHLAN & BTEWART. 
London: SIMPKIN, MARSHALL, & CO. 
This day, in 8vo, price ufe with Woodcnta, | 
ETRUSCAN RESEARCHES,’ By Isaac 


TAYLOR, M.A. With Glossary and Index, 





Bro, sowed, is. 


COMETS and the NEW C@MET of 1874. 


With a popular Account of all that is known of these wonder- 
M E MIT leis io aane 


London: WILLIAM TEQG & CO. Pznorzs Lane, Cheapside, 
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Nealy all the Back Numbers of NATURE may be obtained 
any Bookseller, or of the Publishers, at Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should likewise be addressed. 
Now ready, Vol 8, bound in cloth, price 10s. 6g. 
Cloth Cases for binding all the volumes, price 1s. 62. each. 


Reading Cases to hold 26 numbers, price $. 64. 
To be had through any bookseller or newsagent, or at the 
Office, 
29, BEDFORD STREET, STRAND, W.C. 





THE EXTENSION 


OF THX 


SUB-WEALDEN EXPLORATION 


At Netherfield, near Battle. 


COMMITTEE. 
i= lea LL. D. F.R S., Director-General of Geological 
P Pnr De Gray MaLras Eqcerrom, Bart, M.P. F.R.S. 


TY G.S 

Sr Jomx Lussocr, Bart, M.P. F RS. F.L.S. F.G S. 

Sr Jons Hawrsuaw, E E , 33, Great George iie M eani 
Jon» Evans, Em, RS F G S, President of Geological 


Soc 

RAT urs Y RS, Preadent of Section C, Brithh Asso- 

clatian, 1 

Josxrm brem Xe, F.R.S., Ex-President of the Geological 
of London. 

Wauincrow SavTH, Esq, FRS, Chef Inspector of Crown 


Mmes 
H. W. Bestow, Esq, F RS, Director o£ ? 
Tuomas HAWESLEY, 'Esq., Ex-Prendant of tho Cl 


En 
w oro Dawnime, Es, MA.FRS F.G.S, Owens College, 
ie ae 


Prolaucr Rover? An! xc e Ave Ride, Saad 


x WOODWARD, Esa, F.R S, Bntsh Museum. 
S Owens, Whitefnars, "Fleet Street. 
RosxxT ETHRIDGE, Esq, Jermyn Street Museum, Hon. Sec. 


(Are, tem) 
Hoar WiLLETT, Esq, F.G.S, Arnold House, Bnghton. 


Ths ohje oftis rene n on Hin, oorden of Ma mecung o: 
tho Association m 1878, 18 to ascertam tho thickness 

the Secondary Strata in the a Und tha Gatti egredi 
underlying Paleoxoc Fi 


alea. under the south-emst of England 
now sought to bo ascertained , and there rs reason to bellove that 
a depth not exceeding 1,500 to a,o0o ft. at Battle. 
of the underground structure or the 
scientific interest, and one of greet waf:xal 
MN, ai ay help to udis tis line takon mider- 
ground by the ooal-moasures of Belgrum and Somerset. - 
Med p Eq M e 
anda 1,000 any 
tive result 6 beds traversed belong to Vere mid 
pese Ringe ae d IM boni has RaW cabal ae 
Oxford clay 
It is most deairable that the work should not be discontinued in the pre- 
Meer elt a afi ES Committee therefore make an oarnost 
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TISLEY'S 
PENDULUM APPARATUS, 


With Tracer, &c., for drawing Lismjous’ Curves om 
Glass for the Lantern ; inDeal Cabinet 
X rft square), which serves asa Ee 
P - - -— -— — »- bI? O O 
Reflectors for projecting the Figures on the Screen - - 2512 6 
pn en on card, free - dozn. o 3 o 
of Including Figures from 1:1 to 1:3= 0 7 6 
on blackened Gleas, for the m per hdo.. o 4 6 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


F or performing many ofthe e experiments, Included in tho Christ- 
n Lectures grven by Dr. Tyndall at the Royal Institugon — £4 $4 o 


TISLEY AND SPILLER, 
OPTICIANS, &o, 


172, BROMPTON ROAD, S.W. 
(Three minutes’ walk from South Kensington Museum), 


THE. LINGUIST, 


EDUCATIONAL REVIEW. 


A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, 1874), on the 
reeds, and 


London: thomas Cook and; Son, Excursionists, 
Circus, E.C., and 105, 106, and 107, Fleet S 
der and Stoughton, 27 and 31, Paternoster Row, 


E. oy BCs Har 





THE .ZOOLOGIST. 


A MONTHLY JOURNAL OF NATURAL HISTORY. 
Canductod by Kowarp Newman, Y.L.5, F.Z.8. kc. 
The Zoelogust was cstahlishod in 1843 to rocard and 
on subjects those treated of 


borne, a Win gies She spia err 
is acceptable to “‘ out-of-doar naturalists ,” those 


Published on the First of every Month. 
PRICE ONE SHILLING, 


London: JOHN VAN VOORST, 1, Paternoster Row. 





TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


ts insert NOTICES OF MEETINGS, SUB 
TURES, ðv., at the nominal charge ej Ono Shilling for each 
insertion, 
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Diary as complies and useful ar 
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Orrick—aog, BEDFORD STREET, STRAND. 


xcvi NATURE a : i | [July 23, 1874 
S WORKS BY I. TODHUNTER; MA, F.R.S. 





_“ Penpicuns language, vigorous investigations, [rutiny of dificiles, and method eain characterise Mr, Todkustera 


kr"—CmE Engineer. 
ALGEBRA. For the Use of Sores and Schools. Sixth Edition. Crown 8yo, "cloth. 
vr 6d. 
This wark contains all the propositions whlch are dede oe ae ecto aad and a large number of 
Examples for Exercise. "The aithor bas to studenta, im the accuracy 
EE albicans ae conta ng T= laih P pa subject. doi eA sirteen hundred and in mmber, have 
been selected with a view to illustrate of the subject. The work will be found adapted to the wants of 


every y 

students who are without the ald gf a teacher. he Answers to the Exam with hints for the solution of some in which assist- . 
Mis may ba Oea Mogunt uito ool DOS In the present edition two New Chapters and Threo Hundred miscellaneous 
. Examples have been added. 


KEY to ALGEBRA.for the USE of COLLEGES and SCHOOLS. Crown 8vo., ros. 6d. 


, An ELEMENTARY TREATISE on the THEORY of EQUATIONS. Second Edition, 
levised. Crown Bro, cloth, 7s. 6d. 


This trat contains all the propositions which aro urually included in elementary treatises on the theory of Equations 
: heve been selected from the College and University Examination Papers and the 
results have been given when it ap In order to exhibit a comprehensive view of the subject, the treatise includes 
fnvestigatioas which are not fount in all the preseding elementary treaties, and also some investigations are not to be found 
ee tke For the second edition the work has been revised and some Se URS en nm ent E Ed 


PLANE, TRIGONOMETRY. "For Schools and Colleges. Fourth Edition. C EON 8vo, 


he dasiga o hs wrk baa been o render he ifr nal intelligible to beginnen, and at the same time to afford the student the 
t btatning all-the tior on which be miL 3 on this branch of Mathematics, Each chapter is followed by 
phos ene Poe ara re ca spem together with a few in some of the other sets, may be advan- 


reserved by the Se ee ee RE In the Second Edition the hints for 
id lation of the tte leve buen consesabiy Dreaser 


ATREA TIOR on SPHERICAL TRIGONOMETRY. Third Edition, eniarced: Crown 
. 8vo, cloth, 4s. 


The present work is construc-ed on on the same plen as the ig erations Plane SE mala’ to which it is intended as a 
In the account of Napler’s Rules of circular parts, aw explanation has been ot proof devised by Naples, m 
T a ani ts ees Glee labour has been bestowed on the text in 


PLANE CO- ORDINATE GEOMETRY, as applied to the Saint Line and the Conic 
Sections, With numerous Examples. Fourth Edition, revised and enlarged. Crown 8vo, cloth, 7s. 6d. 


Darse pr iret ag esr ev talia iy i eee at hame ine 
sel gga Ra ie have 


. to include in ane volume all that students usually require. In addition, therefore, to the always 

` in such treatises, he has introduced the methods of notation, which are Pei eat one these methods, 

of ‘a less elementary character than the rest of the er placed bn separato chapter, end may be omllied by the mudenta 
first. 


A TREATISE on the DIFFERENTIAL CALCULUS. With numerous Examples. Sixth 
3 Edition. Crown 8vo, cloth, ros, 6d. 


The author has endeavoured in the present woik to exhibit a comprehenstve view of the Differential Calculus on the method of 


~ limite E c certus ath een the hope that & reader 

E who is without the assistance of 2 tutor may enabled to soriire A Compani with the subject. The method adopted 
ine of hey erases To he different Saioa p ar E sufficiently numerous to render another book 

es This and the following work have keen 


m. __ unnecessary ; 
~ tied lato Thal Taian by | b» Brat 


A TREATISE on tke i. IN TEDRAE CALCULUS and its APPLICATIONS. With 
numerous Examples. Fourth Edition, revised and enlarged. Crown 8vo, cloth, 10s. 64. 


This is desi as a work ac once elementary and Tes eui Is ie cd decl ki thor oe of berini aud. cultes foo the wax d 

advanced ents, In the selection of the w la te poaa o eine te Len ies Pu me 

P per tr brune dich oe quse unc of summation has been repeatedly forward, 

with wea the attention of the student to the notions w form the true foundation of the Calculus as well as 

of its most valuable i Every attempt has been mada (o. explain those difficulties which usually perniér beginners, 

x especially with reference tothe Aseris of A new méthod has been adopted in to the of multiple 
s integrals. The last chapter deals with the of Variations i Searcy of Ex selected from College Examina- 


tion Papers, has been appended to the several chapters, 


we EXAMPLES of ANALYTICAL GEOMETRY of THREE DIMENSJONS. Third 
Edition, revised. Crown 870, cloth, 4/. 


MACMILLAN & CO., LONDON. 
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JUDSON’S DYES.—18 Colours, 6d. each. 
RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed m so minutes without soiling the hands. 
Full Instructions supplied. Of all Chemists and Stationers. 


JUDSON’S DYES.—Dyeing at Home.— 
JUDSON'S simple DYES are most useful and @ffectual Ribbons, 
niks, feathers, scarfs, lace, braid, vails, clouds, bernouses, 
Shetland shawls, or any small arbcle cf dress, can easily be dyed m 
a few minutes without soting the hands, violet, magenta, comson, 
mauve, purple, pink, pancean, claret, &c. 


JUDSON’S DYES.—Photographic Paper 
Pontives or Photo-Prints should be in bot water and then sub- 
mtted to a hot bath of JUDSON’S DYES. — Beautiful effects are thus 

uced In green, pink, brown, and many other colours—Use Judson's 
yes for genoral tinting. Dye your Cartes do Vinto, 







JUDSON’S DYES. — Ferns, Grasses, 
Flowers, Sea-wecds may be dyed most exquisite colors, grosn 
them in a of 


cnmson, purple, &c, 
JUDSON 8 i ra Mab Boones may be thus compcsed. 


JUDSON'S DYES.—Ink—Ink— Ink.—A 
SUM Sells of JUDSON'8 DYES, viokt, red, or magenta, will 
mako apm: of brillant wnimg ink in ono mmute by simply adding 


JUDSON’S DYES.—For Colouring Archi- 
tectural Plana, &c.—Much trouble may be saved in grinding up colours 
toa uniform tint. They may be used either with a brush or pen. Rose 
pmk, purple, canary, ammon, orange, green, bine, mageni, and ie 


SIXPENCE PER BOTTLE 
Of Chemists and Oilmen in London, Chemists and Stationers in the 
Country. 





In royal 8ro, cloth extra gilt, price 312. 6. 


into 
rence to Recent Researches, Cammunications to the 
Royal Society of and the French Academy of with 
Notes, 7 Coloured Ptates and 175 Wood- 
ts 


of the work, presenting the reader with a contmmous 
sketch of the Hato of the vanoun maquines into tho: physica, peti 
of tbe sun, cannot to be o£ mterest to all who care the revelations of 
sclence , c by the excellence of 

the numerous illustrations by which it 13 accompanied "—A Leenerirm. 
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“THE GARDEN,” 
A Woekly Illustrated. Joumal devoted solely to Horticulture in all its 


“THE GARDEN "is conducted by WILLIAM ROBINSON, F.L.B , Author 
of ''Hardy Flowers,” “ Flowers for ns" “The 
Parks, Promenades, and ens of Pans,” &c. ; and the best Writes in 
every Department of g are contributors to its pages. 

The followmg are some of the subjects regularly treated of in {ts pages — 

The Flower Garden. Hardy Flowors. 

Town Gardens. 
Tho Fruit Gardan. The Conservatory. 
Gardons, 
Room and Wmdow Gardens. The Greenhouse and Stove. 
Notes and tions. The Household. 
Market PA The Wild Garders 
Trees and Shrubs. The Kitchen Garden. 





THE 
JOURNAL OF APPLIED CHEMISTRY, 
4 MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, kc. &c. 


At Two Dollars sad decide. Cants per annum, or One Dollar and 
Seventy-five paid including postage to United 
e 


Chemistry applied to 
Fabrications, as Petroleum, 
Soaps, Tanning, Dyang, and numerous othars, T 
oe space Ls also devoted to Practical Recipes and interesting Soen- 
acts. 
Full and carefolly-proparod Markot Reviews and Prices Current of Drogs 


and Chemicals of description given in each for N 
Md een, and Philadelphia, with Tables of Imports 7 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 
Spruce Street, New York ; Hanovi Sones Bodon CA South 
4th Street, Papih, Pa, USA s 





NEWMAN'S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwazo Newman, F.L.S. F.L.8. kc, , 

Late President of the Entomological Society. 

The objocts of the Exteselagis! aro to give every information about In- 


sects ; more especially to work out the history of tiota which attack Fruit 
and Foret Trece, Vogetables, Root and Orosahouss aad Gir 


Published on tho First of every Month, 
PRICE SIXPENCE, 
SIMPEIN, MARSHALL, and Co , Stationers’ Hall Court. 





: NEW VOLUMES OF THE CLARENDON PRESS SEKIES. 


“Such Manuals, so admirable in matter, arrangement, and type, 


were never before gtven to the world at the same moderate 


price.” —Spectator. 


The WORKS 


of HORACE. Edited with Introductions, Essays, and English Notes. By 


E. C. Wickman, M.A., Head Master of Wellington College. Vol L Odes and Epodes. 8o, 121. 


COWPER’S The TASK. With Tirocinium and Selections from the Minor Works. 
Edited, with Life and Notes, by H. T. GRIFFITH, M.A, Extra fcap. 8vo, 37. 


SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Hélland, B.C.L. 
and C. L. SHADWELL, B.C.L. Part I. Introductory Titles. 8vo, 2s. 64. - 


A CONSTITUTIONAL HISTORY of ENGLAND. 


Its Origin and Development. By 


W. STUBBS, M,A., Regius Professor of Modern History at Oxford. Vol. I. Crown 8o, 124. 
GENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B. 


GEORGE, M.A. F.R.G.S. Ato, 12r. 


Oxford: Printed at the * Clarendon Press? and Published by MACMILLAN & CO., London, Publishers 
to the University. 
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(FACTORY, SAVOY ST. LONDON. 
MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
_ TO Her MAJESTY AND. H.R.H. THE PRINCE OF WALES, AND. HLM. THE EMPEROR OF RUSSIA. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLL®MENT. i 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
` Catalogues or Estimates on Application. 


. NOTICE OF REMOVAL. 


L. OERTLING, 


OF 27, MOORGATE STREET, . 
CHEMICAL BALANCE MANUFACTURER, 
T WILL REMCVE ON THE IST AUGUST TO HIS New FACTORY, 


TURNMILL STREET, 


NEAR FARRINGDON STREET STATION. 
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Nof ready, royal &vo, 764 pp., cloth, with over soc Illustrations, price 342, 
ELEMENTS OF METALLURGY. 
A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 
By J ARTHUR PHILLIPS, M. Inst. C.E., F.C.S., F.G.S., &e. 


Ancon Ebro do l'Ecolo des Mines, Paris 
“Tho aluo of the work is almost inestimable ”— H iwing Y owrna/. 


Landon: CHARLES GRIFFIN & CO., 10, Stationers’ Hall Court, 





IN THE PRESS. 
A NEW WORK’BY SIR SAMUEL BAKER. 


ISMAILIA 


A NARRATIVE OF 
THE EXPEDITION TO CENTRAL AFRICA 


FOR THE SUPPRESSION OF 


THE SLAVE TRADE.. 


ORGANISED BY ISMAIL KHEDIVE OF EGYPT. 
By SIR SAMUEL BAKER, PASHA, M.A., F.R.S., F. G.S., 
Major-General of the Ottoman Empire, late Governor-General of Equatorial Nile Barin, Gold Medallist of the Royal 
Soclety, Grande Medaille d'Or de la Société de sera pnl ede Turis, IET Merber of the Geographical Societies of Vl ipe 
Berlin, Author of the '' Albert N’yanza Great Basin of the Nile,” the “ Nile Tributaries of Abyssinia,” ‘‘ Eight Years’ Wanderings 
. In Ceylon,” “The Rifle and Hound in Ceylon," &c. ` 
MACMILLAN & CO., LONDON. 


THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 
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on system, £I ss to £ 
Patrontsed and used by Her Majesty the Queen, at Osborne; by H.R H. tbe co of Wales, at Sandring- 
ham, by H.R.H. the Duke of Cambridge; the 4s of the Medical Profession ; and at the London, 
Gernan H and lunauc lams, 


George's, Fever, and t barracks asy and numerous m- 
joms, &c. Water Testing A) tos. 6e. and ars. each 
Denchell s “T Apparatus Presence af I in 





portable Prelummary ues cars. 
Pocket filters from 45. 64 to 6s cach. Housebokl and Fancy Filters from res 6«. 
Tho Filters ma e particulars obtained, on application to the Secretary. at the Office, 
157, STRAND C. (Four Doors from Somereet House), LONDON. 
Read “Water: Impurities and Punfication,” price, per post, a. 





Printed by R. Cuay, Sons, & TAYLOR, zt y and & Bread Street Hill, in the City of London, and publkhed by Macaan & Co 
wat sad so, Bob Sires Covers Garin. —Twourspay, July s} 1574. 
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BRITISH ASSOCIATION for the AD- 


VANCEMENT OF SCIENCE, 
zs, Albemarle Street, London, W. 


Tha NEXT ANNUAL GENERAL MEETING will be held at BEL- 
FAST, commenang on WEDNESDAY, August 19 


Pressdent-Elect, : 
Professor TYNDALL, D.CL LLD FRS. F.CS. 
NOTICE TO CONTRIBUTORS OF MEMOIRS.—Anthors are re- 
an 


minded that, under arrangement dating from 1871, the acceptance of 

Memon, and the days on which they are to be are now, as faras 
daterminod by Organning ttees for the 

ore bag ming of the ag oy 1E M tbenlam become nocemry, En 

order to grvo an opportunity to the of do:g justice to the sere- 


rec eM IT 
e British n ce af Street, London, E For 

soe ls l+ + ” If it should be inconvement to the Author that 
Ps paper aoe be read ee day, Ho M requoeted to sendan 


G GRIFFITH, MA, 
Assutant General Secretary, Harrow, 





GEOLOGICAL MINERALOGY.—SIX 
ELEMENTARY LECTURES on ROCKS and METALLIC MIN E- 
Phra rer ar a Joroba Andience, will be given Professor 
TENNANT, at his readence, 149, Strand, W.C, on AUGUST, 3, 4, 

6, 7, end 8, at 10 & m and 3 pm "Terms—H alf a Gumes fox the 
eure. 





Profesor TENNANT will probably afterwards repeat the Elementary 
Lectures on Mineralogy and Geology given dunag lest Easter and Christ- 
mas Holidays 








PROFESSORSHIP IN BIOLOGY. 


DURHAM UNIVERSITY COLLEGES of 
MEDICINE and PHYSICAL SCIENCE, Newcastle-npon-Tyne — 
It 1s proposed to establish a Chair of Biology combined with Phywology, 
in connection with the above Institutions, in October next. Salary £450, 
with a portion of fees Candidates far the office are invited to apply 
(with to Theo Wood B , Secretary to the College 
of Physical Science, Newcastle, before th ish Angust nart, from 
whom fall particulars as to duties, &c , may be obtam 





TWO SCHOLARSHIPS and an EXHI- 
BITION m Natural Science, and a SCHOLARSHIP and EXHI- 
prom e or pue cin ep it em 

on in n 
Pa Medical School For parvenlars apply to the Dean of the School, ^. 


A. B. SHEPHERD, M.B. 











QUEENWOOD COLLEGE, near STOCK. 
BRIDGE, HANTS. 


Sound General Education or Boya 
Special attention to Saano, patuiculady to Chemistry, both theoretical 
an 


practical P 
References to Dr. Debus. F R S ; Dr. Fran FRS.; Dr. Roscoe, 
F.RS ; Dr. Smith, F.R.S , Dr. Tyndall, F.R.S., Dr Voeicker, 

F.RS., Dr. W. ERS 


C. WILLMORE, Principal, 





BIRKBECK LITERARY and SCIENTI- 
O rey iy ea red 
al Mechanics, in e owing en an eo- 


echanics, Cremistry, Exper.mental Phywcs Alarbomatics, 
Geology, Mmeralogy, Botany, Ph y, Biology, Microscopy, Phym- 
cal Geograp bed 


hy, A Mechanics, Steam, Practical Geometry, and 
Machine end D Construction Classes are also formed fur Lan- 
guages, Literature, History, Law, Logic, Polracal kconomy, Drawmg, 
bhorthand, &c — Library of 7,000 "volumes Quarterly Subscripuon, Gr. 
Prospectus grans on application, 


SUB-WEALDEN EXPLORATION 


At Netherfield, near Battle. 





The object of this commenced on the occasion of the meeting of 


the B Association at on in 187», ıs to ascertain the thickness of 
the Strate in the Woalden area, and the depth and nature of the 
underlymg Palmorac Formations. 


Th determination of the underground structure of tho Wealden, is 
a point of great scsentific mterest and one of preat mational and ccono 
mical asit may help to indicate the line taken underground by 
the c.al-meesures of Belgium and Somerset 


Asam of 643.000 has been collected by private sub«crfption, and spent in 
ee Ho it eq botas ye t witiont iny poa- 
tive result beds traversed belong to the olden, Purbeck and 
Portland series, Kimmandge clay; and the bonng has now reacted the 
Oxford clay 

It is most desirable that the work should not be discontinued in the pre- 
ient atapo for mant of finda Ba Committes therefore make an carnesi 
a farther assistance. 

Subscriptions may be sent to Hiway WiLLXTT, » Hon, Bec. and 
Treasurer, Arnold House, Brighton. TM . 
Bxpned, on behalf of the Committees, 


ANDREW RAMSAY, 
JOHN EVANS, 
JOSEPH PRESTWICH. 


e . 
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ROYAL COUNCIL OF EDUCATION.— 
Pose EVER DAY ced EVENING te Tio subiere d the thove 
Exammetoos can be ee a in Clases, niga 

sor, Seales enone cones 





MATHEMATICS and PHYSICS.—Mr. F. 


nrvermtes and Sclentffic Prof 
to Mr. F. H. TUG Been. Nevis Bern 





SCIENCE TUITION by CORRESPON- 


DENCE.—Satjoots : ; Chemistry, and Practical 
Une of the will have the use of a Sclenufic 
, care of Macmillan 


Library, Ss ee Terms, address H 
k Co., 29, ord’ Street, Strand, London, W.C. 





The REV.L. HENSLEY, M eru of Hitchin, 


nis. 


To ASTRONOMERS and OTHERS.—A 
slalfal 








? and Amateur Astronomer, end 
possess.ca bibty, wishes for es ENGAGEMENT 
in which theese qualifications would be of service —D. W., Doctor's Cot- 





A GENTLEMAN who contemplates going 
1o Sonthi AIDE, ere fem g, Wishes ae Bee mea 
Tui fom Em oma imum tobe agri upon Adrem 
‘armor, gs Pubhsher TURE, s9, Bedford Street,” 


A LARGE FARMER in one of the Southern 
ponas of Kogtnd itsa VACANCY for an Articled Pupil Could 
lve wrth the letter to Mr. Wikan. Rutherford, care 
of thie! Editor of ‘ATURE, Street, Strand, W.C. 


The HEAD-MASTER ore a Grammar School, 
of E wishes to m two s three ui. 
him on a Coatinental Tour "o ei Man, xe or 





BEES, Four Hives of, for Sale, in Glass- 
- backed Observatory Hives, sos. and ss; each—A.B, 17, Bellamy 
Buost, Balham. 


TO NATURALISTS and GEOLOGISTS. 


—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 
(Son Advertisement in NATURE of June 1&h ) For of these 
Collections address Fredc. Esq. F.G 4 St Martin's 
Place, s $ Fon” 
July ath. 
FOR SALE. 


BILS (stratigraphicaliy Procons Stones, Agates, Land, 

rms ale poc or cadens of ‘ota = 
sivo Natural to care 
Pee CEN Ate: Gy i Bec tect 


TELESCOPE FOR SALE.—A  Six-inch 
For 
po CA: E by Messrs. Cooke and Dc: fall particulars, 


NATURE.—Wanted clean Copies of Nos. 


ro, 13, aad x16, Watuxe Office, so, Bedford furand, W.C. 


TRUSSES (Self-adjusting), in use for the 


last sixty yaara, same ped by Dis late Majesty Wilham IV. 
Proavine Mech. "SALMON ODY & peptone tothe Aray 
and Navy, aça, London. Price Lit pei 





CHEST EXPANDER and TROUSERS 


BRACE com r., Ladies’ Chast Expanders from 6d. SAL- 
MON ODY V Có, sos, Strand, London. TatabHabed 1806, 





ELASTIC STOCKINGS for Varicose Veins 
or Weak Joints; and LADIES’ ABDOMINAL BELTS, mads to 


MID. for and prices free, SALM 
QDY & CO., s9s, Strand, Londom. pa 





NOTICE.— To Science Classes, — MOT- 


TE MD co ARRON, rums a 
GE OF IA quis OF PENA. SCIENCE (Light Ham, - 
pola serie Pe at ari 4s m value to any 





NORFOLK AND NORWICH NATU- 
RALISTS’ SOCIETY. 


The TRANSACTIONS for 1 containing, with other original 
Paper, Last of the PISELES of Norblie wth lnirodocton and Rema 
by Dr. Jno. Lowz. Price ar 

Bride emo a Lia of he LEPIDOPTERA of Ned 
Rea Ee ca tha rarer Spaces, by. G. BaxzxrT. Pp. 80. 


p neiem by the Assistant- Socrotary, Mr Quinton, Litar 
niy Insertion, Se L Andrews, Norwich, on ral of posae res 





CHEMICAL SOCIETY. 


An INDEX to the JOURNAL of me CHE- 
e Ae eee 


aT are IET ae 
, at 
J. om puse t, asset Hie S s 


Aie OURNAL- of the CHEMICAL SO- 
its 


Holloway Pila farm th boe alt alterative and 
convalescence from fe 
^ diseases which have urgere the Hood tad Dra. 





W. LADD & CO. 


SCIENTIFIC INSTRUMENT MANUFACTURERS 


(By Appointment to the Reyal Institution of Gron! Britain). 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. - 


it & 12, BEAK STREET, a SEREN STREET, W., 


199, BROMPTON ROAD, S.W. 


ASTABLISHED 1843. 
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THE QUARTERLY REVIEW, No. 273, 
IS JUST PUBLISHED, 
CONTENTS. 


v Modey's John of Barneveld— Diplomacy in tho rth Century. 
VI The Labour Movement at Home and Abroad, 

VIT. Japan as it was and is 
VIII. Victor Amadeus: a Rorerml of History. 

IX. The State of the Church. 


JOHN MURRAY, Albemarle Stroet. 





THE BRITISH QUARTERLY REVIEW 
For July, No. CXIX., is now ready, price 6s., containing :— 


London: HODDER & STOUGHTON, ny and 31, Paternoster Row. 





The JOURNAL of the ANTHROPOLOGI- 


vo, T: of tho Han Annals; Westerly Drifting of the Hims; 
the N ; Monuments of the Khasi Hills; Descripton of a Samoiedo 
Skull ; from the Peat of Kly.—Ihe Annual Moeting and 
Preardental Address of Prof. with Discusmon and Anthropolagi- 


TRÜBNER & CO., Ludgate Hill, London. 





MACMILLAN'S MAGAZINE, 


No, 178. FOR AUGUST, 
Prick is 
CONTEANTS— 
1 —'' Victor Hugo's Dramas." 


a" CRIT. The Stoty 


—'' Addresses at Cheshunt College.” 
4.—: The Convent of San Marco.” II. 


i-re 


By Camille Barrkro. $ 
of an Iriah Home Thirty Years Ago.” Chep- 
Tla Taars ee 


ooms, 
10.—“ The Civil Service of Inda.” By W, B, Scoones, 
MACMILLAN & CO., London. 





THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by J Acaxemom CLixxx, Secretary to the Central Chamber of 
ds Agriculture, 


Devotes special attention to the discussions and of the Cham- 
bers of Agriculture of Great Britain (ick aoe untae ere 


boutes practical farming, 
isthe hopes et ae 1 Talus to thia anii 
aro md epu Ed the 


Published by W. E E dad Pus a E 
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SCIENTIFIC WORKS. 


The Principles of Science. Prof. 


mS ER NONE Vd S othod, Two 

o, 252. 
Elements of Physical Manipulation. By 
in the Massschn- 


EDWARD C. PICKERING, Profesor. ol 
setts Instituto of Technology. Part L pid 104. Gal, 


The VE agile n d. Life: beng some Ac- 


zod Transformation of Lower 
N MD. FRS Wih 
avgis crown fro, sås. 


First Princi 
NIE P. COO 


tod erected. 


Acadian Geology. T 
Organic 


ples of Chemical Philos 


a rme Profano of Chemii Ao 
gom 


The Geologic S S. tructure, 


LLD FR S., Prmdpal af ion Ain Gig euin JT ed Mostra 


trations, 8ro, A ore 


Hereditary Gen 


Laws and 
1a. 


into tts 
N, F.R S, fro. 


an Inguri 


ana ea 


The Theory of Evolution ef. E 
Things, and the Principles of Brolution 
sidered zs illustrativo of the Wisdom and sebo gli. 
By tha Rev. GEORGE HENSLOW, M A. F.R.S. Crown 


The Student's Flora of the British Islands. 
By J. D. HOOKER, CB. FRB, Proident of the Royal Society, 


$vo, roc. Gal. — 


Professor Huxleys Lay Sermons, Ad- 
dresser, and Reviews. New'and cheaper Edition, 7s. 6al 


Professor Huxleys Critiques and Ad- 


8vo, ros. 64. 


On the Genesis 2 Species. By St. George 


with Notos m reforence and reply 
ith numerous Illustrations, Crown 


Habit and Intelligence, in Connection with 


tho Laws of Matter and Force. By J.J. MURPHY. s vols, 8vo, xf 


The Scientific Bases of Faith. By F. F. 


MURPHY. 8o, 14r. 


Sound and Music: a Non mathematical 


laur ich as ien uin ror of Musical Sounds and Har- 
ee tho Acoustical Discovenas of of Protsmor Helmboli 
By SEDLEY AYLOR, M.A. Crown 8ro, 8r, Gd. 


Contributions to the Theory of Natural 
WALLACE. Sand A Series of cin of Rer By Aras: be eee 


MACMILLAN & CO., LONDON, 
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NOR rady. oral aro phe. puc dodi, edi Grey so Tiril pica vast 


ELEMENTS OF 


METALLURGY. 


A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 


By J. ARTHUR PHILLIPS, M. Inst. 


C.E., F.C.S., F.G.S., ee 


| Ancien Eliro de l'Ecole dos Minos, Paris 
“(The value of the work is almost inestimable. "Mining Yourmal. 


Londo : CHARLES GRIFFIN & CO., 


10, Stationers’ Hall Court. 











r4 oi Will be published shortly. 


NEW VOLUME OF 


“ NATURE SERIES.’ 


THE TRANSIT OF VENUS. 
BY GEORGE FORBES, B.A, 


PROFESSOR OF NATURAL PHILOSOPHY IN THE ANDERSONIAN UNIVERSITY GLASGOW. 


With nnmerous Ilustraiions. Crown 8vo. 


a 





Now ready. 
A Now and thoroughly Revised Edition of 


TISLEY’S 


PaA taurons catacocue or| PENDULUM APPARATUS. 


so MEDICAL and SCIENTIFIC WORKS. 
Thus Edition posscsscs the following New Features .— 


1. The of the Catalogue to 84 pages 

a. The I of several Works which, for want of space, had been 
recent Editions. 

3. The number of Pages contained in exch Work. 


*&* A Copy wil! be sent on recespt of one stamp for postage. 
1r, New Burlington Street. 


The BIRDS of SHETLAND, with Observa- 
í ine HENRY T SAXBY, arb p" Edited Qccalonal Appearance, Dy. te 
Puen H. Saxsy, of 
Edinbergh : seca & STEWART. 
London: SIMPXIN, MARSHALL, & CO, 


Jost pablished, in 1 vol. royal 8vo, Revised Edition of 


JERDON’S MAMMALS OF INDIA: a 
Natural Huincy of all tbo Anrmals known to mhabit Contmontal India. 


J WHELDON, 38, Groat Queen Street, London. 








“NATURE.” 
Nearly all the Hack Numbers of NATURE may be obtained 
any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all i re- 
- lating to ADVERTISEMENTS should likewise be addressed. 
Now ready, Vol 9, bound in cloth, price ros, 6s. 
Cloth Cases for binding all the volumes, price Is. 64. each. 
Reading Cases to hold 26 numbers, price 2s. 64. 
To be had through any bookseller or newmgent, or at the 
o à 
29, BEDFORD STREET, STRAND, W.C. 


ee Pre 
work on o 
Reflectors for the Figures on tho Screen EM 2 I9 
N.B.—Spectm on card, o s 
ix repu Tasa toa 7; Tens xg- o 7; 
o 3 


eC TIONAL. SET. OF ACOUSTIC APPARATUS 


performing many of the experimentz, included in the Christ- 
S mae Lectures given hy Dr. Tyndall at the Royal Institution =. ~£5 50 


TISLEY AND , SPILLER, 
OPTICIANS, &c., 


172, BROMPTON . ROAD, SW. 
(Three minutes’ walk from South Kensington Museum). 


- -4n 


@aacao 





HENRY CROUCH’S 
NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 


With Practical Hints upon the Use of the Ali 
d 2 ra Apparatus, fully 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC., 


fre Pee ie Geers Btition, ee 


THOMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST, 
48, ESSEX STREET, 8TRAND, WG: 
(Late of Arundel Stroet.) 








Brit Fossils from the Crag to the Suurisn 
Gg Catalogues postjres. 


July 30, 1874] 
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ell 


TO SECRETARIES OF SCIENTIFIC 


AND LITERARY SOCIETIES. 


H hoving beit ep ikat IM uisa see Diary 
In NATURE of the Meetings, &c. of the various provincial Saen- 
tific and Literary Societies mould be fonnd very useul, nt 
to the Members of such Societies, but to al] who are 
scientific and Rterary subjects, the Publishers Meve, dig reed to 
devote a portion o) thar Advertisement columns to this sf, and 
fa iee NO TICES OE MEETINGS, SUBJECTS G F LEC- 
» 66, at newinal chorpe One Cllr Vi atc 
insertion, d iE 
The Publishers of NATURE will he clad if the Sacrefariss o, 
Sectaias will aid them im thar enderveurs to make ihis 


Diary as com end useful as Notices intended. for 
tusertion therein musi be sent, fo the Publishers, by 
Wednesday Mornings, 


Orricx—29, BEDFORD STREET, STRAND. 





THE 


JOURNAL OF APPLIED CHEMISTRY, 
A HONTHLY PUBLICATION OF 16 PAGES QUARTO, 


Devoted to Chemistry os appHed to Arts and Manufactures, Agriculture 
Notalhurgy, &c. &c. 


At Two Dolin. and ma prety im Cents per annum, or One Dollar and 


Seventy-five Cents in advance, including postage to United 
Each punbe petals Origtial Articles on Genaral Chemistry applied to 
Arts and hlanufacturns ; on Parncular Fabrications, as Petroleum, 

Soapa, Tanning, Peres 


, Dyeing, others, 
Ld mutable spaco 1 also devoted to Practical Rocipas and interesting Scien 
c 


Full and carefull peroni Mat Beview aed Tricia ee c DoE 
sia Cbexic of number for New 
vax. Boston, and T Tabler ol Import. 


XIGHTH VOLUME, commenced with January number. 
DEXTER & CO., PUBLISHERS, 


Spruce Street, New York, Hanorer Sireoh, Boston: anid: FAO Sod 
5 Adr Street, f'lnadaiphia, Pa | S A. 





«THE GARDEN, 
A Woekly Illustrated Journal devoted solely to Horticulture in all lis 
Branches. 
“THE GARDEN ” is conducted by WitLiAM Ronmxsox; F L.S MEE 


"rt Flowers for Engluh 
ens of Paris," &c , and the bost dicate 


The Flower Garden. Hardy Flowers. 
Landscape . Town Gardens. 

The Fruit Garden, The Conservatory. 

Garden Structures. Gardens, 

Room and Wmdow Gardens. The Greenhouse and Store. 
Notes and ‘Lhe Household. 

Market ening, The Wild Garden 

‘Lrees and Shrubs Katchen Garden. 


“ THE GARDEN” may be obtained through all Newsagents and at the 
Railway Bookstalls, at 44. per Copy. It may also be had direct from che 
Office at sr. for a 193 94 lora H 
TEES aranea qnd Meni DR 


37, Southampton Street, Covent Garden, 5 W. 





PURE AERATED WATERS. 
ELLIS'S 
RUTHIN WATERS, 


Soda, Potass, Seltrer, Lemonade, Lithia, and 
e. for GOUT, Lithra and Potass. 





00 ED “R ELLIS & SON, RUTHIN,” and every 
La Trade Mark Sold everywhere, and ‘Wholesale cf 
R ELLi5 & Som, Ruthin, North Wales 

LEA DUN AGENTS —W Ber & Sons, Heprietta. Sproet, Cavendish 


10, 


INTERNATIONAL EXHIBITION PRIZE 
MEDAIL, AWARDS, 


London, x&sr. Paris, 1855. London, i853. Vienna, 1973. 
FOR EXCELLENCE AND CHEAPNESS, 


M. PILLISCHER, 


Optician and Manufacturer of 


ACHROMATIC MICROSCOPES, 
and all kinds of Sclentfic Instruments 









Bt. Tho 
rosoope, 
As supplied to the principal Um- 
versiues and H 


PILLISCHER'S Impoved CLI- e 
NICAL PERE MOREL ERS, 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 


88, New Bond Street, W. London. 





JUDSON'S DYES.—18 Colours, 6d. each. 
RIBBONS, WOOL, SILE, FEATHERS, 
Completely dyed m ro minutes without soiling the hands. 
Full Instructions supphed. Of all Chemists and Stationers, 


JUDSON’S DYES.—Photographic Paper 
Positrves or Photo-Prmts should be m hot water and then sub- 
mitted to a hot bath of JUDSON'S DYES — Beautiful effects are thus 

ced ın green, pink, brown, and many other colours—Use Judson's 
es for general tning. Dye your Cartes de Vate, 


JUDSON'S DYES.— Ferms, Grasses, 
Flowers, and Se Ferdi ay rami d hee frien, 
by apiy a them m a solution of 

SUDSON S DYES thus composed. 


JUDSON’S DYES.— Ink— Ink— Ink.—A 


Si Bottle of JUDSON’S DYES, violet, magenta 
male half a pint of d liant writing ink à coo minuto hy amply adding 


JUDSON'S DYES.—For Colouring Archi- 


tectural Plans, &c —Much trouble may be saved in grinding up colours 
toa uniform tnt. They may be used either with a brush or pen Rose 
pink, purple, carp, ermion, oange.: groon, blue, meaty arid ra 


JUDSON’S DYES.—For Staining Wood.— 


Diluted with Water They sink dooply into the fibre, and will not rub 
off. They form the most economical stain on record. Light Brown for 

colour is excellent; No. s Black for walnut, Canary for 
satin , also black, lavender, magenta, and many other colours, 


SIXPENCE PER BOTTLE 
Of Chemists and Oilmen in London, Chemusts and Stationers in tbe, 


civ 
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NEW BOOKS. 


This day, in Bro, price axs. 
TELEGRAPH and TRAVEL. A Narra- 


DEDICATED BY SPECIAL PERMISSION TO THE QUEEN. 
MENDELSSOHN. By Ferdinand Hiller. 
and Recollections Translated 


pu 


TECHNICAL TRAINING.» By Thomas 
TWINING (one of the Vic Pritidents of the Society of Arta) Being 


Eufrasio oE National Systemi of 
fo ed on a general diffirion SCREEN Belenos among He ee 
Byo, rar. 


BIRDS: their Cages and their Keep. Being 
x Practical Mannal of Pind Hoong pad Bird tearing. By K. A. 
BUIST. Wih Coloured Frontispioce and other Illustrations. qora 


DISESTABLISHMENT AND DISEN- 
DOWMENT, WHAT ARE THEY? By EDWARD A FREE- 
MAN, D.C.L. Crown 870, ar, 62. [This day. 


PRIMER of PHYSIOLOGY By Dr. 
FOSTER, FRS With numerous tnb dno 


The BIRDS of ARISTOPHANES. Trans 


lated i Verse, with Introduction, Notes, end. Appendices, by 
pied TE UNNEDY, Di Beales Prdesete of Greek in Univeraity 
SOURCES Crown 870, Gs. [This day. 


ESSAYS and ADDRESSES, by PROFES- 
LECTURERS of Pubhshed 


BORS and ses Colora 
Commemoration of is Onde ate ev College Balldings, 
one 70 1873: Bro, 4s. 


WORDSWORTH, SHELLEY, KEATS, 
and other ‘ESSAYS. By Professor MASSON. ite rem 


AGRAMMAR of the LATIN LANGUAGE. 
Part II. By H. J. ROBY, MA., lato. Fellow of St. John's College, 
Cambridge. Crown 8vo. ely. 


MODERN UTILITARIANISM or, the 
ES 2 pu EEA Prats Proftence of Moral cranived apd compared. Br 


(Just ready. 


Now Edition, corrected and improved, extra fcap. fro, 6r. 


FIRST FORMS of VEGETATION. By 
the Rey. HUGH MACMILLAN, LL.D. F.R.S. E., Anther of ‘‘ Bakle 
Coloured Frontispiece 


Temps dm, Nature,” &c With and other 


MACMILLAN & CO., LONDON. 


SCIENTIFIC CLASS BOOKS. 


POPULAR ASTRONOMY. Ye By Sir G. B. 
TR C. x 
AIRY, K Pu eas RoyaL tmo, with 





the UR is 

n v. stop to 

mud fm which tha methods and instrumenta by picsesbined f 

made aro fully described. This gives a sense of and substance to 
is no other way.”—Gwarwasa, 


. NORMAN 


"t Tho book is fall, clear, and oand” A hemes. 
QUESTIONS on the SAME. rs. Gd. 


LESSONS in ELEMENTARY BOTANY. 
pes du FRS. F.LS. New Editon, r&mo, wkh 


eng ld dii woll suited to direct the botanical pupil's efforis 
as that of Professor Oltrer."— Natural Histery Review. 


LESSONS in ELEMENTARY CHEMIS- 


ELEMENTARY LESSONS in LOGIC, 


Deductivo dn Jadicss, By Professor JEVONS. With copious 
brig enn tig I a Vocabulary of Logical Terms. Now 

tion, r&mo, 35. Ge. b 

** Nothmg can be better for a school-book.”— Gwordias, 


LESSONS in ELEMENTARY PHYSIO- 
Ld iene Y New Edition, rfmo, with numo- 
QUESTIONS on the SAME. 15. 6s. 
POLITICAL ECONOMY for BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Quas- 
tione, New Edition, 18mo, as. Ga, 
t Clear, compact, and comprehensive,"—Dadtly News. 


LESSONS in ELEMENTARY PHYSICS. 
ByE BALFOUR STEWART, F.R.$., Professor of Natural 
in Owans Manchower. New l Eina,- iao, with 
Liustrations, 4r. 


and numerous 


LESSONS IN ELEMENTARY ANA 


r work la arcellent, apd shonli ibe in the hands of every student of 
human anatomy."—Msa'scal Tress. 


AN vare op i coke ON 


IN PREPARATION. 


ELEMENTARY LESSONS in PHYSICAL 
GEOGRAPHY. By ARCHIBALD GEIKIE, F.R 8., Profomer of 


ELEMENTARY LESSONS in GEOLOGY. 
By Professor GEIKIF.. 


MACMILLAN & CO,, LONDON. 
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RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE'S MOC-MAIN LEVER TRUSS 


4 PORAT TEVEN Re Bang wrth mck aee and 
and may be win seep. A 
; descr cvcalay may be Tady Sid tio rom G a rts 
pce ae ie i dad rac dad ait Sf iao g 
JOHN WHITE, 228, Picoadily, 
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h » Doble p SAE GA ines apd sar d pa 
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NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Condncted by Evwarp Newman, F.L.S, F Z.S. kc., 

Late President of the Entomological Sonety. 


The objects of the Hwtamelagist to gr about In- 
oe to work owt the ory of thore which attack Front 
and Forest Troes, Vegetables, Root and - 
den with a view to su otas, and 
Queries on every of 


oGermg a ready medium for tha exchange of specimens, 
Published on the Fist of every Month. 
PRICE SIXPENCE, 
SIMPKIN, MARSHALL, and Co , Stationery Hall Court. 
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sine Porequate | A TREATISE ON ELECTRICITY AND 


MAGNETI SM. arr) SEE 
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ral ris Ód. 


yuics m the U; 


The GEOLOGY of the VALLEY of the 
THAMES. By JOHN PHIL M.A. F R S. "Pfofessor of Geo- 
ith Coloured and 


the Warrenty of Oxford, mumerous 

8vo, s e 
“Tt does not oftan fall to per lot to open a book devoted to and 
cf plesure, and at tho samo ume real 


to derivo from it, tha irge amonit 
Instruction, which we have found m the pages of this volume."— themer v we 


VESUVIUS. 


By „Jobn Pipe M.A., 
¥.RS. With numerous Maps and Ilirstrations. 


CHEMISTRY FOR STUDENTS. By 
A. W. WILLIAMSON, Phil Doc. F.R.8. Profesor of Chemistry, 
Un London. New Edinoo, with Solutions. Extra fcap. 
8yn, cloth, price Br. Ga. 


EXERCISES IN PRACTICAL CHEMIS- 


A G VERNON HARCOURT, M.A ¥.RS., Semor 


TRY. 
andant of Christ and Lee's Reader m 


AN ELEMENTARY TREATISE ON 
HEAT. By BALFOUR STEWART, LL.D deer Professor of Natu- 
ALERT in Owens Manchester $vo, 


rous revised and 


the Bocnces, and for the mastery of the greater portion contents 
only requires ordinary intelligence on the part of tho reader, ”—Spectater. 


FORMS OF SNA D BITE, Being Out- 
upon Anatomical 


erp odiis qi IX pU CEA 


yG 

Ba n d , Oa- 
ford. Demy 

A TREATISE on ACOUSTICS. .By W. 


L Erp are PRS Savikan Profossor of Astronomy in tho Unver- 
Oxford Crown 8ro, price zs 6a 


A SYSTEM OF PHYSICAL POUCA: 


and th 346 Illustrations ewe by 
Mácnuokiio of the Oxted Echel d Are By ARCHI 
Oymnauum, Oxford. Eat. fcap. 8vo, price ys. Ge. 


“The work before us is one which should be In the bands of every school. 
master and schooludstreas. It is marked m every hne Miah pon dene, end 


1$ so clearly written that no ane can mustoko its rules ”. 
ELEMENTS OF NATURAL PHILOSO- 
Sir W. THOMSON, TLD: D.C.L. F.R.S., Professor 


Philosophy, Glasgow . and P. G. TAIT, M.A', Professor 
ot Nena Piulone Een QE UT Bro, os. 


Oxford: Printed at the Clarendon Press, and Published SF 
MACMILLAN & CO., London, Publishers to the University. 
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VICHY WATERS. . COMPANY, 


- 97, MARGARET . STREET, REGENT. STREET,. LONDON, W. 


! “DEPOT FOR~ALL FOREIGN į MINERAL WATERS, .VICHY: 





The use of the Natural Waters oí Vichy is extending vastly. They ire most efficacious in all complaipts arising from acidity. 
Tlic’ make tho blood rris parre en coagulable, and promote its circulation. In the anent of the digestive finitions 
and in all thechronical of the abdominal organs, their good effects are shown. The stora of Vichy are alkaline and 


V geons and although medicinal .they are agreeable to the palato, hum ther slightly amd. taste. ot all mineral waters they are 
e most exported. * 
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NOTICE OF E OF REMOVAL. 


L. OERTLING, : 


QF 27, MOORGATE STREET, 
CHEMICAL BALANCE MANUFACTURER, 
WILL REMCVE ON THE IST AUGUST TO HIS New FACTORY, 


TURNMILL STREET, 


NEAR FARRINGDON STREET STATION. 





NOW READY. 
: ` PRICE 1s : . ` 
NEW VOLUME OF “SCIENCE PRIMERS.” 


PRIMER:OF PHYSIOLOGY. 


MICHAEL FOSTER, M.A. M.D, F.R.S., 


X ; . FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 
j : With Illustrations, 


m E MACMILLAN & CO., LONDON. 
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px ART 
PICTORIAL AND INDUSTRIAL: A REVIEW. 
FOR JULY 1874. 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES 
: Edited by JOHN FORBES-ROBERTSON. 
^ ARS ARTIS CAUSA, ITAQUE HOMINIS.” 


WTENIS OF Iur? NUMBER—Our. Illustrations :—1. * Thomas Carlyle,” by J. D. Crittenden. 2. “ Mother 
and Child by W. Cave Thomas. “Queen Elizabeth appointing E her Successor,” by R. Smirke, R.A.—The Exhi- 
bitions Decoration of St. Paul's, —Árt Notes and Gossip.—Reviews. 

SPECIAL NOTICE.— The Publishers take the present opportunity of informing the Readers of “ Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Fogg: Sculpture, Pottery, and Art objects generally. These will be representativegboth of British and 
Continental 


N.B.-—Artists and those connected with Artistic manuracture ra works to be reproduced in the pages 
` of “ Art,” are requested to communicate with the Editor, through the Pub à 


—- London: SAMPSON LOW, MARSTON; LOW, & Seana 188, Fleet Street, E.C. 
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OWENS COLLEGE (MANCHESTER | TWO SCHOLARSHIPS and an EXHI- 


ROYAL) SCHOOL of MEDICINE. 
Prindpel—J. G Grumewoop, LL.D 

Director of Medical Studios—G xoxasE SouTBAM, F.R.C.S. 
PROYESSORS AND LECTURERS. 


^ General Anatomy and Physiology - Wiliam Smith, F.R C 8 
Practicn] Physiology and Histology ——— Arthur Gamgee, M D P 


Descriptive and Practical Anatomy o Professor of 


Anatom 
a J Beawsct Pann, MRCS. FLS 
Comparative Anatomy and Botany . W C Wiliamaon, F R S. 


H E. Roose, BA PhD. 
E 52 
wem Roberts, MD. BA 
Mediome Se ere Jom? E. Morgan, M.D. M.A 
UPS P $ 
Southam, F.R CS 
Surgery 40. ce oom om o - (Eaa Lond, F.R CS. 
Ophthalmic Surgery m s me = -— Thomas Windsor, D. MRCS. 
M D. M. 
Pathology and Mortad Anatomy — ~ (Jui Dicere, M 


Madwar en Dinas of Women and Joba Thavorn, MD. LR.CS 


Cludren . 
Matora Modica and T! 1 - (e eren Mt ER 


— G Morley Harnson, pi 


Foremac Modiana se se =m — 


Hygiene and Public Health... Sca ERE M.D. M.A. 
m : 1x 

Clinical Medicine ETE nct cca Royal 
The to the In 

Clmcal Surgery... se { Surgeons Royal 
Modical Tutor =. .. =e .. — oe J. Boswick Parin ARCS FLS 


The Winter foamon will commence on the x t October Tbo new Medical 
School Buildings will be opened on the sud October by Professor T H 
Huxley, FRO A composition feo of £50, PATA RIE: pte 

with an annual tutorial fee of £s ss, admit» to the 

din School: anta urhe sit OF Ls rhe Hopital 
Infirmary. 

Prec usar will Ua docwailed où appbesisst, 


J HOLME NICHOLSON, Registrar. 


instalments, 
lete course of study 
I Praccce at the Royal 





OWENS COLLEGE, MANCHESTER. 


The next SESSION will on the &h of OCTOBER. 
Prospectuses of the several Departments of the Day Clases, Evenmg 
Classat, nnd Medical School, and also of Scholarships and Entranco Exh 
bubons, will be forwarded an apphcaton. 
J HOLME NICHOLSON, Regutrar. 








A LARGE FARMER in one of the Southern 
Counties of England has a VACANCY for an Articled Pup Could 
hve with the family —Apply ee © Afr Willem Rutherford, care 
of the Editor of NATURE, Street, Strand, W.C 


BITION m Natural Quence, and a SCHOLARSHIP and EXHI- 
BITTON. in Caia and M c» will be &warded 
Compet in First of October meat, at St Ma ovpatal 
Medical School, For particulars apply to tno Dean of ihe T dg 


A. B. SHEPHERD, MB. 





MIDDLESEX HOSPITAL. 


ENTRANCE SCHOLARSHIPS. 

Two Scholarships, of the annual value of £15 and £»o respectirely, will 
a. cmapeted. Tor dn September sith. and fo'lowiti days ‘Thess Scholar 
ships aro open to all medical stu dies in 
sasha eid Colic a risale B ae 


For fall persa as to mbjesa of emission, &c, apply to the 


Dean. 
ROBERT KING, B A. MB, Dean 





ST. BARTHOLOMEW'S HOSPITAL 
AND COLLEGE. 
SCHOLARSHIPS IN SCIENCP 
Two Scholarships In Science have been founded at’St Bartholomew's 


oe. 
ees Er Seema, tho value of £100, tenable for ono year, toe 
m September. Tho o rieda of of examination are 


to enter at. St. Bartholome 

2 Preimmary Sclenttific Scholarship of the value of tenable for ore 
weer: ————— pabis r ore 
tban six months’ stan. - Tho subjocts of exammation are identonl wi h 
those of the Open Scholenblp. 


id ire armari aad syllabus of subjects, application ma 
pocas ter to the Warden of the Collego, St 
oe pital, 


ST. BARTHOLOMEW?'S HOSPITAL 
AND COLLEGE. 


The WINTER SESSION will begin on THURSDAY, October x 

The Chnical Practice of tho Hospital comprises a service of 710 Beds, in 
clumve of 34 Beds for Convalescents at Highgate 

Students can resido within the Hospual walls, subject to the Col'ege 


latsons. 
or all particulars can either the Hospital *« College, sopye thes 
may be mado, personall oC by letter to the Resxdent Warden of the Ccleg 
A Handbook will be forwarded on apphcanon. 


be made 
mow's 











The HEAD. MASTER of a Grammar School, 
who is a Graduate of Cambridge, wishes to take two or three Pupils 
with bim ou à Courinental Toor dunng the month of August —bor 
terms and forthe peiteulars kis ing Master, care of NATURE, 
ag, Bedford Sneet, Covent 


a 


evili 





ROYAL MEDICAL COLLEGE AT 
EPSOM. 


A TEACHER of BIOLOGY z to attend twice 
tma Ho must be able to preparo a for the First B Sc 


8 wa : 
S io the Rev. Dr. Wrst, Head-Maater, at the Vicarage, Ryde, Isle of 
t 


rob m fai 
of London. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education. or Boys. 
Special attention to Science, particularly to Chemistry, both theoretical 


and practical 
References t$ Dr. Debus. F.R.S. ; Dr. Frankland, ¥.RS.; Dr. Roscoe, 
.FRS.; XS Dr Ange imu FR BRB; Dr. Tyndall, F.R.S; Dr. Voelcker, 


FIRS. ; Dr. F.R S8. © 
C. WILLMORE, Principal. 











——— 


ROYAL COUNCIL OF EDUCATION.— 
" The c ET Classrooms of Berners College 
Popds EVER DAY acd EVENS The subjects of the above 


moderate. Dua, and fnvestigahons conducted. 
E. V. GARDNER, F.E.8., Pede Banga me 


i 


l MATHEMATICS and PHYSICS. —Mr. F. 





home, and 
ea, the Ünrrerzities and Scientific Prof 
apply to Mr. F. H. Talbot, Speen, Newbury, Berks. 





SCIENCE TUITION by CORRESPON- 


DENCE.—Sabjects: Botany, Xl Elementary Chemistry, and Practical 
Use AE ri as XUL hato fone of a. Sclantific 


&c —For Terma, address H, 
& Co , 99, Street, Strand, London, W.C. 





The REV. L. HENSLEY, Vicar of Hitchin, 
Hort, formerly Fellow and Amiens Toce of Tanity Coleg, Cam 





^ To ASTRONOMERS and OTHERS.—A 
^ Photographer, 


slalfal* a Chemist Amateor Astronomer, and 

i aac acie literary Ability, wishes for an ENGAGEMENT 
“m which these would be of serrico—D.W „ Doctor's Cot- 
tages, 





SUB-WEALDEN EXPLORATION 


“At Netherfield, near Battle. 


day, ue ee echa Maca wow conto. tha 
Oxford clay. 


sit is most desirable that the work Cocamiteo d fe 
iant majo for Fini of Poser Commuttes therefore make an camoat 


rade seid E be sent to Hxxxr Witiert, Esq, Hon. Sec. and 
Paid House, Brighton. - n 


Signed, on behalf of tho Committee, 
ANDREW RAMSAY, 

X JOHN EVANS, 
JOSEPH PRESTWICH 
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A GENTLEMAN who contemplates going 
Companion with 


otermmary Surgery, who 
"OR, ln m o the Publisher of N Bedford: "awe, 
‘Farmor,” care ATOAN 

Loodan, W.C. i 


` 





BEES, Four Hives of, for Sale, in Glass- 
backed Observatory Hives, sor. and sss. oach—A B, 17, Belemy _ 
Street, Balham, j 





TO NATURALISTS and GEOLOGISTS. 


—The ORFORD CASTLE COLLECTION Qr.: CRAG FOSSILS. 


a Freda. ea ER of these 
Collections address Fredc. En) FG SE Marthig 
Place, Trafalgar Square, Omron Carte F 

„Joly th, 





CRAG FOSSILS arora the coralline and 








THOMAS - D. RUSSELL, 


GEOLOGIST .& MICROSCOPIST, 
48, ESSEX STREET, 8TRAND, W.C. 
(Late of Arundel Streat.) 





British Fomila from the Crag to the Silurian Inclusive, 
Drisile3 Catalogues potty ree. 





NATURE.—Wanted clean Copies of“ Noe 
ro, 13 and zr&  NATUXx Office, ag, Bedford Strand, W. 





The SECOND. MASTER of a High-class 
fonto tho stndy ur emu nee - 
dies ts Dore Publisher of NATURE, s9, 








"WANTED.—SEELETONS of a few of the 


piel ER BRITISH BIRD ap c pe 
e F.ZS, care or e NaTUnx, og Te pm 





NOTICE. —'To Science Classes. -— MOT- 


erated in the SOUTH KE 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, pah 
Klecuncity, Magnetimm, &c.), and ) and will be happy to show 
chasers or to to forward Estates 
on application. E due fa in cube delivered fied to any 
railway station in England. 





CHEMICAL SOCIETY. 
An INDEX to the JOURNAL of the CHE- 


MICAL SOCIETY, x pedir im fi pow rot , focluding both Anthors 
Names and Subjects. t ma Fallows at tbo Bocioty’s 
Raf 9 it aa Ne alo de aay 
J. Van Yoorst, 1, Row, price 10$ 
uc uo of the CHEMICAL S0- 
Petes on Chemistry, amd it» 
rip fee? and “a Bash cr Foreign 
prem It is Modr and tod say be o obtained by Non Fellows 
i Van Voot by a cubscrption of £1 


a teen aloes Bs 
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The JOURNAL of the ANTHROPOLOGL 
INSTITUTE of GREAT BRITAIN and IRELAND, No 





Bradford ; the Seah Posh of Easter Island ; Ex- 
m o Caro Ma and 5 & Human Fibula from Victoria 
ve; Translation Han Annals; West of the H 
are Meera Bee aah, Sone rm 
; eat — ual M and 
Presidential Address of Prof. with 


TRÜBNER & CO., Ludgats HII, London. 





THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Kdhed by Joxw Araxzxox CLanun, Secretary to the Central Chamber of 
. Agriculture, 


Bon to the discussions and of the Cham- 

Pan Si Amicniture of Groat, Briain (which now upwards of 

18,000 members D papers on practical farming, 
and a mass of 7 Of pets value to the 

The London Com, Seed, Cattle, and other of Monday 


the same 
evening to Insure to Subscribers by the first 
on TURA) mae: [het ed wall i esu Re P 
Published by W. PICKERING, sr, Arundel Street, Strand, W.C. 





THE BREWERS’ GUARDIAN: 


AF Paper devoted to the Protection of Brewer’ 
i : Legal, and Paritamentary Matters. 
Reuvirw or Tux Marr awp Hor TRADES; AXD Work AXD Sra Traps 
Rxcoxzp. 
The OMen Orii et tba as Brewers Bobo 
(Founded 182s. 


m nr otan E on the Ereniags of every alternat 
nesday, offically connect brewing interests 
Subscription, rôs, Gal, 3 


i annum, dating from quarter. 
Hingis Chis; uL aa Reptile ee ee foni any, va 


Offces— x, Bond Court, Walbrook, London, E. C. 





"THE GARDEN," 
A Wockly Illustrated Joumal devoted solely to Horticulture in all its 


conducted by WILLIAM ROBIXSOX, F.L.8 , Author 

Flowers for English Gardens, * The 
ens of Paris,” &c , and the best Writers in 
Gardenmg are contributors to its pages. 


Tho following are some of the subjects regularty treated of in Its pages — 


The Flower Garden. Hardy Flowen. 
. ‘Town Gardens. 

The F: Garden. Tho 
Garden Public Gardens. 
Room and Wmdow Gardens, ‘Tho Greenhouse and Store, 
Notes and The Household, 

i Tho Wild Garden 
Trees and Shrubs The Kitchen 


through all Newsagents and at the 
Chee ER at sd par Cory. It klo bs had drect fom the 
Office at 55. for a » 91. 9d. for a H ; and ras. óe. for a Yoar, 
pepebio in adranc aod i Monthly Part Spechnen ios (post-froe) 
37, Southampton Street, Covent Garden, S.W. 





MACMILLAN’S MAGAZINE, 
No, 178 FOR AUGUST, 
Prick rs. 
CONTENTS— 


Camille Barrère. 
: The Story of an Irish Home Thirty Years Ago." Chap- 


LXVII. 31 

— Addresses at Cheshunt College." the Dean of Westminster, 

X—^ Tho Convent of San Marco." iL The Pome 

—“ Church Reform: Local Gorernment.” 

E On the Perrin of the Iovis" By G.F Rodwell, 

£— The Groupmg of Planta.” By H. Evershed. 

10.—The Civil Service of India.” By W.B. Scoones, 
MACMILLAN & CO., London. 








THE LINGUIST, 


EDUCATIONAL REVIEW ’ 


A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, 1874), on the Languages, i 


London: Thomas Cook and? Son, Excursionists, 
Circus, E.C., and 105, 106, and 107, Fleet Street, EC. ; 
der and Stoughton, 27 and 31, Paternoster Row, E.C, 


od- 





THE ZOOLOGIST: 
4 MONTHLY JOURNAL PF NATURAL HISTORY, 
Conducted by Enwaxp Nxwuax, F.L.S. F.2.8. &c. 


to record and preservo observations 

on sunilar to those treated of in Whita's "Natural History ef. Sel. 
which has attended ft is sufficient that its plan 

joue who ight in observing 


Published on the First of every Month, 
PRICE ONE SHILLING. 


London: JOHN VAN VOORST, 1, Paternoster Row. 





THE ENTOMOLOGIST'S MONTHLY 


MAGAZINE, 
Price monthly, s4 pages tro., 
. W. M FLS, EC, R d 
Conducted by J. gee TRE ane C. Ry, an 


all are and especially he einge 
on connected on 
thy Blas Tala lá i togas 
post. com- 
Ec alee en ee ae 
y. bound in cloth) may be obtained by purchasers of 
creased price of ros. each ; tho succeeding 
vols. may be had toy or together at , each. 
London: JOHN. VA VOORST, 2, Paternoster Row. 
—Cammnmicationg, &c, should be sent to the Editors at the above 





NEWMAN'S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Kowarp Newman, F.L.S, F.Z.8. &c., 


to 
Plants, view Cheers, ool 
den withe to suggesting remedies. otes, 
penerles on ovary branch of aro To preserve a con 
record of the occurrance of ranües, To improre collections by 
offering a ready medinm the exchange of 


PRICE SIXPENCE. 
SIMPKIN, MARSHALL, and Co , Stationers’ Hall Court. 
2 
On the rst of every Month, pp. 32, 8vo, with at least One Plato, 
THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN, 
Edited Hxwxr Troe, M.B, F.LS8., British Museum, asisted by 
5 J. Q. Baxus, F.L.3., Royal Hecbarium, Kew. 

becriptions i free in the United le i 
B e: to the ag Ding pote Ranken and Con Beary oam, Bü 
Mary-le-Strand, .C., of whom may be obtained volume feas? 
1873 (prico 16x. 6d. bound in cloth) - also covers for the volume (price 12), 
numbers. 
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Now ready, royal $o, 764 pp , cloth, with over sco Iinatrations, price 342, 


ELEMENTS OF 


METALLURGY. 


A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 
By J} ARTHUR PHILLIPS, M. Inst. C.E., F.C.8., F.G.S., &c. 


3 t Ancien Elbro do l'Ecole des Mines, Paris. @ 
“The value of the work la almost inestimable. » Mining Sj owrmal. 


London: CHARLES GRIFFIN & CO., 10, Stationers’ Hall Court, 





AGRICULTURAL PUBLICATIONS. 





THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 
: ee SUBSTANCES in general use by Farmers: alo the Manurial Value of the Residuo fom each 


` Opinions of the Press. 


procie ono M the aio publahed by the Agrlceiaal and Hortenibun] Amodaton. "= 


and Water. 


Price One Shilling, Post Free. 


THE AGRICULTURAL ECONOMIST. 
and H sque coi ri 
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The Io SRE OND MASTER of a High-class 


School recelvas a few Roaldent Pupil Spectal attention fe 
EI of Natural MN DAE 
Fera Bernd Lent care of the Publisher of NATURE, a9, 
Strand, London, W.C, 





ease, ael rice ler ptum with all 
tho osua! branches of Referonces can be gr 
MAEL, care of tho Puhlishars of Nature sp, Dedíord 





WANTED.—SKELETONS of a few of prine 


EIC to FZS, cm ior E E Soiled’ eet Sest, 


V 


NOTICE.— To Science 





Classes, — MOT- 





SUB-WEALDEN EXPLORATION 


At Netherfield, Bere; Bear Battle. 


ipee of the rasis of 


Saeed iene 
calden area, and E M of 


A chia af this. wot 


me iia Secondary ram i tho Wont 


d e sofa gp hppa ess of the Weaken, ta 
a point of great sclantidic interest, and one of greet! satienal and 
yar may help to indicato tho ino taken vndargratd by 
aod E E ene Somerset. 


Asam of £3,000 has been and spent in 


this rosoarch, and depth of eee bat t 

a 21 
trvo result bads arde] Dulcug to Coe “Wealden, rene 
Dari mnes, Kimmeridge clay; and the boring has now reached the 


Te imot desirabl Taat the, work shonki not be discontinned In the pro- 
APO ANI or el Committee therefore make 


Sabscriptions sent to Hony Witiert, Hon. Sec. and 
T eid Hine Bola Esq» 


Signed, on behalf of the Committee, y 
ANDREW RAMSAY, 
JOHN EVANS, 
JOSEPH PRESTWICH. 





THOMAS D. RUSSELL, 


QEOLOGIST & MICROSCOPIST, 


48, ESSEX STREET, 8TRAND, W.C. 
(Late of Arundel Brot) - 


British Fossils from the Creg to the Silurian inochzstve. 
Detailed Catalagues poo-jfree. 





TRUSSES (Self-adjusting), in use for the 


last sixty years, his lato Majesty Wilham IV. 
Froen rek aach. “SALMON t ODY & , by appointment to the Army 
and Navy, s9s, Strand, London. Price post free. 





CHEST EXPANDER and TROUSERS 
MON ODY & CO, age. Sema, Die [Re e E a rund 





ELASTIC STOCKINGS for Varicose Veins 
or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to 
E T H ON C 


sire. prices post fre. SALMO 
ODY & CO., soe, Strand, London. 





W. LADD & OO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS , 
(By Appointment fo the Reyal Institution of Great Britain). 
Spectroscopes, Microscopes, Polariscopes, di 
and every variety of Philosophi¢al Apparatus, 
tt & 12, BEAK STREET, REGENT STREET, W., 


AKD 


199, BROMPTON ROAD, S.W. 
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DIARY OF SOCIETIES. 


Lowpox 


TUESDAY, Avausr 18. 


Boxsece ScuxwriFiC Socisty, at &—Opann, its Preparations and Uses: 
R. G. Madden, i 








TO SECRETARIES OF SCÍENTIFIC 
AND LITERARY SOCIETIES. 


Ji having been : saisi ed 
In NATURE of the ordiri 


scientific and have 
Tee rdi ae their Advertisement columns to this 
to insert NOTI OF MEETINGS, SVOJE OF LEC- 
TURES, vr., at the nominal charge of One Shilling jer sock 
insertion. 

The Publishers of NATURE will be glad if the Secretaries 
Socius will aid them in their endeavours to mahe this 


and 


DM ag ONAE DAI Mi A Notices iniendad for 
theran must be seni, io the Publishers, áy 
Wednesday Momings 


Orricke—39, BEDFORD STREET, STRAND. 


HENRY CROUCH’S 
NEW CATALOGUE OF 
MICROSCOPES, OBJECTIVES, &c. 


With Practical Hints upon the Use of the Apparatus, lits- 
trated, forwarded on receipt of 6 Stamps. nly 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C, 

at 
ie nee 


Neatly opposite Aldaragato Btreot $ 


JUDSON’S DYES.—18 Colours, 6d. each, 
RIBBONS, WOOL, SILK, FEATHERS, . 
Completely dyed in ro minutes without solling the hands. 
Full Instructions supplied. Of all Chemists and Stationers. 
JUDSON’S DYES.—Dyeing at Home.— 
and effectual. Ribbons, 


milks, foatbors, scarfs, lace, brad, velis, handkerchiefs, clouds, bernouses, 
mnall arti be in 
Shetland shawls, or any pg el ee Arges! 





JUDSON’S DYKES. Photographie Paper 
Positives or, Photo-Prints should be dipped in bot water and then mb- 
mid to ahot bath of JUDSON'S D 8. effects ero thus 


Dya iraani ting’ Dye your Carim do Vm ma 


Wee S E ou M — no ems, Grasses, 


pue Ei, Fo rues Ioa in a solution of 
JU S sg, eo wy | Bouquet may iui compossd: 
JUDSON'S DYES.—Ink-—Ink— Ink.—A 
SOUL a ARR Rots atomos 
JUDSON’S DYES.—For Colouring Archi- 


SIXPENCE PER BOTTLE, 
Of Chemists and Ollmen in London, Chemists and Stationers in the 


INTERNATIONAL EXHIBITION PRIZE 
MEDAL AWARDS, 


London, ims. Paris, 1855. London, rSfís. Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS. 


M. PILLISCHER, 
Optician and Manufacturer of 
ACHROMATIC MICROSCOPES, 
and all kinds of Sdentific Instruments. 

s 









st 8 
As supplied to’ the prmcipal Uni 
phat to raa ee 
Monocular, £5; Binocular, £10 ros. 
PILLISCHER’S New Bees of 
Correchon 


NI THERMOMETERS, 
in Sterimg Silver m, 
4s; 4j in , 127., 61n , in Wooden 

» TOL, Kow Certificate 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 


88, New Bont Street, W. London. 


isis AERATED WATERS. 
ELLIS'S 
RUTHIN WATERS, 


Soda, Potess, Seltrer, Lemonade, Lithia, and 
for GOUT, Lithia and Potası, 








DED “R ELLIS & SON, RUTHIN,” and every 
rade Mark Sold everywhere, and zad ‘Wholesale of 
lax eek Son Haan, Noih orth Wales. 
LONDON AGENTS ;—W. Bust & Soxs, Henrietta Btreot, Cavendish 
Square. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


"WHITE'S MOC-MAIN LEVER TRUSS 


JOHN WHITE, 228, Piccadilly, 
Price of » Single Truss, 16: , aur, aGe, Gd., and 6€. | Port- 
de » DO qu M Maa d | 
ELASTIC STOCKINGS, KNEE-CAPS, 
sel for Varicose Velis and all canta of wonkoest and Slings of tho Lagt, 


Ba E vi $ r Duce A U M 
PUT MS miny 


JOHN WHITE, Mannfacturer, 228, Piccadilly, London. 








HAIR COLOUR. WASH.—By*damping the 
ar wimkers whh this boantifuly perfin atte 


pr — FO oer RC ALEX ROSS mh High Helena, Lon 





NOSE MACHINE.—This ia a contrivance 
p x o. so directs the soft cartilage 
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Ready this day, royal Svo, 7&4 pp, cloth, with over soo Illustrations, price 345. 


ELEMENTS OF METALLURGY: 


A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 
By J. ARTHUR PHILLIPS; M. Inst. C.E., F.G.S., F.C.8., &c. 
t Ancien Elève de l'Ecclo dea Mines, Paris ; Anthor of “ Mining and Motaliorgy of Gold and Silver," &c. 
«^ WIR bo cagerty sought for by Students in Science and Art, as wellas by practical wockers in melale."—ColBery Guardian, 
“The value of this work is almoat inestimable." — Min£ug Journal. 
London : CHARLES GRIFFIN & CO., 10, Stationers’ Hall Court. 
SE 


NOW READY. 


TECHNICAT. TRAINING. | 


BY THOMAS TWINING, 


ONE OF THE VICE-PRESIDENTS OF THE SOCIETY OF ARTS. 
Being a Suggestive Sketch of National System of Industrial Tnstraction founded on & General Diffusion of Practical Science 
among the People. Svo. 124. 


" MACMILLAN & CO., LONDON. 








WORKS BY* THE LATE PROFESSOR PHILLIPS, F.R.S. 





The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 
Professor of Geology in the University of Oxford. With Coloured Map and numerous Illustrations. — 8vo. 21s. 


** It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction, which we have found in the pages of this volume." —Athenexm, E 


VESUVIUS. By John Phillips, M.A. F.R.S. With numerous Maps and Illustrations. 
Crown 8wo. ros. 6s. 


** Professor Phillips has undertaken to give an anthentic history of Vesuvius from the ds e to’ thid’ end of 1809, and to 
explain the phenomena of the mountain Saca riori DEO E “His plan has been successfully 
out, and has resulted in a work of value.” 


Oxford: Printed at the CLARENDON PRESS, and Published by MACMILLAN & CO., Londan, Publishers to the SINE 








Just published, froo for ono stamp. 


HE NATURAL HISTORY and SCIENTIFIC 
BOOK o nte it oontanmg Valuable | "Works on 


d M 
Goring; Meer &o.— D Wenct Dar HEU 


The CIRCLE and STRAIGHT LINE. By. 
(KUKLOS) JOHN HARRIS. 


The BIRDS of SHETLAND, wih Observa- 


Edinburgh: MACLACHLAN & STEWART. 
London: SIMPKIN, MARSHALL, & CO. 





CHEMICAL SOCIETY. 





Puro Bro, pp 4m with Plates cloth me = —~ e BINDER the URN or ti of the CHE- 

» avo, 26 i ia d$. «tee i C4 N and peeled fe man necatur obra Fellows at the Society 

ofer Pert a LC I MM T PEL E SR Hwan 
London: TRUBNER & CO., 57 and x9, Ludgate Hill. 

The JOURNAL of the CHEMICAL SO- 

COMPLETION of Mr. SPEDDING'S LIFE | CLE wy eas Abarat ofal Papos, Th Mp dis 

Journals, It ist and eio Aris, pobishod is by Nee on Fellows 


of Mr. Van Voorst by a subscription of $r 1r. 








Landon: LO : | 
NGMANS & CO.} AN ELEMENTARY TREATISE ON 
STEAM By TN PERET, BE, Whitworth Scholar, F.C S8, 
el Lecturer Aces at Clifton Callege. 4r 68. 


e qp 





The ALPINE CLUB MAP of SWITZER- 
LAND snd Adjacent Countries engraved on the Scale of 4 Milo to tho 


Toch coústructod undas Alpme 
ted by R. C. Nicwoxs, F. . Ready on Monday completo 
in Four in* -prica 4st. Ot mounted in a prion 

525 64 ur may bo had separately, price Tat, or ented m 


Tendon: LONGMANS & CO. and E. STANFORD. 
= Edinborgh ; Ww. & 4. K JOHNSTON. 
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EVERY THURSDAY, PRICE 47. 
“NATURE?” 
CHARGES FOR ADVERTISEMENTS. 
Three lines in column, as. 6d. ; 9d. per hns after. 


Á sd 
One-sighth page, or column . . o18 6 
ie Sg an Sale is ear ates fea ee ae 
Half a page, or a column 


115 0 
Whole page 


ae” 


Advertisements musi be sent to the Office defers 12 o'clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co. 
OFFICE, 29 BEDFORD STREET, STRAND, W.C. 


TISLEY’S 
PENDULUM eee, 


"With Tracer, &c., for drawing Lissajous’ Curves ox 

blackened Glass for the Lantern; packed inDeal Cabinet 
xai EQ ee 
Baca for Steg he Figara oe pha Beras ae 
fee snciuding "peopel Figures fon T: per å 3 

Isr I 
A Sot af oy melodig th prn the Lancer — Der mee 

EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


For perfooning many of the experiments, mcinded in the Christ- 
mas Lecturos given by Dr. Tyndall at the Royal Institution ~ £5 5 o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


172, BROMPTON ROAD, S.W. 
(fhres minutes’ walk from South Kensington Museum). 








“THE GARDEN, 
A Weekly Ilinstrated Journal devoted solely to Horticulture in all its 
Branchos. 


THE GARDEN "is conducted by WiLLiAM Roanaox, F L S JE 
of Had; Flowers,” “ Flowers for 
ens of Paris,” &c ; and the best 


Ay Dose Ge 
every Of Gardening are contributors to its pages. 
Tho following are somo of the sulyects regularly treated of in its pages — 


ead in 


Tho Flower Garden. Hardy Flower 

Landecapo . Town Gardens 

The Fruit Garden. ‘The Conserratory. 

Garden Structures. Pubbe Gardans, 

Room and Window Gardens. ‘The Greenhouse and Stove, 
The Household 


Notes and 

enya 
‘Trees and Shrubs, 
“THE GARDEN” may be obtained 
44. per . Itme 
, 95 oa. lora Ha f-year, and 10s. 6e. fora Year, 
Monthly Parts. “Specimen Copies (post-froo) 





THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


Devote special attention to the discussions and of the Cham- 
bers of Agriculture of Groat Britain (which now m upwards af 
18,000 membora), besx:dos papers on practical farming, 
znd a mass of Inteligesite of value to the 

The London Com, op, Cattle, and other ‘kets of Monday 
are specalty reported m this Journal, which is the samo 
evening so as to meara delivery to country subscribers by the first post 


om Toasday mocnmg. Dice ag., or eee Iss. R your post froo. 
Published by W. PICKERING, sr, Arundel Streat, Strand, W.C 


THE LINGUIST, 


EDUCATIONAL REVIEW: 


A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, 18 1874), on the Languages, Antiquities, Scenery, Races, 

Creeds, and all Countries ; also copious 
Reviews of New Publications. Buta and Foreign—Transla- 
tioni in Eroso, and: Veise, omar il i em 
European and Onental Languages. went fanir quarto pages. 
Price Sıxpence. Obtainable through all Booksellers and 
vendors in the United Kingdom, or direct from the Publishers, 

post-free, Seren nee 

London: Thomas Cook and Son, Excurxionists, te 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C. ; Hod- 
der and Stoughton, 27 and 31, Paternoster Row, E. C. 


MACMILLAN'S MAGAZINE. 


No. 178, FOR AUGUST. 
e Pug u 
* CONTENTS— 
1.—“ Victor Hugo's Dramas.” By Camillo Barràra 
2 —“ Castlo : The Story of an Irish Home Thirty Years Ago.” Chap- 


tera — 
the Dean of Westminster. 
» Frato 


iS «The Caml Service of India.” By W. B. Scoones 
MACMILLAN & CO., London. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 
monthly, a4 Cae Bro. wills occailonal iata Hen, 
condacad by J. W. Doc at Ro Mcluna T iS, EC Rrr, an d 
This Magsino; ee Ii i ssp een eea M 
Sr connected mmi and especially on nsects of 
Subscupuon— Sx Shilfings per Volume, post-froe. The volumes com- 
mence with the Juno nmmber in oach year 
Vols L to V. y bound im dodh) may be obtamod by purchasers of 
the entia sotto data Aiea nace eked SAR the succeeding 


vols. may be bad or togetber 3. each. 
eed PTOHN VA VAN VOORST 1, Paternoster Row. 
3. Conmunsatons Ec, should be eet! to tha Edito AF the abora 





NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwarp Newuax, F.LS, F.Z.3. &c., 

Lato President of the Entomological Society. 


The objects of tho Eætemeslapirt aro to give every Information about In- 
; moro to work oat the of those which attack Frnt 


of the occurrence of 
ofeg a ready modium to: tha archange of specimens. 
Püblished on th First Of every MGM 
PRICE SIXPENCE, 
SIMPKTN, MARSHALL, and Co , Stathithers’ Hall Cotte 





OÀ the zat of every Month, pp. 32, 8vo, with at mist OUS Plate, 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 

Rap Ferny cue tot mead 


Ns hip fas for 1874 (cas, it free in the Unia K 
omm. Ranken and 
C, of whom may bo o 


E o bonn] im qox) alas tora for "s Vids Geis wi 


7 cf 
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Now Ready. Price One Shilling, ,: 


ART — 


PICTORIAL AND INDUSTRIAL: A REVIEW. 
FOR AUGUST 1874, 
WITH CHOICE EXAMPLES FROM VARIQUS SOURCES, 
‘REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES, 
Edited by JOHN FORBES-ROBERTSON. 
: * ARS ARTIS CAUSÁ, ITAQUE HOMINIS," 


CONTENTS OF AUGUST NUMBER—Our Illustrations :—1. “Henry Fawcett, Esq., M.P., and Mrs. Fawcett,” 
by Ford Madox-Brown. œ “The Knight in Armour,” by Wm. Cave Thomas. 3. “ Lesson in Network,” 

i F. Millet.—The Exhibitions : The Royal Academy, the Munich Gallery.—The Decoration of St. Pauls Cath $ 
- No. z, —Árt Notes and Gossip. —Reviews. : 

SPECIAL NOTICE,—The Publishers take the present opportunity of informing the Readers of “ Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Ip ing, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental chool. . : 

N.B.—Artists and those connectedewith Artistic manufacture their works to be reproduced in the pages 
of “ Art,” are requested to cofhmunicate with the Editor, through the Publishers. 

London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleét Street, E.C. 
HEALTH FOR ALL. 
RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE, Sold in boxes at 744., 1s. 142, and 25. 9a. 


Sen fren on receipt df 8, Ta, or 33 stampe. 
This fine BLOOD ine is warranted not to contain a single particle of MERCURY, or any other bat to consist 
entirely of Medicinal Balaams PURELY VEGETABLE. One d E p ee tercer i all seases of the 


opening. 
Prepared onl; THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
D *,* The Government Stamp is on every box. 


LUNG HEALER, - 
FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 
RESTON’S LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 





relief, and eventually a and lasting cure, even in cases where every thing else has been tried 
LUNG HEALER cures Conghs, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse- 
ness, Tickling of the Shortness of Breath, Incipient Decline, Numbness and Weakness of the Lungs, in the 


Chest, ‘Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Langs, Tubercular Disease, Expectoration, Palpitation, 
urn symptoms of Impending Consumption. . ' 

LUNG the Lungs and thereby prevents Consumption. The Voice improves; Coughs and Colds are 
narded against, It th eradicates Nee YO, taint, 1, taketi TR HUN and all who may be threatened with 
decline may rest in safety a few doses of LUN R 

` Sold in bottles at 2s. 9a. by THOMAS PRESTON, M.B. at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. s 

*,' Order of any Chemist. 





New corrected and extra Ge. ‘This day, in vo, price z47., with Woodcuts, 
FIRST FORMS of VEGETATION. B EERUBCAM RESKAECHRS SU 
the Rev. HUGH MACMILLAN, LL.D. F.R.S. E., Auther of “Bi , y isaac 
‘Teachings in Nature" &c. With Celourod Frontispicce and other TAYLOR, M.A. With Glossary and Index. 
CoxrixT3 —The Prologue—T: eod ree Ethnographical 
Nora on ie een bere Ecruscan Ms Beas P truscan 
—Yorms of Tho Ancient cables Names The taben 


Landon: MACMILLAN & CO. 


i i 9 
BRYANT& MAYS HOLLOWAY’S PILLS. —Inflammations 
I zs Controlled.—AIl persons should be forcwarned by the present sudden 
| p - rechfying and 
M A | H S liver, and DE Er m mA tae ener 
loudly call for a certain curative, such as s ; they 
C ES a ped onc Gallus a laa to eat hs corruit i i aree] 
pemetples, who reads 


and safest w through the printed directions 

folded round box of these No danger can result from using 

this tedio, which py De accounted ''The Antidote for Infam- 
~e mation.” 
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MESSRS. MACMILLAN & CO’S 
PUBLICATIONS. 


: a Owens College Essays.—Essays and Ad- 


iorum and Lerturors of iha the Owens Collega, Manchester 
of the Opening of tho New 
ings, October 7th, 1873- bro, 141. 


peo Catrnes— Some Leadin EELA 
MR Emedi of Pobtical gma d Henr Lye sponded, By J. 
yin river Cals College, 
8y0, "sind 

and Demand—Nocmal Value—Market Value 
Damand for ae oe 

Wagos and Prices— Trades! Urnionigm— of Comparative Cost— 

Wages and Foreign Trade, kc. n 
the Circulation in 


and 2 Man. By J. BELL PETTI- 
‘so Illustrations, 


The Physiology o 


Elain the Lower 
GREW, M.D. FRS ro. 
[This day. 


Hore Helleniceæ.—Essays and Discussions 

ee of Greek Philology and Annguity. By JOHN 

STUART LAC. F RSE, Professor of Greck in Ue 
of Ednburgh. 8ro, rat. [This day. 


The Songs and Ballads of Scotland in view 
* of their Influence on the Character of the P By J. CLARK 
MURRAY, LL. Professor of Mental and Gral Ptulosophy in 
McGill College, Montreal, Crown Bro, 6x. [Thus day. 


Rendus Theory of the Glaciers of Sav 
Tramlated by Aurea Witt, Q C, lato ahd soe gene tha Alpine Cab b 


The te Apostolical Fathers; a Critical Ac- 


Genuino Writings and of tbeir Doctrines By JAMES 
DONALDSON, LL.D. Crown 8vo, 75 6s. fhe ie 


Songs of Consolation, By [sa neue 


Extra fcap 8vo, cloth extra, gilt edges, 4s. 6a’ 


Scripture Readings | for Schools and Pus 


hes Vol III.—The Kmgs and By CHARLOTTE M. 

YONGE, Author of ‘The ears oe! e." ae Bro, ut 6s. 

With ge. 68, (Vol L and II. 1s. 64. each ; 

35. 68) wits day 
The Origin and Metamorphoses of Insects. 

py Pee HN LUBBOCK, M P. Y Second Edinon, Crown 


yu 6a. (* NATURE xu. T 
y. 


Pin his Life, his Lives, and hts 


Mor-ls. Five Lectures R. CHENEVIX TRENCH D.D , Arch- 
ero Dublin: Samed Bios Routen 


Guide to the Unprotected in Ev Very day 


Matters relaung to Prope: and Income. 
DAUGHTER. Fourth Kd, ae 


MACMILLAN & CO., LONDON. 
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SCIENTIFIC WORKS. 





The Principles of Science. By Prof. 


JEVONS, F.R $. A Treatise on Logic and Scientific Method. Two 

vols 8yo, 255. 
Elements of Physical Manipulation. By 
in th Massacho- 


EDWARD C. PICKERING, Professor of 
setts Institute of Technology. Part I. Svo, 108, Gs. 


The Beginnings S Life: 


being some Ac- 
count of the Pie M 


and Transíormation of Lower 
H CHARLTON DFRS Wuh 
2 vols, crown 8o, 


First Principles of Chemical Philos Srl 
Acadian Geology. 


By J, P. ÇOOX Ks, T Profe Bre d Gos d 
The Geologic Structure, 
Remai and Mineral Resources ot 
rmnswick, and. Prince "W,, DAWSON, 
LL.D. BI d 


upwards of 100 


OR Mao cod Tiles: 


into tts 
F.R 3, 8vo. 


Hereditary Gent: 
deri FM feet 


The Theory of Evolution of vade 
sidered Na fedt the Wieden Boncäicenca of the AME ght: 
By the Rev. GEORGE HENSLOW, M.A. F.R.S. Crown Bvo, 


The Student's Flora of the British Islands. 


. D. HOOKER, CB, F.R Prendent of the Socety. 
"Od Re eae 85 Royal id 


Ae H ur ley's 


dressos, and Reviews 


Lay Sermons, Ad- 
‘and cheaper Edition, ys, 68. 


Professor Huxleys Critiques and Ad- 


dresses. 80, ros. Ga. 


On the Genesis of Species. By St. George 


Muere 


Habit and Intelligence, in Connection with 


the Laws of Mattor and Forco. By J J. MURPHY. 2 vols 8vo, 165. ` 


The Scientific Bases of Faith. By y. S. 


MURPHY. 8ro, 145. 


Sound and Music: a Non-mathematical 
Treatise on the Constitrtion of Musical Sounds and Har- 
Includmg the Acoustical Discovertes of Profomor Helmholtz. 

By SEDLEY V AYLOR, ML A, 


Crown Bvo, 8s. 6s. 
Contributions to the Theory of Natural 
SELECTION. A Series of By ALFRED RUSSELL 
Bro, 8r. 


MACMILŁAN & ÇO., LONDON. 
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VICHY WATERS COMPANY, 


27, MARGARET STREET, REGENT STREET, ‘LONDON, WwW. 
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PATENT 


“RECORDING ^Np .-DEEP-SEA THERMOMETER, 





'THIS Thermometer differs from all other Registering or Recording “Thermometers in 
the following important particulars :— i 
L—The Thermometer contains only mercury, without any admixture of alcohol or 

other fluid. : 
IL —It has no indices or springs, and its indications are by the column of mercury. 
 IIL—It can be carried in any position, and cannot possibly be put out of order, except 
by actual breakage of the intrument. = 
And, lastly, it will indicate and record the exact temperature, at any depth of the sea, 
of either warm or cold current or stratum through which the Thermometer may - 
This last 







i 

A have to pass in its descent or ascent. renders this Instrument 

P superior to the Thermometers now in use in the and other Deep-sea 

H tions ; for, mader certain comditen: of irmperatwure, the Thermometers on “Sres ” 
i e Aly ty Capi Ca Hon a CD d Me 
4 Captain gres, . Challenger, where, of 
\ 2 m ish dale um m oue 
MIT * At a short distance from the pach surface water rose to 32°, but ata 
2 - sith of 4o loo w ahoaz fn a imi Guida een this continued 
js to 300 fathoms, the depth in most of which there 

S o dra stratum of sh Poa ed Ee T ometers had 


to pass through dye belt) pater: bore HIGH Oe Bottom, the indices 
registered those temperatures, FAA E Was tmn. the exact tempera- 
ture of the bottom whilst near the ics 


„This new Recording Recording Thermometer, in connection with s simple clock, wil alao 
don fo ce Mesoriagial Tasrumeniy rumen speily to bee a most 
ton to ravine Na cars to -obea m 


world who am eri d tak with our own at fixed - 
Greenwich time. — ic Sort be af ths Taata er ian 


NEGRETTI & ZAMBRA, 


OPTICIANS AND METEOROLOGICAL INSTRUMENT MAKERS TO THE ROYAL 
OBSERVATORY, THE BRITISH AND FOREIGN GOVERNMENTS, 


Holborn Viaduct ; 122, Regent Street; & 45, Cornhill, London. 


- VICHY WATERS COMPANY, 


|. 9T, MARGARET STREET, REGENT STREET, LONDON, W. 


DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 





: Tho uso of tho Natural Waters of Vichy is extending vasti y. They are most eficacious in all complaints arising from acidity 
Thag -itake the hlond more alkaline mid less coegulable, and promote its circulation. - ve tne ais g Ve digestrve functi 
and all the chronical disorders of the abdominal organs, their good effects are shown. The Gee of Vid n Olan 





-WORKS BY THE LATE PROFESSOR PHILLIPS, F.R.S.. 


. The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 
Professor of Geology in the University of Oxford. With Coloured Map and numerous Illustrations, 8vo. 21s. 


© Tt does notoften fall to our lot to open a book devoted to Science, ane fo derivo from 1t the ee ee of pleie, god at 
the same time of real instruction, which we hare found m the pages of this volume.” —Athenaum, 


VESUVIUS. By John Phillips, M.A. F.R.S. With numerous Maps and Illustrations. 
Crown 8ro. 105, 64. 
i he penom of the baring movi according to the inre of igh induction, Ein plan hae Does end of 1868, and to 
explain the phenomena of the mountain to the laws of a rigid induction. His plan has successfully carried 
out, and has resulted in & work of value." —. Gazette, 


. Oxford : Pc cu cuui aM London, Publishers to the University 
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WORKS sy JOHN TYNDALL, LL.D. D.C.L. F.R.S. 


Professor of Natural Philosophy tn the Royal Institution of Great Britain. 








LECTURES on LIGHT, DELIVERED in the UNITED STATES of AMERICA in 
the gan 1872 and 1873. With a Lathographic Frontispiece and 59 Diagrams engraved on Wood. Crown 8o. pnee 
7s. . 


NOTES of a COURSE of NINE LECTURES on LIGHT, delivered at the Royal Insti- 
tution of Great Britain, A D. 1869. Crown 8vo, price 1s. sewed, or Is. 67. cloth. e 


NOTES of a COURSE of SEVEN LECTURES on ELECTRICAL PHENOMENA 
AND THEORIES, delivered at the Royal Institution of Great Britain, A.D. 1870. Crown 8vo. price Is. sewed; Is. 6a 
oth. 


CONTRIBUTIONS to MOLECULAR PHYSICS in the DOMAIN of RADIANT HEAT; 
a Senes of Memoirs published m the “Philosophical Transactions" and '* Philosophical Magazine,” with Additions, With 
2 Plates end 31 Woodcuts. 8vo. price 16s. 


SOUND: A Course of Eight Lectures delivered at the Royal Institution of Great Britain. 
Second Edition, revised ; with a Portrait of AL Chladni, and 169 Woodcut Illustration, Crown &vo. price os, 


HEAT a MODE of MOTION. Fourth Edition, with Alterations and Additions; a Plate 
and 108 Woodcuts. Crown 8yo. price ros. 63. 


RESEARCHES ON DIAMAGNETISM and MAGNE-CRYSTALLIC ACTION; in- 
cluding the Question of Diamagnetic Polanty. With Six Copper Plates and numerous Woodcut Illustrations, 8vo. price 14s. 


HOURS of EXERCISE in the ALPS. Third Edition; with Seven Woodcut Illustrations 
by E. WnuyxPER. Crown Svo. price ras. 6d. 


FARADAY as a DISCOVERER. New and Cheaper Edition, with 'Two Portraits. 
Fcp. 8vo. price 3s. 6g. 


FRAGMENTS OF SCIENCE. Fourth Edition, revised. 8vo. price 148. 
London: LONGMANS & CO. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES ot 
nearly all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of the Resldue from each 
article. 








Opinions of the Press. 
“Tt is clearly a very useful indicator of the values of the foods for cattle," —4 
** The chart cannot fail to be very useful to the keepers of horses and neat-stock, and it will be an ‘ 'to many who 
will percelve how it is they have been so often disappointed, after giving large prices for fancy foods.” —S; ; 
‘A very useful table. The ls a very capital one, and we recomm our tural fri to mvest a shillmg, and 
procure one of the tables published by the Agricultural end Horticultural Association." — and Water. 


Price One Shilling, Post Free. 


THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 
Prices Current of the and Horticultural Association, and devoted to the advocacy and encouragement of Co-opera- 
tion in Agriculture and in general Trading. Price 62. month, or 5;. per annum, post-free. ; 

Vols. L, IL, and III. of the “Agricultural ” for 1870, 1871, and 1872, price 7s. 6d. each. 


PREPARING FOR PUBLICATION (Sécona Editon). 


THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 
A C f Whest, Barley, Turnips, &c.; also the Proportionate Refe Effects of S ha 
Poraa Salts Farmyard andes ee Prico One Skilling post on ipn POSU SISTERE 


London: 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. . 


GEOLOGICAL PHOTOGRAPHS FOR THE LANTERN. 


A Now Genes of SBdes for Timatrating Lectures upan Geology, comsting of Groupe of Fora, Sections of Scata, &c 
How’s STUDENT’S MICROSCOPE, 2550 
HOW’S MICROSCOPE LAMP. 


JAMES HOW, Successor to GEO. KNIGHT and SONS, 
2, FOSTER LANE, LONDON. 
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ENGLISH CATALOGUE, 


-BOOK-BUYERS i: to owain the fullest information 
respecting amy Work pu lished during the Years 1863-1871 
inchusroe, should order immediately the New Volume, puist pub- 

lished, fateh oj 


The English Catalogue of Books 
Published in Great Britain and the Colpnies dig 1863 to 1871 Incusive, 


COMPRISING ALSO 





THE MOSI IMPORTANT AMERICAN PUBLICATIONS. 
e. 

over shows tbe Titles of $1,000 

Tr NS ‘ened Nine Y with 





BOOK.BUYERS seeding information 
published during the Years tae tees 186a Dane, 
previous Volusia of 
The English Catalogue, 


Of which only a few copies remain on salo, Strongly half bound, price 45s. 


Work 
spent eny H ‘the 


BOOK-BUYERS may also obtain the 


Index Volume to the English Catalogue, 
1835-1862, 


An Index Volume to the English Catalogue, 
1863-1871. 
Is now in ate proparation, and vil be. be ready for paths i the coma 


BOOK-BUYERS are also respectfully reminded that an 


Annual Supplement to the English 
. Catalogue 
Has been published for many years, T! That for the Year 1873 may now be 


t contains a COMPLETE LIST, alphabetically of all the 
WORKS PUBLISHED DURING the EE also a MPLETE 
INDEX o SUBJECTS, on. tho Mme plan Index described abore. 


Sent free by post, 
Supplements, 1863, 1855, 1867, T 


BOOK-BUYERS arr trvited to subscribe for the 
Publishers’ Circular and General Record of 
British and Foreign Literature; 

G a transcript of the of EVERY WORK PUBLISHED in 
GREAT B and E WORK of INTEREST PUBLISHED 
ABROAD, with Lists of all the Publishing 


Pubitshed on the rst and 1 of every Month, and forwarded post 
per anrafm. 


regularly 
froe to all parts of the on payment of 8s. 


n London: SAMPSON TOW MARSTON; LOW, ©- SEARLE, 
Buildings, 188, Fleet 


STANDARD TEXT-BOOKS IN 
NATURAL SCIENCE. 


° Just published 


A MANUAL OF BOTANY, Anatomical 
ASY for the Use of Smdente. By R ROBERT BROWNE, 
PENES A. F. er the Science and Art 


RG Spur on Doran ud 
the Committee of the Council on Education. 


A MANUAL of PALÆONTOLOGY, for 
the Use of Studenta With a General Introduction on the Principles of 
Palmon By HENRY ALLEYNE NICHOLSON, M.D. 
F.R S E. FOS. &c., Professor gf Geology in the the Royal College of 
Sdenco, Dublm. Crown $ro, with of goo Engravings, rss. 


INTRODUCTION to the STUDY of BIO- 
LOGY. By the Same. Crown 8vo, with numerous Engravings, ss. 


A MANUAL of ZOOLOGY, for the Use of 


Students With a General Introduction on the Prmdples of Zoology. 
By the Same Third Edition. Crown 8vo, pp 706, with sBo Engrav- 
ings on Wood, ras, 6s. 


TEXT-BOOK of ZOOLOGY, for the Use of 


Schools By the Same. Second Edmon, enlarged. Crown 8vo, with 
168 Engravings on Wood, 6c. 


ECONOMIC GEOLOGY ; Bn Geolo 
HD FOS the. e a of Gori; i ihe 1 the Nas nnig 
College of Physical Science, Newcastle. 
[In the press. 


GEOLOGY for GENERAL READERS. 
raga of Py Skotches in Geology end Palmontology: By the 


HANDBOOK of GEOLOGICAL TERMS, 
GEOLOGY, and PHYSICAL GEOGRAPHY. By the Seme. Second 
Edition, enlarged, 75. Ga’ 2 


INTRODUCTORY TEXT-BOOK of GEO- 


the Same. With Engravings on Wood, and Glossaria! In 
or i Yi Edition, ss. 6s. 


ADVANCED TEXT-BOOK of GEOLOGY. 
Giomary irina rna, T n ded Ead vole 
7. 


Wh. BLACKWOOD & SONS, Edinburgh and London. 





AN ELEMENTARY TREATISE ON 


on 
Ex ; 1 Mo- f 
aE a wally euch ee ee 
modd pora 
and arrasa wi A all Phreba c 


is followed or not; to candidates for prr ioi the Univerzitos 
ad to boya preparing for the caaminations at Woolwich abd Coopers 


MACMILLAN & CO, LONDON. 


CHEMICAL SOCIETY.. 
An INDEX to the JOURNAL of the CHE- 


MICAL SOCIETY, "d: seg bo obeatned > includmg both 
Names and Subjects. a the Becerra 
Pod by Na ‘allows at the Publisher's, 


ren ses pa s ids Row, price ros. ys 


J. Van 
The JOURNAL of the CHEMICAL 80- 
now contains Abstracts of all Papors on Chemistry, Cels 
rotations to and tho Arts, publuhed in Britiah or 
Journals, It ti ted way bo obaed by New Flows 
“of Mir Van Voorxt by a subscription of £1 


-@ 
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Ready this day, royal fvo, 764 ppn cloth, with over soo Illustrations, price 341. 


ELEMENTS OF METALLURGY: 


A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS FROM THEIR ORES. 
By J. ARTHUR PHILLIPS, M. Inst. C.E., F.G.S., F.C.S, &c. 
Ancien Elie de l'Ecole dea Mines, Paris; Author of ‘Mining and Metallurgy of Gold and Silver,” &c. 


* WII be eagerly sought for by Students in Scienco and Art, as well as by practical workers in metals." —Ce/Nery Guardian, 
“The value of this work is almost Inestmable." — Mug 5 owrnal. 


London: CHARLES GRIFFIN & CO., ro, Stationers’ Hall Court. 


BROWNINGS MINIATURE SPECTROSCOPE. 








Dimensions: j, diameter, 3 inches long. e 
CE nea qnae RUM ME Fraunhofer's lines, the bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids, 
Price, with five prismas .  . . : . . ; £1 2 0. 
Ditto, with adjustable slit . ; s I ; 1 s I I3 0 


THE “POPULAR” SPECTROSCOPE. 


eae pon now Tor the first tine introduced, is a perfect instrument for the use of Chemists, or in cases where very 
great epee pówer ls desirable. Tho Instrument has a prism of extra dense flint glass ; the T have achromatic obj 
aloe e rele vie No ead tree siaaa, is fhe whole of ta Stal 1 braai HUY peer eens 


Price £5 o o 


JOHN BROWN ING, 


OPTICAL AND PHYSICAL: INSTRUMENT MAKER 


To Her Majesty's Government, the Royal Society, the Royal Observatories of Greenwich 
and Edinburgh, Gv. Cc. 


63, STRAND, W.C., LONDON- 


FE 








TO SECRETARIES OF SCIENTIFIC * NATURE.” 
ANDLITERARY SOCIETIES. Nearly all the Beck Numbers of NATURE be obtained 
i ames y Bookseller, of th at Off T 
T kaving baen mee her he pal ce DS r eri W.C., laa ed meee 
in NATURE of the Meetings, &c. parions provincial Scien- lating to ADVERTISEMENTS should hkewise be 


E AAN E E y find wi not only : 
to the Members of such Societies, but to all whe are interested m | Now ready, Vol. 9, bound in cloth, price ros, 64. 


Les erin of har Aere tamtn to i purum 2nd Cloth Cases for bindihg all the volumes, price 1s. 6, each. 


divote a portion of thar A ENGS SUBJECT rie 
to insert NOTI OF MEETIN SUBJ Reading Cases to hold 26 numbers, price as. 64. 
MRE Good Ue wae cla s One BM fo acl ni 
insertion, © To be had throngh any bookseller or newsagent, or at the 
Medus. £ TETT o ETA ag eas, Office, 
Societies will acd them in thair endeavours io make this 29, BEDFORD STREET, STRAND, W.C. 
Disry as comple: and useful as Notices intended for z 5 
insertion therein meus, be sent, cis to the Publishers, by 
Wednesdey Mornings. _ Just published, free for ono stamp 


Orricz—29, BEDFORD STREET, STRAND. HE NATURAL HISTORY and SCIENTIFIC 
BOOK CIRCULAR, No. 9, JULY, csr ppc ir epa Works on 
NATURE.—Wanted clean Copies ol of OR: Geioqr, Macer, riter, &c— War WELL. a Bese S 


10, r} and 110 NarurE Office, 99, Bedford Street, Strand, 
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- A FEW ARTISTS PROOFS 


OF THE 


' PORTRAIT of PROF. TYNDALL, FR. S. D. C.L., LL.D. 


(ENGRAVED ON STEEL BY CHAS. H. JEENS), 


Have been printed on India Paper, and may be had at the Office of NATURE, 29, Bedford Street, Strand, W.C., 
. PRICE sa EACH, 
$ OR THROUGH ANY BOOKSELLER, 








- Now Ready. Price One Shilling, 


: ART 


PICTORIAL AND INDUSTRIAL: A. REVIEW. 


e FOR AUGUST 1874 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES, 
Hated *by JOHN FORBES-ROBERTSON. 
` *" ARS ARTIS CAUSÁ, ITAQUE HOMINIS," 


CONTENTS OF AUGUST NUMBER—Our Illustrations :—1. ^ Henry Fawcett, Esq., M.P., and Mrs. Fawcett,” 
by Ford Madox-Brown. 2. " The Knight in Armour,” by Wm. Cave Thomas. 3. ú Lesson in Network, 
Du Millet.—The Exhibitions : The Ln re Academy, the ‘Munich Gallery. —The Decoration of St. Paul's Scan, 
o. 2,—Art Notes and Gossip.—Revi 


" SPECIAL NOTICE.—The ud take the Sedet opportunity of oni Ne the o dil of EE 


N.B.—Artists and those connected with Artistic manufacture their works to be Ed i 
at’ Ava? axe requested ia eommunicaty vith the Editor rong te Po 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. l 








HEALTH FOR ALL 


RESTON’S PURIFYING PILLS. —The BLOOD MEDICINE. Sold in bores at 742, 15. 142., and 25. ga. ' 


pe. 
This fine BLOOD Medicine ts warranted not to contain a single particle of MERCURY, or any other Mags 

entirely of Medicinal Balaams PURELY VEGETABLE. One trial will convince SE their efficacy in all di 

exi expel ll imparten They give DODDA and likewise in Skin Diseases. e ipai dich, aid oak c erg 


Prepared only by THOMAS PRESTON, M.B. at tho City Medical Hall, 84, Long Lane, Smithfield, London. ` 
z The Government S Stamp is on every box. 





LUNG HEALER, 


FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 


EE OMS LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, immediate 
ya cure, even in cases where everything else has been tried 
LUNG HEALER quickly curos Co Asthma, P kean ar sip cA) Breathing, H. 
ca ness, Tickling the Throat, Shortnom of Breath, Incipient Decine. Numbness end Weakness of the Lungs, Pains in tn the 
Cnet, d Vint Cian Cae T oa aa Tubercular Palpitation, 


Sold in bottles at 2s. gd. 94 by TH HOMAS PRESTON, MB, at the City Modlcal Hall, 84, Long Lane, Smithfield, London. 
*,* Order of any Chemist. 


Aug. 20, 1874] NATURE exxxii 
E. DENT & CO, 61, Strand, & 34, Royal Exchange 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus) COMPASSES, &c., 
TO HER MAJESTY AND H.R.H. THE PRINCE OF WALES, AND H.LM. THE EMPEROR OF RUSSIA, 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
. Catalogues or Estimates on Application, 











*—— 


THE LONDON & GENERAL WATER PURIFYING NG COMPANY, LIMITED. 
PATENT PTS AE EPA QU SESE D E T WEE SIAL EARUM, = 2 onon fied, no attention whatever, 


1867, and May 1870. See also the m Jibun ator, September Portable Chtern 
£3 1863; Dr. Jankoster, Soptomber TD Tees y ur tec aad Dens iE Filter. 


è 





Tho Filters may be soon in and full particulars o on apgication to 
157, 8T AND, .C. "EOD Doors from Somerset ogee), T LONDON.” 
Impontes and Purification," price, per post, a. 








^MAZELINE" GOLD JEWELLERY. 


18c. GOLD —Superseded by the above imrtatlon Jewellery—sohd, durable, and cheap. 
DEGEIT AU EUDA E EI ae he eT 
* MAZELINE" GOLD JEWELLERY, 
apd Em EY aay IMITATION YET offered to the public. It is solid, durable, and cheap, retaming to the last 


pole in appearance, fashion, wear, 
cannot be 
ih ede wies CASH PRICES. 


Watches, ass. to Alberts, as to ss.; Long Chains, gi. to 8s. 64. ; Lockots, as to $1. 64. ; Crosses, 1s. Gal to 41. 64. , Ladies’ Gom Rings, ar. to 
s ee Keone: Ringa rs. toas 6a) ; Genn Rings, as 6d. to 6s , Bracelets, xs to ros. 6g Studs, 1 toys 64 ; Lmks n tow, 

Eb pat indie E e e Qd. lar Is. 64. to Ge. 6d : (Sets (pm ceo, Brooch end Bar Ringa, $e Gd tn iot Ó4 , Pencil 
Cases, ar to 4s 64. ; Gents’ Snake Rings (Plain Head), Gd, Hes sot with Brillant, &c 

The having devoted a large amount capital and a length of fe t the ceplation and production ofthe above, ero now exti to ofer 
and guarentia sans all otber cotupottori a a superior, well-Gnizhed. and correct imitation of the pronouns metal, at prices withm the reach of all 

CAUTIO Cortam persana are endos foduitate wat fce upon tha pablic an tlleroe AnA wrath kitica, aad charging tha Rae DiS 
we therefore to public on therr guard such 

ndis: Every watch is for two years Names and Addresses should be distinctly and clearty written in full 


Full-priced Catalogues and Press Opinions of the “ MAZELINE" GOLD JEWELLERY to be obtamod ot 
MESSRS. MACMILLAN & CO, 
WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 
17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 
P.O O to Bê made rae st Pon Omo Street Without, EC 











AGENTS WANTED for tho above throughout tho Umted Kingdom LIB TERMS. 
| THE BREWERS’ GUARDIAN: HOLLOWAY'S PILLS.—Hale Constitu- 
A Toighiy Paper dented to the Protection of rower Ine, | Ban booms Dae ot th Go eget ecm ea 
re ee noma |: ee eee ee eae 
xm cee ar geen ee aie eee 
m erc A a AT URES SSRN Er e| SGC p mr wee Sl Geng we mn | 


Subsarptan, 1 
Single Copies, ir. each. Registered for tranamragion abroad. 
Officos— «, Bond Court, Walbrook, London, E.C. 





THE ENTOMOLOGIST’S MONTHLY 





3 VIENNA EXHIBITION MAGAZINE, 
F R Y S MEDAL FOR PROGRESS, penus qecestonal Tustrations 
. Awarded to J S. FRY & SONS. JAW. Dovsan, Ro Mclacaan Flas, EC. Rvx, and 


This in 
CARACAS p Serle et oe oem 


the entire set to date at tha increased price of tos. each ; the succeeding 
Owes its delicions flavour to the Ed SORE CAR VOOR: . each, 
holce C her C London: VAN YOO. ; I, Paternoster Row. 
ad COCOA N.B.—Communications, Kc. should be sent to the Editors at the abore 


with which it is mannfactured. address, e 
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MESSRS. MACMILLAN AND COS 
PUBLICATIONS, : 











TELEGRAPH and SA EE a Natutive of the Formation and shea hop ay of Tele- 


Foni aew ae land and E Den a C a th incidental Notices 
Cagntrles h which pereat Colonel Sir FREDERIC SMID; C.B., KC. S.L, lato Director 
of the Government EM predium Ww numerous Illustrations and Maps.  8vo. [Tat day. 


TECHNICAL TRAINING: By Thomas Twining, one of the Vice-Presidents of the 
Soclety of Arts. Being a Sugg Sketch of a National m TA Instruction founded on a general diffusion of 
Practical Sclence among the 8vo. las. [This day. 


FIRST FORMS of VEGETATION. By the Rev. Hugh Macmillan, LL.D. F.R.S.E., 


Author of **Bible T in Nature,” &c. ey ue ia New Edition, revised and enlarged, of '' Foot-notes from the Page of 
Natüre." With numerous extra fcap. Bro. Gs. [This day. 


THE LIFE and LETTERS of JAMES FORBES, F R.S. late Principal of the University 
of St. Andrew's. By J. C. SHAIRP, LL.D., Prmcipal of the United of the Uni of St. Andrew’s; P. 
TAIT, M.A. Profesor of Natural Philosophy in the University of 
- With Portrait, Map, and Ilinstratidhs, Svo. 16s. 


; and A. ADA REILLY, F.R.G.S. 


RENDU'S THEORY of the GLACIERS of SAVOY. Instr by A. Wills, Q.C., 
Articles essor. 


ow Proact of the Dipan Club. To which are added, the Original Memoir, and 8 
P. G. TAIT and J. RUSKIN. Edited with Introductory Remarks by GrozGE Forss, B.A., Professor of Natural 
Philosophy in the Andersonlan University, Glasgow. 8vo. 7s. 6d. : 


ELEMENTS of PHYSICAL MANIPULATION. By E. C. Pickering, Thayer Professor 
of Physics in the Massachusetts Institute of Technology. Part 1. Medium 8vo. ror. 6a, 


FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By J. P. Cooke, Ervine 
Professor of Chemistry and Mineralozy in Harvard College. Crown 8yo, 125. Third Edition, revised, and corrected. 


MANUAL of the CHEMISTRY of the CARBON COMPOUNDS, or ORGANIC 
CHEMISTRY. By C SCHORLEMMER, F.R.S. Illustrated. B8vo. 145s. 


M 


THE PRINCIPLES of SCIENCE: a Treatise on Logic and Scientific Method. By 
STANLEY JEVONS, F.R.S., F rofesaor: of- Logie in Owens College, Manchester. 2 vols. 8vo. 25s. 


ETRUSCAN RESEARCHES. By the Rev. Isaac Taylor, M.A. With Woodcuts. 
' 8yo, r4. 


THE DEPTHS of the SEA : an Account of the General Resulta of the Dredging Cruises 


of H.M.S. red and Porceugete during the Summeis of 196%, 1809; and 1870, under the scientific direction of Dr. 
CARPINTI R, , J. GWYNN Juyreuys, and Dr WYVILLE THOMSON, F.K. n Dr -WYVILLE THOMSON, 
F.R.S., Director E ‘the Scientific Staff of the Chelener Du With nearly 1co Illustrations, and 8 Coloured Maps 


and Plans. Second Edition. Medium &vo, cloth gilt, 315. 


THE FORCES of NATURE; a Popular Introduction to the Study of Physical 
Phenomena. By AMÉDÉE GUILLEMIN. Translated from the French irm Norman LCCKYER, ard edited, with ~- 
Additions and Notes, by J. Norman LOCKYER, F.R.S., with 11 Coloured Plates and 455 Woodcats. Second Edtton, 
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TREATISE on BUILDING and ORNAMENTAL STONES of GREAT Sean and 


FOREIGN COUNTRIES, arranged Modern incre By ogical Distribution end Mineral Characters. ith Illustrations 
of te Appian in Anton ed i tructures. By E. HULL, MA E.R.S,, Profesor of Geology in the Roya 
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The MALAY ARCHIPELAQGO ; the Land of the Orang Utan and the Bird'of Paradise. 
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The DAY AFTER DEATH; or, The Future 
Life as Revealed by Solenca. 
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Systematically arrange, eat mitm api ai "Saturday Review. 
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BRITISH MARINE ALG: being a Popu- 
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NEWMAN'S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwarn Newman, F.L.S, F.7.8. &c., 

Late President of the Entomological Sociaty. 
The objects of the Zs/smeJer1s? aro to give every Information about In- 
; more 


pects y to work out the of those which attack Frut 
and Forest Trees, Vogetables, Root and Crops, Greenhouse and Gar-, 
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' Published on the First of every Month. 
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BRITISH AND FORKIGN, 

Edited by Herry Tanaw, M.B, F.LS. British Museum, assisted 
J G. BAxxs, F L8 , Royal Herbarium, Kew. d 
Subscriptions for 1874 (1ar, free in the United ) in 
advance to the 4 Meer Renken and Co, rey Honan ot 
.C., of whom may be obtained volume for 
1873 (price 16s. Ge. bound in cloth) : also covers for the volume (prica ir.) 
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A Weekly Illustrated Journal devoted in all its 
eekly J er Hodie 
TALL GARDEN 7s copdncted by Wnitzam Roanmon F 1.8 , Author 


of ‘‘Hardy Flowers,” “Al Flowors for Eng 
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rmt C 
Pubbc Gardens, 
Room and Window Gardans. The Greenhouse Stove. 
Notes and The Household 
The Wild Garden, 
Trees and Shrubs 
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MEDAL AWARDS, 
London, 1851. Paris, 1855. London, rts, Vienna, 1873. 
FOR EXCELLENCE AND CHEAPNESS, 


M. PILLISCHER, 


Optician and Mannfacturer of 
ACHROMATIC MICROSCOPES, 
and all kinds of Scientific Instruments. 
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Monocular, £s, Binocular, £ 10 rar 
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Correction 





ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD OM 
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THE LINGUIST, 


EDUCATIONAL REVIEW: 


A ye nur MONTHLY PERIODICAL (commencing 
Ist July, 1874), on the Languages, Antqutles, Scenery, Races, 
Creeds, and ends of all Countries ; contaimng also copious 
Reviews of New Publications—Bntish and F oregn— Transla- 
European anf gnd Vere and thoroughly practical Lessons in 
European and Onental Languages. Twenty-four quarto 

Prce Sixpence. Obtainable through all Booksellers and News- 
vendors in the United Kingdom, or direct from the Publishers, 


London: Thomas Cook afd Son, Excursionists, Ladgate 
Circus, E.C., and 105, 106, and 107, Fleet Street, EC. ; Hod. 
der and Stoughton, 27 and 31, Paternoster Row, EC. 





THE ZOOLOGIST: 


A MONTHLY" JOURNALe OF NATURAL HISTORY, 
Conducted By EpwAxp Newmar, F.L.S. F.Z 8, Kc. 
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hundred of our very beat soologists, 
Published on the First of every Month, 
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London: JOHN VAN VOORST, r, Paternoster Row, 
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Diis pupe canary, crunson, orange, green, blue, magenta, and ra 
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IMPORTANT.CORRESPONDENCÉ;. 
(0 7. TBE REV. SIR-EDWARD R: JODRELL, BART, e. 


To Mxsszs. FELTOE AND SONS, 06, Conduit Street Bond Strost, W. . š t y i 
When at Sell I recerred an Report off your ‘ Specialith” Eberry, and you must forgivo me for ing that at first I regarded the whole 
matter as a most egregious piece of hum , Having, bowove, tasted, tho Wine in gnana" nd i ‘ i 
to have it analysed jer myst, ving fully also doternioed pere expose any’ hoax''' pro bono pul 1” or to give you the 
I have plesscro to forward you RodWood's (of the il Somety of Great 
Britain) Analysis, which says more than I can express. Iam very particular as to the Wine I and as I have been hitherto bby, “ overy-day 
, Sherry I can purchase Wine of ere ara i bonguet at half that price: This bo ken 
-o the “ General Publio," and you can make any we you doom proper of this , and of > Rèdwood’s most p amha o 
k a ae . ours a (m Sones 
at, Porilatd Place, London, December gth, 1873. : (Signed) , EDWARD REPP8 JODRELL. 
THE REV. SIRE R JODRELL. : 
8 completed tbe 














to test-paper, and -has a specific 


of Sherry you left with me, and evened to report tho resalte. „Judged by the palate ft might be 
gravity of was found to be 986 6, 


from incineration of Extract -- 


FETTE 


MINERAL ACID, or inorganic matter, Hor YIELDED BY GRAPE-JUICE 
— THESE RESULTS ARE ALL SATISFAGTORY, The proportion of alcoho) ts ur iG samples -of ; the volatile acid 
(acetic acid) is not more than is usually, and fixed acid TRUE ACID OF THE G namely, tartaric acid. ash is not more 


and to the M 
La preparing Una Apaia d ave beon nati fo eere Sat tbe icc mhen Rem constituents of the wine, was PURE IN 
FLAVO OF D' QUALITY, and that there was NOTHING O JECTIO. ABLE in the extract or other products that wore separated a 


E 
1 


, Di ues 
(Signed) T. REDWOOD, Pryeszor of Chemistry to the `$ 
. PHARMACEUTICAL SOCIETY OF GREAT BRITAIN. 


ADOPTED AND RECOMMENDED BY NEARLY 


TWO THOUSAND PHYSICIANS AND SURGEONS. 


The recent Medical Correspondence in the, “TIMES” demonstrates how injurious to health is 
* made-up Sherry," ALCOHOLISED to an UNREASONABLE extent. 


MESSRS. FELTOE AND SONS, 


By agjeruiment to the Royal Family—establithed Fifty-nine yesrs—are SOLE PROPRIETORS and IMPORTERS of the 


“SPECIALITE” SHERRY, 


UNADULTERATED GRAPE-JUICE, 
«FREE FROM ACIDITY AND HEAT,” 


CERTIFIED AS ABOVE TO BE VOID OF 
“MINERAL ACID OR INORGANIC MATTER NOT YIELDED BY GRAPE JUICE.” 


e Has been EXHIBITED as a DIETETIC by Special Permission of the Council in the MUSEUM of the EC 
BRITISH MEDICAL ASSOCIATION. 


96, Conduit Street, Bond Street, London; Manchester; and Brighton. | 
“THE CASH SYSTEM ONLY.” 
30s. PER DOZEN. 


18 uarter Cask, 13 Dozens of Bright Wine in Cask. ria d to any Railway Station in England and 
* zi 5 4 Scotland, and to any Port in ded 





> FELTOE'S «SPECIALITÉ* SHERRY. 

“u This wine has now maintained its reputation more than three years. Comparing an analysis which we made 
recently with the analysis of three years ago, we are glad to see that it is still an honest sound wine, fres from acid, 
and of excellent quality. 7/ Aas aitained and deserves a great medical reputation” —Medical Record. 

u I have hai it tested in my laboratory, and am isfied that it is a genuine, high-class, natural wine, and free from 
any admixture or acidity. Tevaids, and persons who have gi or #ric acid tendencies, and require wine as a 

in moderate tity, will find your ‘ Specialité’ Sherry pure and wholesome."—(Signed) WM. HARDWICKE, 
M.D.—Metropolitan Analyst. . : : 

& FELTÓE'S 'Specialité? Sherry—e wine which is deservedly making its way chiefly through the recommen- 
dations of the Medical Profession, founded on its honestly excellent qualities, its freedom_jrom aciatty and heat, and 
its uniform soundness."—Sritish edical Journal. ae 


3 ae He er EX et ; 
MANZANILLA and MONTILLA, for the purity of which Wines Mxssrs, FELTOE AND SONS are so renowned, 
e. : are likewise supplied upon the above terms. 
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examination in English, 
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J. HOLME NICHOLSON, Registar. 


WESTMINSTER HOSPITAL MEDICAL 


SCHOOL. 
(OPPOSIPE WESTMINSTER ABBEY) 


The SESSION 1874-75 will commence on THURSDAY, October rst, 
with an INTRODU RY LECTURE Dr.PorTzz The Address 
Tiba lled, Py tho Dinas of the and a oin 

oom z 

The new Phynolomcal Laboratory Wilbo completed by October rat. 

Exemmatioos for thé Entrance Scholarships will be held on the snd 


GEORGE COWELL, Dean. 





UNIVERSITY OF LONDON. 


MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS, 


Special Classes for these Examinations are hald at St Bartholomew's 





ANDERSON’S UNIVERSITY, 
GLASGOW. 


The Trustees invite CANDIDATES for the CHAIR of CHEMISTRY 
resignation of 


vacant by the THORPE, 
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Subecriber, who will furnish mformaton regarding the yis dunes and terms of 
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J. B. KIDSTON, Secretary. 
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ENTRANCE SCHOLARSHIPS. 
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UNIVERSITY COLLEGE, LONDON. 


SESSION dns 


“The SESSION of the FACULTY of MEDICINE will commence on 
THURSDAY, October 1. Introductory Lecture at 3 pm, by Dr. F.T. 
Roberta B 
The SESSION of the FACULTY of ARTS and LAWS ect s 
Department of the Fme Arts) mill begm on Monday, October tro- 
tory Lecture ats p m , by Professor G C Foster, F RS dudes 
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A Prospectus o! the Faculty may be obtalned at the Office of tho College 
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2 SCHOOL. 


gone of WINTER SESSION, October rx, 1874. Introductory Ad- 
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ST. MARY'S HOSPITAL MEDICAL 
— - SCHOOL. - 
' THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
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For particulars spply to the Dean, St. Mary's Hospit), Paddington, W. 
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Tho THEOLOGICAL DEPARTMENT —New Students must present 
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ae Amocuias of tha General Luorary Department of King’s College, in 


"C All duly qualissi parsons of sr years of age, in six terms. 

Two Smdenttbipe of The value of 30 for two years will be adjudged by 
examinanon to 1hose antermg the 1n October next, 

There x also a Preparatory Claws for thoes Wahmg to pew tiie Tiaia, 


For information, apply, personally or by post-card, to J. W. Cunningham, 
Esq , Sécrotary. "c 


r ‘ 





! KING'S COLLEGE, LONDON. 


DEPARTMENT. of GENERAL LITERATURE and SCIENCE — 
News be admitted on WEDNESDAY, 30, 


Ope Freie Eekibinon of act will be gleen xr tho commencement of the 
Mickaoimat Term to High t passing the best examination on entering 


nee infermation, apply, personally or by post-card, to J. W: Commingham, 
KING'S COLLEGE, LONDON. 


DEPARTMENT of ENGINEERING aml APPLIED SCIENCES. 
—New Students will bo admitted on WEDNESDAY, Sept 7. 
e yaya atid pracnral “for prng wen whois 
tend to NEP erties, t and th 
er branches of chemiaal ae rs id , 
Dopartmant 


l fied ateacbed Iob p, alba denial gyda’, 
an 


One Froako and two College Exhibitions of £90, £30, and 
tively, will be giyen at the commencement of the Mitts fet to the 
Studeets passing the best ex mination on entering the 
al noe apply, personally or by pust-card, or 
, d E 





. Cunningbem, 





KING'S COLLEGE, LONDON. 


u MUN CODE QUE DUNEDIN 
for proiciency in professional suljects, vu, ono of £40 for two yours, one of 
ap erop d and three of MIN. 

oc ocmapon y, porsonally or by post-card, to J. W. Cun 
nu gham, Esq , Secretary 





KING’S COLLEGE, LONDON. 


US rer prim Classes will m on HoN 
«Octo 5, in Divinity, Latin iis Hima, ims German,lH ebrew, talian, 
Gorman Literature, y» at Cher 
Couns Darne C Chemis- 


e Lawra Pale Set e 





KING'S COLLEGE, LONDON. 


The SCHOOL —New Pupis will be admitted on TUESDAY, Sap- 

pd ness qn Pupils for the Unlvers- 
mte to prepare 

theological, goncral Literature, and medical departments of 


Eign m ecrit rens 
pper Modern School, nded'tó. Pupils for gefloral and mer- 
canule perxzwita, for the departmaeát PP d edid 


the MN 
e School comprises scvoral Classes, cach with its classical 


The 
sick modern dividos. for who are too old for the Lower, bur nor »nff- 


appoutments, 

4. Lower School —Th: Division includes boys over eight yesrs of age, 
and x Intended to give a complete cours o ed uranon snp to such a pomt. 
as wil preparo them to enter with advantage cenhor the two senvor’ 


divisions. ` n 
ni E URN NT Pesar a by post-card, to J.W. Cam nj bam, _ 


(Aug. 27, 1874 


vo 


4 


pa 


Aug, 27, 1874] 





NATURE 


cxli 





ROYAL COLLEGE of SCIENCE for IRE-| ROYAL COUNCIL OF EDUCATION.— 


LAND, STEPHEN'S GREEN, DUBLIN. 
SCIENTIFIC AND TECHNICAL EDUCATION 


mrpphos a complete course of instrucoon In Science, appli- 
ndustnal Arts, e«pscially those which bo:classed: broadly 
_ under tbe heads of CHEMICAL b UFACTU , MINING, E 
GINEERING, and AGRICULTURE. 
‘A Diploma af Associate of the College is granted at the end of the Three 
Noe 
are Four Royal Scholarxiups, of the value šich E 
free education, includ ng Laboratory instruction el ld iba 
paama vacan! aci your. They aro gran to Studonts who hare EE 
year m the 
The Fees ice d'a [or cach. Cotes, or £10 for all the Courses of oach year, 
with the excention of Laboratory 
Chemmntry (Theoretical asd Practical), Metalurgy, &c.— Professor Robert 
Galloway, F CS 
mo Mechanics, and Mechanisn—Profoesor Robert Ball, LL D, 


Re and Sarreying— Professor Thomas F, Pigot, C.E^ 


Physzics—Profemor W F. Barrett, F.R 8 E. F.C S. 
—Professor Edward Hull, M.a F.R S, 

and Mineralogy— Professor J. P O'Reilly, C E. Me RLA 
A re- Professor Edmund W. Davy, ALD. M.R. 
Botany—Profemor W R. M'Nab, M D. 
Zoolagy— Professor H. Alleyne Nicholson, M.D. 


Tho Soesion commences on MONDAY, October sth. 


be obtmined icanon to the Col- 
jek rini o sap eei n Socretary, Royal 


FREDERICK J. SIDNEY, LL.D , Secretary. 


ct dE 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Education for Boys. 
E. attention to Scsence, parucolarty to Chemsstry, both theoretical 
pene to, Dr, Debate F Be DE Frankland, F R S.; ger eee 


RRB; Dr. An F.R.S , Dr. Tyndall, E.R.S; Dr. 
FR&;Dr AU RE 


The Term commences Sree September 15 
C. WILLMORE, Principal. 





GRAMMAR SCHOOL, LEEDS.—Wanted, 


for September rs, a MATHEMATICAL and SCIENTIFIC MAS- 
TER. Noo Applications, with Testimonials 
and Teles to od edd ine Rave W G. Hxxpxzsox, D.C.L., 
Hoad Master. 


SUB-WEALDEN EXPLORATION 


At Netherfield, near Battle. 





The object of this work, commenced on the occasion of the meeting of 
te Association at uer erry in ichs es voir qon plein ra 

the Secondary Strata ın the Wealden area, and the depth and nature of the 
undarlymg Palmosac F 


The determination of the underground structure of the Woalden, is 
E pomt of Berger stes phar naire tae reat matronal and econo 
mical importance, 


, as it may help to mdicato the Ime taken underground by 
the coal measures of Belgium and Somorsot 


A sum of £3,000 has been collected by private nibacription; and spont Hi 
this acd a depth of 1,000 ft reached, but as any pom- 
belong Purbeck and 


tivo result beds travarsed to tha Lower Woaldan, 
Portland seres, clay; and tho borng has now reacted the 
Oxford clay. 


Tt ts most desirable that the work should not be discontinued in the pre- 
Bent mage fog want of fonaa and: tho- Co therefore make an earnost 
- appeal for further asazstanco 


Subscriptions cen sent to Hoar Witiert, Esq, Hon. Sec. and 
Treasurer, Arnokd House, Brighton. 
Sipned, oy behalf of the Committee, 
ANDREW RAMSAY, 
JOHN EVANS, 
JOSEPH PRESTWICH. 





NATURE.—Wanted clean Copies of Noa. 
10, t3, and t6 Narore Office, so, Bedford Street, Strand, W.C 


The Labora and Classrooms of Bermners College sra opoo for 
Pupils EVERY DAY and EYENING The subjects of the above 

can be studied either Privately or m Classes, Fees 
moderate Analyses and investigations conducted — wey to Prof. 
X. V. Gaxpwzz, V.E.S., F.S A. 44. Berners Stroot, W 


SCIENCE TEACHING by CORRESPON- 
DENCE. (Geo past advertisements) Only ume for TWO MORE 
PUPILS Address H, care of Macmillan k Co., sọ and so, Bedford 
Btreet, Strand, London, W.C. 





PRIVATE TUITION. — A Gentleman of 
and delicate boys, bas VACAN- 


very expenencs with backward 

CIES for THREE PUPILS. Special atrention given to the study of 
the Nature Sconces Terms reasonable —. ,FRAS,care of 
the Pubiuher of NATUzE, Bedforf Streat, Covent Garden, W C. 


A LADY, whois an accomplished Linguist 
aad DM edd flr uaintance with the Elements of Natu- 
particulars, 


Arise ay T^ LRI AGEMENT ES further 





A HIGH WRANGLER is anxious to ob- 
tain an APPOINTMENT as TUTOR d or AIME MAS- 
TER ın a good School —Address, T. L. aa care of Messrs Mac- 
pilan & Co, z9 and yo, Bedford tetas Caen Garden, 





A CAMBRIDGE B.A., First-class Natural 
Sclence Second class Carica 


The SECOND MASTER of a High-class 


Grammar School recetves a few Resident Pupils Special! attention 1s 
to the study or Naram EUR ME 
letter to " Tripos,” care the Publisher of NATURE, a9, Bedford 
Strand, London, W. 





TO NATURALISTS and GEOLOGISTS. 
—The ORFORD CASTLE COLLECTION, OF CRAG FOSSILS 
(Seo Adverse adt UN AETURR OC June eR) For 
Collections addres Fredc. Esq. F.G 
Place, Trafalgar Square, superscr *"Onyoxp CastLe FUXD" 
July th. 





TRUSSES (Self adjusting); in use for the 
lest sixty yearn, as worn late Majesty William IV 
Fron i ach. "SALMON ODY & aair D. UM Arey 
and Navy, s92, Strand, London. Price List post free, 








CHEST EXPANDER and TROUSERS 


hea tag an o ; Ladies! Chest Expanders from ss 64. SAL- 
MON ODY & , 992, Strand, London. Establahed 1806. 





ELASTIC STOCKINGS for Varicose Veins 


or Woak Joints, and LADIES’ ABDOMINAL BELTS, made to 
salf- and pncas post free. SALMO 


HAIR COLOUR WASH.—By damping the 
þair or whiskers with ths boantifully perfumed Wash, m pida) 








hair becomes its original colour, and remams so 
ros. 6€ , sent for P.U ordar.— ALEX HOSS, 148, High Holborn, Low 
Me aue Chana T 





NOSE MACHINE.—This is a contrivance 


which, applied to the nose for an hour daly, so directs the soft cartilage 
of which theinicmbor oe that an ul ‘ormed note is quickly Shaped 


to perfection. use them, and without pain Price ros Gd, 
sent carriage-free for PO. ader. ALEX ROSS, 248, High Holborn, 
London phlet sent for two stamps 


- 4 
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MoOhOGICAL SOCIETY OF LONDON. 


v 
æ i 


LIST o: DUPLICATE ANIMALS 


^C GARDENS FOR SALE. 


AUGUST, 1874. 
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REPTILES, 


The Animals delivered to Purchasers at the Society's Gardens. 
"They can be packed and forwarded for tha convanvence of Parchasers, but 
In'such cases m LUE He ee ee and this 


P. L. SCLATER, SEEK 
1, Hanover Square, Argust 1874 
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BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
. E ‘SCIENCE ^ 


el THE. ACADEMY. 


: A Fall Report of tho Anual Meeting to be held at Belfast will appear ín 
Academy of 


the Angus aa and s9. Price 44. ; free by post, 44d. 
W. G SMITH, 45, Wellington Stoet Strand : and by order of all Book- 





ý 27 CHEMICAL SOCIETY. t ts - 
An INDEX to the JOURNAL of thé CHE- 


MICAL.SOCIETY, 1841-1872, Is now ready, including both Authors 
Names and Subdects stop be obtained Fellows at the Socioty's 

len 56s by pot enp Noa ellows at the Publsher's, 
D 


The JOURNAL of the CHEMICAL SO- 
eid Pianist ten Mae ae le rai and itx 


to Physiology and o Arts, m Bntah or Forega 
mbo It e monthly, and DATA obtamed by Non-Fellovs 
of Mr Van Voorst by a fabecmphon of X1 


THE JOURNAL OF INDUSTRY E 
An Illustrated Record Af Manat cencon, Inventiona, and the ADEM Arts 


64. MONTHLY, o POST-FREE, & 64. PER ANNUM. 


The ‘ Journal of Industry " xs fewed with the object of ing the tn- 
uim ob} promoting 


teresus of Brrttsh 


: The Collection of Valuable Information from all parts of the Industrial ` 


Tos Ducsadon of Maur important to Manufacturers 
eco pare Mecum of Patents and Inventions. 
on Science in its Relanon to Industrial and 


*,* This Journal has now the Largest of any Publication of the 


Circulation 
kind in tbe World. 
Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 





THE BREWERS’ GUARDIAN: 
A sigue fiiis pce in tbs Protection of Brewers’ Interests, 


Review oF Tex Mart AXD Hoe Trapxs; AXD Work AXD Srour Traps 
Roucorp. 


ee ee m 
“ The Brewer! Guardian” is on tbe £ of every alternate 
freed and is the anly j ofbcally connected brewing mtorcats, 


164. G4. per annum, free, dating from quarter. 
gine av ek, uei Kr aaan aieea T merda, 


Offices—s, Bond Court, Walbrook, Londoa, E.C. 





THE ENTOMOLOGIST'S MONTHLY 


MAGAZINE,. 
Price 8 monthly, a4 ro., with 
. Dov M à 
jia W. ouaaa, Ro Ga A 
This MAREROK. ee in E contains articles and notes 
cn al hjort connected wik » «nd especially on the Insects of 


T p PA] GIN pot ice. The volumes com- 
mence the [tme number 
Vols. L to V. 
the entire set to 





On the rst of every Month, pp. m, Bro, with at least One Plato, 
THE JOURNAL OF BOTANY, 


[3 
BRITISH AND FOREIGN, 

Edited mex o RIMEN Briiah Museum, sesisted 

= J.G. Race FS” Rosai ebarhum, Kew. i 
Wei pras z874 (rat. poat fres in- the in the United ) in 
rre bee pina, baa e EE 

v. 

Roya (pelon 134. Ga bond ta cloth); also covers for the volume (price 12.) 


& 
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MACMILLAN'S MAGAZINE. 


No. 179. FOR SEPTEMBER. 
Price is 


CONTENTS— 
i ri re Nora ARoply” By J E Calmes 
2 —" Cestio Daly: Story of an Irth Home Thzty Years Ago." Chap. 
tes XIX — XXI 
3.—'' The Spectre of the Rose." e 
4 —" Who wrote our Old Playa?" By F.G Fleay. 
$7, Ihe Convent of Bt Mareno IIL “Preacher and Pror.” 
—'' A Roman Funeral.” T. O. 
[le Future of Eastern / 





THE 
JOURNAL OF APPLIED CHEMISTRY, 
4 MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as to As IE Manufactures, Ágricnliure 


Cents por annum, or One Dollar and 
in advance, including postego to United 


Soaps, Tannin Dyeing, and minetas 

id pliable spaca is alo devoted to Practical Recipes and interesting Scion- 
acts, 

Tull and carefully-prepared Market Reviews and Prices Current of Drugs 

and Chemlaals of « ion are giron in each number for New 

York, Boston, and with Tables of Imports, 


EIGHTH VOLUME, commenced with Jannary number. 
DEXTER & CO., PUBLISHERS, 


N Tork DENT, Boston 
Soraa Rost Maw irast Y 1 and x49, South 





THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jom Araxxxox CLAxxx, Secretary to the Central Chamber of 
Agriculture, 


attention to the discussions and of the Cham 
ioco matbers) besides prvima original papers em practical aaae 
"ithe Lesion Can Bead Hop. Canin and cries Kets of Monday 
are m ournal, which fs samo 
Sa Teala moaning. Pubs gd, ce pepe. tae tre cei 


Published by W. PICKERING, sr, Armdel Street, Strand, W.C. 





“THE GARDEN," 

ournal devoted to Hortkeniture ín all its 
A Wookly Ilhustratod Ji solely 

“THE GARDEN “fs conducted by WILLIAM Rosnaoxw F L.S , Anthor 
Promenades, and of Peck ie oe Garde iari 

eur Due d Cadence tie cob IR LA 
The following are some of the subjects regularly treated of in its pages — 
The Flower Garden. 


Railway Mu por COPT. It also be had direct from 
Office at ss. for a » 93. 94. lor a Half-year, and ras. 64. for a Your, 
pa: m edvance, and m Monthly ies (post-free), 


THE LINGUIST, 


EDUCATIONAL REVIEW: 


London: Thomas Cook and Son, Excursionists, Lod 
Circus, E.C., and 105, 106, and 107, Fleet S E.C. ; en 
der and Stoughton, 27 and 31, Paternoster Row, E.C. 
NEWMAN'S ENTOMOLOGIST: 
À MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Enwarp Newman, F.L.S, F 7.8. kc., 





Lato President of the Entomological Society. 

Tho objects of the are to ive ovary abont 
sects ; more to work ont the Eory of thoro which attack Frok 
and Forest Trees, Vegetables, and and Gar- 
den g Temodiss, 


Published on tho First of every Month. 
PRICE SIXPENCE, 
BIMPKIN, MARSHALL, and Co., Stationers’ Hall Court. 





THE ZOOLOGIST: 


A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by Kpwarp Newman, F.L.S. V.Z.S. Kc. 


The Zoolegist was established in 1843 to record and preserve observations 
on subjects mmilar to those troated of m Whito’s ‘‘ Natural History of Seb 
borne," and the success which has attended Ít is suffioent that Its plan 
ts acceptable to “ out-of-door naturalists ;" those. who ht 1n observing 
the mannara, habes, the privato hres, the nests, 
young and food of animals. It contams ne ae 
notices of recent works on every branch of Natural History. editor 
has been assisted by more than two of our very best roologistz, 


Published on the First of every Month. 
PRICE ONE SHILLING. 


London: JOHN YAN VOORST, 1, Paternoster Row. 





“NATURE.” 


Office, 29, 


Now ready, Vol. 9, bound in cloth, price 105, 6e, . 
Cloth Cases for bmding all the volumes, price 1s. 64, cach. 
Reading Cases to hold 26 numbers, price as. 64. 


To be had through any bookseller or newsagent, or at the 


Office, 
29, BEDFORD STREET, STRAND, W.C. 





Price 145., with Woodcuts, 


ETRUSCAN RESEARCHES, By Isaac 
TAYLOR, MLA. With Glossary and Index. 
Tpl one Prologue—T: send a M Etha 


TR ae a 44 NATURE i > [Aug. 27, 1874 





p NOW READY. 


A c È i PRICE 1. ` 
NEW: "VOLUME OF SCENE PRIMERS.” "n 


: PRIMER OF’ PHYSIOLOGY. : 


"MICHAEL FOSTER, M.A., M.D., F.R.S, . 


FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 
Lx With Illustrations. 
> . MACMILLAN & CO., LONDON. 


A FEW ARTISTS PROOFS 
- PORTRAIT of PROF. TYNDALL, F.R.S., D. L, LLD. 


(ENGRAVED ON STEEL BY CHAS. H. JEENS), 
Here ben ean India Paper, and may be had at the Office of MATURE, 29, Bedford Street, Strand, W.G., 
M PRICE se, EACH, 
* OR THROUGH ANY BOOKSELLER. 


. AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES ‘of 
pee 7 all the FEEDING SUBSTANCES in general use by Farmers : also the Manurial Value of the Residue from each 


Opinions of the Press. 
“Tt is clearly a very useful indicator of the values of the foods for cattle.” —Athenasne. 
** The chart cannot fall to be very useful to the keepers of horses and neat-stock, and it will be an “ eye-opener’ to | many who 

















‘A very useful table, The system is a very capital one, and we recommend our 
. procure one of tha tables published by the Agricultural and Horticultural Association.” —. and Water. 


Price One Shilling, Post Free. 
THE AGRICULTURAL ECONOMIST. A ony Journal, containing ODORE and 


Prices Current of the ee een que Eie ghi aieo tg encouragement of Ca-opera- 
tion in Agriculture and rca . Price 6g. annum, post-free 
Vols. L, IL, IH. of the * irt Becocmist i for 1870, 1871, cod 1872, price Ys. 6d. each. 


PREPARING FOR PUBLICATION (Sond Hatten). ae 
THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 


_ A Crop of Wheat, Oats, Barley, Turnips, &c.; also the Proportionate Refestilising Effects of Guano, Superphospha 
* adco Price One Shilling post free. i ig 


London : 176, FLEET STREET, E,C., and 47, MILLBANK STREET, S. W. 








The BIRDS of SHETLAND, with Observa- ZOOLOGICAL SOCIETYS ESTEST 










tions Habits, 
lis HENRY E Opara! Arpenrmnca, Br the pus PUBLICATIONS. 
IB I, SABI, MD: Elid * Procendings of the Sctentific Meetings of the Socloty for 1874.°—Part IL 
, Edinburgh: MACLACHLAN & STEWART. the Papers read at the Sclentific M in March and Apal _ 
: London: SIMPKIN, MARSHALL, & CO. eT aug te 
t - of the ** Profeedinga" 
us Just i ae esc bo lanes fa fx Parin on iiid =" ki 
I : Part L, conteming Papers read in January on June sat, 
A PRACTICAL: GUIDE to HEALTH, and » H> » x are 
tothe ia on, SURGICAL EMERGEN AILMENTS or TFE; » IY, je » November avi Dacaniber, on Apd uii, 


GENCIXS, and 
on Mus kc. By F. ARNOLD LEES, TLS Tips will bo'ta, pot Fart fof the ion wiih colaret, aud SE AE Parg 
: 5 These publications may be obtainod at tho : in Hanover. 
2S es and ro, St. Bride's Avenue, lost Street, me PE Mem Lok Ou Decora. Publishers, Patemone, 
ero (ae Row, É C. or through any booksaller. D Cte 
: g tg i 


a 
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ELECTRIC CAMERAS, 


MAGIC & PHANTASMAGORIA LANTERNS, 
: DISSOLVING VIEW APPARATUS, 


With Oxycalcium, Oxyhydrogen, or Electric Light, 


PHOTOGRAPHED AND COLOURED SLIDES, 


Including Views of France, Italy, 
English, Wek, and Scotch Scenery ; Coples of ictires, Drawings 
by 


ve Doré ; Diagrams to illustrate recent Discoveries m Spe. 
trum Analyxs "and other branches of Observational Astronomy. 


Statuary, Photo-Micrographs. 


JOHN BROWNING, 


Optical and Bhysical dastrument Mlaher 


TO HER MAJESTY'S GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORY, &c. &c. 


STRAND, 
AND 


MINORIES, 


63, W.C., 


III, 
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Switzerland, Rome, Pompeii; 


LONDON, E. 








ESTABLISHED 


100 YEARS. 


Illustrated Lists, with Full Descriptions, on Application. 





TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


ns Mathes regal 





' devote a portion Advertisement coleismsts to 
Tete fro A OF MEETINGS, ease zs LEC. 


TURES, r., at tha nominal charge of One Shilling for each 
insertion, 

Tha Publishers of NATURE will be if the Secretaries o 

par uci Mr ocio 


7 ance intended for 
essed te the Publishers, by 


Orrice—29, BEDFORD STREET, STRAND. 





EVERY THURSDAY, PRICE 47. 
“NATURE.” 
CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6d.; 9d. per hne after. 


S. d. 

One-cighth page, jd eod columns. . 018 6 
Quarter page, or a colunt a... IIS O 
Half a page, or a column . 4 + + + + + + 3 à o 
la page  . . aime WEG o 


Advertisements oe be tind to the Office before 12 o clock 
on Wednesdays. 
Post-office Oraers payable to MACMILLAN & Co. 


OFFICE, BEDFORD STREET, STRAND, W.C. 





TISLEY’S 
PENDULUM APPARA a 


With Tracer, &c., for drawing Lissajous Curves on 
blackened Glas for the Lantern ; 
X rift. square), mhich serves ax a 


work me -ġo o 
Refection E the Figures on tho Screen Aaa au 6 
ONE gr card, = on dorn._ 0o 3 o 

igure fom 7: Tio zi - 0 6 
A Set at ay i fading th poe Pis ui 816 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


Vor pertsing many of the experiments, incloded in the Cluist- 
Lectures given by Dr. Tyndall at the Royal Institution ~. £& * o 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


172, BROMPTON ROAD, SW. 
(Three minutes walk from South Kensington Museum). 


RURE AERATED WATERS. 
A ELLIS'S 
RUTHIN WATERS, 


Soda, Potaes, Seltrar, Lemonade, Lithia, and 
for GOUT, Lithia and Potası, 


ED “R. ELLIS & SON, RUTHIN, and 
^ sray 
orth Wales. 


LONDON AGENTS —W. Bast & Sows, Henrietta Street, Cavendish 
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| 1 * NEGRETTI & ZAMBRA'SS - 
PATENT RECORDING THERMOMETER, 


ADAPTED FOR ATMOSPHERIC AND DEEP-SEA TEMPERATURES, 








Tms Thermometer differs from all other Registering or Recording Thermometers in 
the following important perticulars :— 1 
L—The Thermometer contains only mercury, without any admixture of alcohol or 


other fluid. 
IL—It has no indices or springs, and its indications are by the column of mercury. 
TIL.—lIt can be carried in any position, and cannot ibly be put out of order, except 


by actual breakage of the instrument. 

"Thu new Recording Thermometer, in connection with a simple clock, will give 
the exact tem e of the air at any hour of the day or night, & most important - 
Hon-to our Meteorological Instruments, especially to observers in many parts of the 
world who are engaged in taking simultaneous observations with our own at fixed 
Ore thane for deep-sea will indicate and 

The Thermometer ge OT i record the enact 
tergperature, at any depth of the ses, Iree ectrie ol elites airo or cold current or stratum 
through which the Thermometer may have to passin its descent or ascent. This last qualifi- 
Ae ee J superior to the Thermometers now in use in the 
Challenger and other Deep-sea itions ; for, mader certain tom 
the old Themes Grn ci teenie to sated His "This we 
have on the authority of a Report EE E be id. G. S. Nares, of H.M.S. 
= STE EX o Challenger, where, in speaking of temperature near the pack of the ice, ho says :— 
* 41 a short distance from the the surface water rose to 32°, but ata depth o 40 fi 
the temperatura to be 29? ; this continued to 300 fathoms, the depth in which most of the tcebergs float, after which 
there ts a stratum of slightly warmer water of 33° or 34°. As the Thermometers to pass through these two belts 
of water before reaching the bottom, the indices registered those temperatures, and it was impossibles to obtain the exact 
temperature of the botton whilst near the ice.” 

Tllustrations and Prices of these Instruments upon application. 


NEGRETTI- & ZAMBRA, 


OPTICIANS AND METEOROLOGICAL INSTRUMENT MAKERS TO HER MAJESTY, THE ROYAL OBSERVATORY, THE 
BRITISH AND FOREIGN GOVERNMENTS, 


Holborn Viaduct, E.C.; 122, Regent Street, W.; and 45, Cornhill, London, E.C. 





Pre BE 








W. LADD & CO. RUPTURES.-BY ROYAL LETTERS PATENT. 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment te the Regal Institution of Great Britain}. 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
11 & 12, BEAK STREET, REGENT STREET, W., 


AXD 


199, BROMPTON ROAD, S.W. 





Price of » Singlo Truss, 16e., sts., 26€. Gd., and 315. Gal, Post 
" Double gus. 64. and zc j 
> Umbiüal, fae and pur Ge. free: 


ESTABLISHED 1843 ELASTIC STOCKINGS, ENEE-CAPS, 


BRYANT&MAY'S 


i COM Veini and all cass ob moakiomi mnd 8 of tha Lees, 
Sprains, They are porous, texture, drawn 
Bi oe MS wey ee i d En 16s. cach, 


JOHN WHITE, Mannfacturer, 228, Piccadilly, London. 





HOLLOWAY’S PILLS. — Indjgestion, 
Persona 


Stomach and Liver — sonering, from any codes 
zi g of the hver, stomach, or the organs of digestion, have recourse 
ein de "with ench car i iy ocular ence 
. certain succoss 
tho the and tho 
MATCHES du eu E 
B L.] to 
me à and = Theso prepiranons may bo nsed at all times and in all 
ee kif ond i eaa beein e uei oe 
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^MAZELINE" GOLD JEWELLERY. 


(Catalogue post fræ.) 
1Bc. GOLD -uperwdedpris shows ruo Tewellatg centi, durable, and resp es 
Be. GOLD —Jowellery, ia reproduced m all tho atra fathuocs (Ragiah, French, Swear Talna, 8) 
: “MAZELINE” GOLD JEWELLERY, 


ASE UHIA in appearance, fashion, wear and design by any IMITATION YET offered to tho pablic, It is solid, durable, and cheap, retaining to the lest 
ny ee es ix: be CASH PRICES 





Watches, ass to 452. Albatta, ar t9 o Long Chains, 52. to & Gd. ; Lockets, as toss 64. , Crosses, rs. Gal to 4s Gd., Ladies’ Gem Rings, ar. to 


es ; Wedding x Rings, 1s. to as Genta’ Fi Rings, as G4 to6s ; Bracelets, şs to ros Ga. : Studs, us toas 6€ ; Links, rr to gr ; 
Biesst Pina, us to ud. 1s. 64 to 7s. 6d ; Ear Ri 15 Gd to Gr Gd: Sate (em suits), Brooch and [lar Rings, si Ga. to ros Ôd., Pencil 
Casos, er 00,45 Gal Gente Sones Ringa (Plain Hoad); sr- 6d, ead so with Brilhant, &c, sr 


guarantoo and correct 
CAUTIO — Certum persons aro endeavouring to imitate and foist upon the public an inferior and wrotobed article, and charging the same prices ; 
aoe Names and Addresses should -be distinctly and clearty written in full 
Pull-priced Catalogues and Pross Opinions of tho " MAZELINE” GOLD JEWELLERY to be obtained ot 
MESSRS». MACMILLAN & CO, i 
WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 
17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 


P OO to be made payable at Post Office, Street Wathout, rc 
AGENTS WANTED for the above througbout the Untted Kmgdom. i Rent EC as. 





NEW VOLUMES OF THE CLARENDON PRESS SERIES. 
“Such Mannsls, so admirable in matter, arrangement, and type, were never before given to the world at the same moderate 
price." —Spectator. 


The WORKS of HORACE. Edited with Introductions, Essays, and English Notes. By 
E. C. WiczEAM, M.A., Head Master of Wellington College. Vol L Odes and Epodes  8ro, 127. 


COWPER'S The TASK. With Tirocinium and Selections from the Minor Works. 
Edited, with Life and Notes, by H. T. GRIFFITH, M.A. Extra fcap. 8vo, 3s. 


SELECT TITLES, from the DIGEST of JUSTINIAN. Edited by T. E. Holland, B.C.L. 
and C. L. SHADWELL, B.C.L. Part L Introductory Titles. — Svo, 25. 6d. 


A CONSTITUTIONAL HISTORY of ENGLAND. Its Origin and Development. By 
W. STUBBS, M. A., Regius Professor of Modern History at Oxford. Vol L Crown 8vo, 12s, 


GENEALOGICAL TABLES, Illustrative of MODERN HISTORY. By Hereford B, 
GEORGE, M.A. F.R.G.S. ato, 12s. 
Oxford: Printed at the “ Clarendon Press,” and Published by MACMILLAN & CO., London, Publishers 
to the University. 








HEALTH FOR ALL 


RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE, Sold in boxes at 744, Is. 144, and 25. 9a. 
Sent free on receipt of 8, 14, or 33 stamps. 

This fine BLOOD Medicine is warranted not to contain a single particle of MERCURY, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One tral will convince ne of their efficacy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise ın Skin Diseases. T ese Pills create new, rich, and pure blood, 
and expel all impurities, They give IMMEDIATE relief, and very quickly cure, as 2 single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There 1s considerable saving ın buying the larger boxes. as à 2r. 92. box contains roo pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the Clty Medical Hall, 84, Long Lane, Smithfield, London. 
*," The Government Stamp is on every box. 





LUNG HEALER, 
FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. s 


pszsrows LUNG HEALER is a fine Balsamic Elixir which acts direct upon the Lungs, givin immediate 

relief, and eventually a and cure, even in cases where every thing else has been tried fi 

LUNG HEALER sickly cures Coughs, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse- 

eas Ti the n Shortness of Breath, Inapient Decline, Numbness and Weakness of the Lungs, Pains in the 
ea axung lilinenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercnlar Disease, Expectoration, Palpitation, 

and all the symptoms of Impending Consumption. 7 i idi 


LUNG HEALER the Lungs and thereby prevents Consumption. The Voice improves; Coughs and Colds are 
rded against. It y eradicates consumptive taint if taken in time, and all who may be threatened with 
ecline may rest in safety after a few doses of LUNG HEALER. = 


Sold in bottles at 2s. 94 by THOMAS PRESTON, M.B. at the City Medical Smithfield, London. 
The Government Stamp is on every bottle. um <4 Sa i E 
è *,* Order of any Chemist. 
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WORKS -BY I. TODHUNTER, M.A., F.R.S. 














“ Perspicuous language, vigorous investigations, scrutiny of difficulties, and methodical treatment, characterise Mr. Todhunter’s 
~ 2 . works." —Croil Enginer. d E 
ALGEBRA, For the Use of Colleges and Schools. Sixth Edition. Crown 8vo, cloth. 
i 75. 6d. o E 


- This work contains all the propositions which are usually included in elementary treatises on Algebra, and a large number of 
Examples for Exercise. Tae gathor has sought to render the work easily m ble to students, withont impairing the accuracy 
of the demonstrations, or.contractmg the limits of the subject. The Examples, t sixteen hundred and fifty ın number, have 
been selected with a view to illustrate every of the subject. The work will be found peculiarly adapted to the wants of 
‘students who are without the ald of a teacher. The Answers to the Examples, with hints for the solution of some in which assist- 
ance maybe needed, are given at the end of the book. In the present edition two New Chapters and Three Hundred miscellaneous 
Examples have been added. ° 


KEY to ALGEBRA for the USE of COLLEGES and SCHOOLS. Crown 8vo., os. 6d. 


An ELEMENTARY TREATISE on the THEORY of EQUATIONS. Second Edition, 
revised. Crown Sro, cloth, Ys. 6d. < - 


This treatise contains all the tions which dre usually included in dene treatises on the theory ‘of Equations, 

with Examples for exercise. hesa have been selected from the College and University Examination Papers, and the 

results have been given when it appeared necessary. In order to exhibit a comprehensive view of the subject, the treatise includes 

investigations which are not found in al the preceding elementary treatises, and also some investigations which are not to be found 

in any of them. For the second edition the work has been revised and some additions have been made, the most important being 
in account of the Researches of Prof. Sylvester respecting Newton’s Rule. 


“PLANE TRIGONOMETRY. For Schools and Colleges. Fourth Edition.: Crown 8vo, 
cloth, 51. -. 
The design of this work has been to render the subject intelligible to beginners, and at the same time to afford the student the 
opportunity of obtaining all the information which he will require on this branch of Mathematics. Each chapter is followed by 
aset of ples ; those which are entitled Miscellaneous Examples, together with & few in some of the other sets, may be advan- 


tageoualy reserved by the student for exercise after he has made some progress in the subject. In the Second Edition the hints for 
' the solution of the Examples have been considerably increased. . 


A FREATISE on SPHERICAL TRIGONOMETRY, Third Edition, enlarged. Crown 
8vo, cloth, 4s. 6d. 


The present work is constructed on the same plan as the treatise on Plane Trigonometry, to which it is intended ss a sequel 
In the accoant of Napler's Rules of circular parts, an explanation has been giren of a method of proof devised by Napler, which 
seems to have been overlooked by most modern writers on the subject. le labour has been bestowed on the text in order 


to render it comprehensive and accurate, and the Examples (selected chiefly from College Examination Papers) have all been care- 
fuuy verifi z ` 


PLANE CO-ORDINATE GEOMETRY, as applied to the Straight Line and the Conic 
Sections With numerous Examples. Fourth Edition, revised and enlarged. Crown 8vo, cloth, 7s. 64. 


The author has here endeavoured to exhibit the subject in a simple manner for the benefit of iui dio at the same time 
to include tn one volume all that students usually require. In addition, therefore, to the propositions whi have always d aaa 
int stich treatises, he has introduced the methods of notation, which are of more recent origin ; these methods, are 


of a less elementary character than the rest of the work, are placed in seperate chapters, and may be omitted by the student at 
first. i : 


A TREATISE on the DIFFERENTIAL CALCULUS. With numerous Examples. Sixth 
Edition. Crown 8o, cloth, ros. 6d. : 


The author has endeavoured in the present work to exhibit 2 comprehenstve view of the Differentia] Calculus on the method of 
limits. In the more elementary portions he has entered into considerable detail in the explanations, with the hope that a reader 
who is without the assistance of a tutor may be enabled to acquire a competent acquaintance with the subject. The method adopted 
is that of Differential Coefficients. To the different chapters are appended Exam sufficiently numerous to render another book 
unn ; these Examples being mostly selected from College n Papers. This and the following work have been 
translated Into Italian by Brot Battagimi. 


A TREATISE on the INTEGRAL CALCULUS and its APPLICATIONS. With 
numerous Examples. Fourth Edition, revised and enlarged. Crown 8vo, cloth, 10s. 64. 


This is designed as a work at once elementary and complete, adapted for the use of beginners, and sufficient for the wants of 
advanced students. In the selecticn of the propositions, and in the mode of establishing them, it has been sought go exhibit the 
principles clearly, and to illustrate all their most important results, The process of summation has been repeatedly brought forward, 
with 


s 


e view o the attention of the student to the notions which form the true foundation of the Calculus uself, as well as | 


of its most valuable applications, ‘Every attempt has been made to explain those difficulttes which usually perplex beginners, 
especially with reference to the Ast of mt A new method has been adopted in regard to the uposformation of malupe 
integrals. The last chapter deals with the us of Variations, <A large collection of Exercises, sel from College Examina- 
tion Papers, has been appended to the several chapters, 


EXAMPLES of ANALYTICAL GEOMETRY of THREE DIMENSIONS. Third 
e Edition, revised. Crown 8vo, cloth, 45. 


MACMILLAN & CO, LONDON. 


». 
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BRAGG'S VEGETABLE CHARCOAL; 


— - -PURE CARBON BISCUITS. 

DSP Sten es Vm. NY E A NUTRITIOUS, PLEASANT, AND HEALTHFUL DIET, 

f oe a ras Which bas uced greant benefit and positive relief to thousands of safferers from 

et abl e [ a Bis Aadiry, Foul Breath, Dyspepma, Heartburn, Worms, &c, at this 
Lr s - mason of the year; : now strongly recommended as a relief, if not a preventative, 

: of Diarhen and obar Cholerue Disardars: There is medical testimony to Its bene- 

| ficial effects in those complaints. 
A Sold ın Ting, 1s., as, 4r, and & each, by all Chemists, and by the Manufacturer, 


J. L. BRAGG, 14 (late 2), Wigmore Street, Cavendish Square. 








= Charcoal 








Price One Shibing. s 


ART | 


PIGTORIAL AND INDUSTRIAL: A REVIEW. 


FOR AUGUST 1874. , 

WITH CHOICE EXAMPLES FROM VARIOUS BOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT FROCKSSES. 
Edited by JOHN FORBES-ROBERTSON. 

“ ARS ARTIS CAUSA, ITAQUE HOMINIS" e 

CONTENTS OF AUGUST NUMBER—Our Illustrations :—1. “ Henry Fawcett, Esq., M.P., and Mrs. Fawcett,” 

by Ford Madox-Brown. 2 “The Knight in Armour,” by Wm. Cave Thomas. 3. “Lesson in Network, b 
. F. Millet.—The Exhibitions : The Royal Academy, the Munich Gallery.—The Decoration of St. Paul's Cath 
o. 2.— Art Notes and Gossip.—Reviews. 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “ Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, "REA Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools. 

N.B.—Artists and those connected with Artistic manufacture wishing their works to be reproduced in the pages 
of “ Art,” are requested to communicate with the Editor, through the Publishers, ! 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 





INTERNATIONAL EXHIBITION PRIZE | JUDSON’S DYES.—18 Colours, 6d. each. 











MEDAL AWARDS, RIBBONS, WOOL, SILK, FEATHERS, 
London, 1851. Paris, 1835. London, 18a. Vienna, r873. Completely dyed in so minutes without soiling the hands. 
FOR EXCELLENCE AND CHEAPNESS, Full Instructions supplied. Of all Chemists and Stationers. 
JUDSON’S DYES.—Dyeing at Home.— 
Optician and Mannfacturar of PE id Ses or any stall wre of can easily be dyed in 
afew mmutes 
ACHROMATIC MICROSCOPES, io nuke soding Bandi, violet, magenta, crimson, 


and all kmds of Sdennfic Instruments. a 

h ' JUDSON'S DYES.—Photographic Paper 

Bt. Tho 5 tal "a Positves or Photo-Prmts should be in bot water and then sub- 

6, x mitted to a hot bath of JUDSON’S DYES  Besunfnl effects are thue 

Dire E bette ee 
for general tning. Dye your Cartes de Visto. 


JUDSON’S DYES. — Ferns, Grasses, 
Flowers and Seaweeds ag (hehe 


most exquisite colours, 
Immermon Ob- purple, &c dipping tham to a solution of 
ect-glassea, from ^ ch, d A ES. d Bouquet ma: composed. 
Er res iir] JUDS 7 SDE iy cus 


JUDSON'S DYES.— Ink— Ink— Ink. ——A 


Rupe) Bort of JUDSON’S DY violet, enta, will 
abe a pinion kiln wide ink th Go ite CR CHE 
water. 


PILLISCHER'8 Improved CLI- 
NICAL THERMOMETERS, 





^n iet diris m. 
147. ; 4lin , 178,56, in en 
Caso, , Incindmy Kew Cerufcate ? 
us i JUDSON’S DYES.—For Colðuring Archi- 
ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON tectural Plans, &c —Much trouble may be seved 1n gnnding up colours 
E to a uniform tmt They may be used either with a brush or pen. Rose 
APPLICATION TO pink, purple, canary, crimson, orange, green, bine, magenta, and ra 


88, New Bond Street, W., London. 





JUDSON'S DYES.—For Staining Wood.— 


e . 

NOTICE.— To Science Classes. — MOT- Diluted with Water. They smk deeply into the fibre, and will not rub 

TERSHEAD AND CO., LARORATORY FURNISHERS, EX- off. They form the most economical stain on record. Light Brown for 

CHANGE STREET, MANCHESTER, <opply all the A us mahogany colour m oxceent; No. s Black for walnut; Canary for 

in the SOUTH KENSINGTON LISTS FOR THE atm ; also black, lavender, magenta, and meny othar colours, 
USE OF TEACHERS OF PHYSICAL SCIENCE (Light, Hoat, 
i ra ke), and will be happy to show mtending pur- SIXPENCE PER BOTTLE, * 
chasers specimens of vanous Instruments, or to forward Exirmares 


on application. Orders excceding 42 in value delivered free to any Of Chemists and Olmen in London, Chemists and Stationers in the 
rmbway station in England, Country. 
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"7.2 MAOMILLAN. & CO/S ` 


/ GOLDEN TREASURY SERIES. ` 


‘Uniformly Printed iñ 18mo., with Vignette Titles by Sir NOEL PATON, T. WOOLNER, W. HOLMAN HUNT, J. E 
_ MiLLAIS, ARTHUR HUGHES, &c. . Engraved on Steel by JEENS. ` Bound in extra cloth, 4s. 6g; each volume. Also 
. i kept in morocco and calf bindings. S 





“ Messrs. Macmillan have, iñ their Golden Treasury. Series, especially provided editions of. standard works, volumes of selected 
peery, and original compositions, which entitle this series to bg called classica, Nething cam be better than the literary 7 
nothing more than the material workmanshsp.”—British Quarterly Review. 


The Golden Treasury of the Best Songs and Lyrical Poems in the English Language. 
Selected and arranged, with Notes, by Francis Turner’ PALGRAVE 


“ This delightful Kittle volume, the Golden Treasury, which contains many of the bust original lyric pieces and songs in our 


language, grouped with care and skill, so as to j/Ierirate each other Bike the factures in a well-arranged gallery.” —Quarterly Review. 2a 


The Children’s Garland from the best Poets. - Selected and arranged by Coventry Patmore. 


'* Tt inchiaes specimens of all the great masters in the art of poetry, selected with the matured ji of a men concentrated_on 
: ining insight into the fe and tastes of childhoed, and desireus to awaken us fimóst impulses, to ats kanai senstbiitees,” — 
Morning Post. 


The Book of Praise. From the best English Hymn Writers. Selected and arranged by 
Sir RoUNDELL PALMER. A New and Enlarged Edition, Pu Wf 


The Fairy Book; the best Popular Fairy Stories. Selected and rendered anew by the 
Author of “John Halifax, Gentleman.” à 
: “A delightful selection, in a delightful external form ; full of the physical splendour and vast. opulence of proper fairy tales" — 
pectator. yr 


- The Ballad Book. A Selection of the Choicest British Ballads. Edited by William 
ALLINGEAM, 


“ His taste as a judgeof old poetry will be found, by all inted woth the various readings of old English ballads, trui 
te justify kis undeiaéns jack se 4 read ori cul ia : = á A . sa 
The Jest Book. The Choicest Anecdotes and Sayings. Selected and arranged by Mark 
Lamon. ' E = 
t The fullest and beit jest book that has yet appeared." Saturday Review. 


Bacon's Essays and Colours of Good and Evil. With Notes and Glossarial Index. -By 
W. ALDIS WziGHT, M.A.. : 


The Pilgrim's Progress from this World to that which is to come. By John Bunyan. 
_ “A beautiful and scholarly print." — Spectator, y 


The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander. 
“A coel]-selectad volume of sacred poetry.” —Spectator. 


A Book of Golden Deeds of all Times and all Countries. Gathered and narrated anew. 
By the Author of *' The Heir of Redclyffe.” 


The Poetical Works of Robert Burns. Edited, with Biographical Memoir, Notes, and 
Glossary, by Alexander Smith. Two vols. 


The Adventures of Robinson Crusoe. Edited from the Original Edition by J. W. Clark, 
M. A., Fellow of Trinity College, Cambridge. 


The Republic of Plato. Translated into English, with Notes by J. L1. Davies, M.A., and D.J. 


VAUGHAN, MLA. 


The Song Bobk. Words and Tunes from the best Poets and Musicians. Selected and 
arranged by Jobn Hullah, Professor of Vocal Music in King’s College, London. ° 


La Lyre Francaise. Selected and arranged, with Notes, by Gustave Masson, French 
Master in Harrow School. 
. 


Tom Brown's School Days. By An Old Boy. E 


A Book of Worthies. Gathered from the Old Histories and written anew by the Author 


oof “The Her of Redcl ffe,” 
MACMILLAN & CO; LONDON. 


Printed by R. Cray, Sows, & Taytor, at 7 and 8, Bread Street Hill, in the Chv of Loodon, and published by Macwrrax & Co. ` 
at the Office, 29 and 90, Bedford Street, Covent .Gardcn,—TUR£DAY, August 27, 1874. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


'* To the sola ground m 
Of Nature trusts the mind which bwild: fer ays.” — WORDSWORTH 
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OWENS COLLEGE (MANCHESTER 
ROYAL) SCHOOL of MEDICINE. 


Prindpal-] G Gxmmxwoop, LL D 
Director of Medical Stud»es—GxonGE Sourmau, F R C.S. 


PROFESSORS AND LECTURERS. 


General Anatomy and Phyalology -. William Smith, FR CS , 
Practical Physiology and Histology <‘ Arthur Gamgoe, M D. F R S. 


Morrison Watson, M D. 
Descriptive and Practical Anatomy . Borwick Perm, M. R.C S.F L S, 
Comparativa Anatomy and Botany ~. W. C. Willameon, F R S. 


B E. Roscoe, BA. PhD. 
Chemistry 0 - o - o i RRS 
bam Robat, MD. BA 
F.RCP 
Medidne sm s= m teow ~ [John E Morgan, MD. MA 
FRCP 
George Soatbam, F.R C S 
Supeyo = = = = o ~ A Edward Land, F R CS 
Ophthalmology >- =e se = = ~ Thomas Wmdsor, MRCS 


aN Henry Simpson, MD MRCS 
Pathology and Morbid Anatomy .. [Teens Drewchfe'd, M D. 


Midwifery and Diseases of Women and John Thorbum, M D. L.R C S. 


Children we — - — 
Materia Medica and Therapeutics — .. (re a 8. 


Forensic Medicina ~. -m — G. Morley Harnson, MRCS. 


Hy giene and Pubhc Health cius {Abw „Ransome AD. M.A. 
Clinical Medici P TESE R ea UNDE ME 


Cūnical Sargeary .. = — 
Media Tutor — se = e e 


een the Royal In- 
- = ol f 
^» J.Boswick Perrin, M R C 8. F.L S. 


The Winter Seasion will cmm nce an the ret October Tho new Medical 
School Buildings will be on the rnd October by Professor T H. 


Huxley, F R.S A composiuon fee of £48 in one payment, or in two payments 
of {as each, with an annual tutorial of £2 as, admits to the complete 


Course of Bendy at tho Schook anda farther eau B 3 to tho. Hospital 
Practico at the 1 
Prospectuses be fe on application, 


J HOLME NICHOLSON, Regktrar 
. 





Large post Bro, cloth git, prxe sr. 64 
BRITISH MARINE ALG: being a Popu- 


Jar Account of the Seaweeds of Great Britain, their Collection and Pre- 
servation By W. H. GRATTANN. Wnh sos Illustrations. 


Each little picture is a perfect gem of the engraver’s art."— Fipary. 
Tux Bazaar Office, 3s, Wellington Street, London, W C 


LONDON LIBRARY, 
12, ST. JAMES'S SQUARE —Founded in 1841 d 
Patron—H R H. Tar Paurxcx or WALES, 
Preadent—THomas CarLyLE, Eso 

gee a te 
of £6, Life Mambersinp, £26. A 

Fifteen Volumes are allowed to Country, and 
Reading Room open from Ten to half pase Six. 
Catalogue, New Edrbon, in the proms. 


ROBERT HARRISON, Secretary and Librarian, 


Ten to Town Members 
on & 





UNIVERSITY COLLEGE, LONDON, 


SCHOOL. 


Head-Master -T Hewitt Key, MA FR S. 


Vice-Master— E. R. Hoxrox, M.A., Fellow of St Peter's College, 
Cambridge 


The SCHOOL will RE-OPEN for New Pupils on TUESDAY, 


tem- 
Pete’ am dee ag ae bolic choca tera, ual Terms, 
ee, per lerm, to id at the beginning of each Torm. Gymnastics 
Fenang, Dr.Ing, and Advanced Drawing, extra 


Lecture-crooms for tl e 


pleted for the use of the Pupils attending the School 
A Pla nd of about two acres m extent, inclndmg several Fives’ 
Courta, fs attached to the School . 
1s maintained without corporal punishment 
A monthly report of the programs and cooduct of each Pupil is sent to his 


parent or guardian. 

The School is close to tho Gower Street Station of the M ] tan 
Rahway, and only & fow minutes’ walk from tbe Termupi of the North 
Western, M: and Great Northern Railways Semon Tickets aro 
granted at half-price to Pupils attendmg the School 

A Prespectus, containing full informa';on respecung the Courses of In- 
cunas quen tho, Saray Witli othar particulare máy pene OA 
Office of College. 

JOHN ROBSON, BA. 


August 1874. Sgcretary to the Council 








UNIVERSITY COLLEGE, LONDON. 


The Piofessorzhip of Comparativo Anstomy and Zoology ıs Vacant 
through the Death of Dr GRANT. Candidates for the Appomtment are 
requested to send ther Applications and Testimonia to the undersigned, 
from whom further Information may be obtained, on or befare SATURDAY, 
October 31st. E 

JOHN ROBSON,B A 


Secratary to the Council 


elit 
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ROYAL SCHOOL OF MINES. | 
DEPARTMENT OF SCIENCE AND ART. 
Dart 


the ive fourth which will commence on the 
rt of COURSES oF LECTURES and PRACII- 
CAL D DEMONSTRATIONS a will be given :— 


E Frankland, Ph D ERS. 


1 
gm 
"dd 
me 
ma 
& 
nC [v] 
Feu. 
Um 
- 
E 


By A C Ramay, LL.D. F R S. 
Mechamcs By T M Good MA 


By Frederick Guthrie, Ph D. Y RS, 
Conseil Drawing. By Rer. J. H. Edgar, M.A.” 
Foe for Students desirous c Amocates la £30 in one sum, 
pg el 43 and £4 each. 
Sars cons ae reed cn oer cen 
med Maragan, may obtain Ticken at taser 


Teachers are also admitted to the Lectures at reduced fees. 
For a Prospectus and mformatnoh apply to tho Hegurin Royal Shool of 


Mmos, Jermyn Street, London, S. 
TRENHAM REEKi, Registrar. 


Nore —By order of the Lords of the Committes of Council on Education, 
in ppled M and Natural Hw- 
Road, South 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOL. 
Opening of WINTER SESSION, Octobor zat, 1874. Introductory Ad- 
a ND 


For furtber partioulars apply to the Registrar at the Hospital, or to 
A B. SHEPHERD, M B, Deen of the School. 





ST. MARY’S HOSPITAL MEDICAL 
. SCHOOL. 
THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 


| October 1874. 
For particulars apply to the Dean, St. Mary's Hospital, Paddington, W. 


As 





ST. BARTHOLOMEW'S HOSPITAL 
AND COLLEGE. 
SCHOLARSHIPS IN SCIENCE. 


ee, 


An See dadas valna off tenable for one to be 
coaspeted for m Senem The subjects of T Phys 
iam Ro aeri tà successful be re- 
quired toenter at *» Hospital in October next. 
a, Prelimmary Scien ifc Scholarship of the value of oe 
to be competed for in October next by Btodanta : lo 


I onths'standing Tho bise iue 
Tih thoes of the Open Scholl. ee we 


For, further and sylla i Waris at ba Calon ney be made 
pesar letter to the Warden of the Bartolomew s 
o 





WESTMIN STER HOSPITAL MEDICAL 


SCHOOL. 
(OPPOSITE WESTMINSTER ABBEY) 


The SESSION 1 ca THURSDAY, pidas 
th an INTRODU Dr Porrrxx The d dde 
loe fellwed by the and a Converseroos m 
emer ar is by Odo 
new Physiological Laboratory w. completed 
Tho Exnssonslona for tha Ei ance Scholae will ba bald on Qo end 
3rd of October. 
e E 


will commence 
RY LECTURE 
Distriba ion "of the 


Fit 


. GEORGE COWELL, Dean 


x 


QUEENWOOD COLLEGE, near STOCK. 
BRIDGE, HANTS. F 


Biel Late iada fof Boyi 
eee eRe to. HOMERO, Tg RIEL a a 


fo Dr. Debus, F.R.B; Dr. Frankland, F-R. be arpaa 


FRS.; Dr. F.R.8. ; Dr. Tyndall, 


Referenocs 
FRS.; Dr. Witemsos BRB 
The entis CURES BÍS: September 15 
C. WILLMORE, Principal, 





THE VICTORIA (PHILOSOPHICAL) 
INSTITUTE. | 
enrolled Mombers of tha Society is M JOACHIM 


PLE} 





ROTAL COUNCIL OF EDUCATION. — 

and Classrooms of Bernera College are open for 

Ponds VED CDM end EVENING. The subjects of the above 

Exammetons caù be stoded. ethar Privately or m Clases, Fees 

moderate. Analyses and investigations con pande Apy: t. Prof. 
E. V. Gaxpazz, F.E8, Tee W 





MATRICULATION EXAMINATION, LOND. UNIV, January 1875. 


F. A. HANBURY, M.A., Wrangler and late 
Semor Scholar of his READS WITH PUPILS for du Exam. 


a uis esiti pope Vira dies be ed 
vin 
Ene eb a EE E ped 
onours anoary.z seventh ourteenth regpectivel 
Tams pe, and another ariy in October. 
Tera fot tba two; Agi further particulars, 


sodron sj; Fe ie IRE a re Reis aa T 


PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL SURG, 
December 1874. 4 





F. A. HANBURY, M.A., Wrangler and late 
Samar Scholar of hw College, PREPARES PUPILS for pir, Fiam. 
S a the Ba m rand ee Chemistry, and 

several for this Exam , to whom reference can be 
to ie d jaken 2. Old By 


tie 


uare, 





A LADY,thoroughly experienced, her tastes 
literary, desires a RE-ENGAGEMENT as COMPANION or 
UENSIS Possesses knowledge of Housekeeping No objec- 
ton to travel Excellent references —M.B , 13, Brehopegate Streat 
Without, E C. 


The SECOND MASTER of a High-class 
Gramar, School n pit raet cn &pocia! attention is 
Ey letier to “Tupos” caro af tbe Publier of Narvex, ej Bodad 


Street, S rand, London, W.C. 





MATHEMATICS and SCIENCE.—Pupils 
Competitive and Pass Examinauons by a High Wrangler 

and Nat Solence Man Successfol in Turion. In the Conntry by 
ce. Classes vested —J. F. Brare,6, Wel Road, Regent s 


a Rw ° 


MINERALS and Roo ree after 


Hi, Dans npn 100 ass ; soo dito, FI ors 
X3 Tos. , 300 ditto, 104. to i: A s to 
thio do I tar f pir. 3 ror 6a 
dito, 6 150 FO ILS E iple 
ditto (moth of f fed Evi a £3, 3 
been RECENT SHELLS: 100 genera, £1; soo ditio, £z 104. 


ALFRED BELL, x Grafton Street, Fitrroy Square, London. 


(2 
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E. DENT & CO, 61, Strand, & 34, 


NATURE 
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Royal Exchange 


(FACTORY, SAVOY ST.), LONDON. 
MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 


TURRET CLOCKS (with or without Galvanic Contact Apparatus), 


COMPASSES, &c., 


TO HER MAJESTY AND H.R.H. THE PRINCE OY WALES, AND H.LM. THE EMPEROR OF RUSSIA, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 


MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates om A pptication, 





GEOLOGY.—ELEMENTARY COLLEC- 


TIONS to illustrate the New Edition of "Lyoll's Students! Elements 
of Geology,” and facilitate the important study of this «cance, can be 
had at a, 5 JO, #0, 50, fO 3,000 gumeas. Also, Single imom of 
Rocks, Minerale, Fossils, and Recent Shells Geological Ham 
mers, all the Recent ona, &c, of J TENNANT, eralo- 
gut to Her Majesty, 149, Strand, London 

Practical Instructon is fn Geology and Mineralogy by Professor 

TENNANT, FROS, at readencs, 149, Strand, W C 





TO NATURALISTS ana GEOLOGISTS. 
t —Tbe ORFORD CASTLE COLLECTION OF CRAG FOSSILS 
Narur of June rh) For lars of these 
Collections address Fredc. Soule weed, Esq, FO S, 4 St Martm's 
Place, Trafalgar Square, supe scri “Orrorp CasrLE Fun.” 
July &h, 


(See Advertisement in 





FOR SALE.—A Collection of Rare Moths, 


&c , the property of a Almsionary in India.—Apply at the Baptist Mis 
fon House, 19, Castle Street, Holborn, E C 





The whole packed in a sutsiantal Af 
ticulars and price apply to G STEPHEA 


and m 
Box For further 
ow Street, Basmgstoke 


NOTICE.—To Science Classes. — MOT- 
TERSHEAD AND CO., LABORATORY FURNISHERS, EX. 
CHANGE STREET, MANCHESTER, y all the Apperatus 
ecumerated in the SOUTH KENSINGTON LISTS FOR THE 

: USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 

E I and will be happy 





(cluding Light, Hoat, Electricity, &c.), 

to abow intendmg specimens of vanous Instruments, 
or to forward on application Orders exceeding {= in value 
delivered free to any rubway stanon in England. 





HAIR COLOUR WASH.—By damping the 
heir or whiskera wnh this Wash, in 24 boun the 
hair becomes itx coloar, and remains so by an occasonel veng 
rot. 6d , sont for P Ó order —ALEX ROSS, «48, High Holborn, Los- 

, and all Chemists 


don 





NOSE MACHINE.—This is a contrivance 
which, applied an hour daily, 
of which eee ae that raed 
to perfection, can use 
sent 
Lon 


Price ros Ge, 
High Holborn, 





TRUSSES (Self-adjusting), in use for the 


last years, and samo xs worm hus late Willram IV. 
From ros each SALMON ODY aC b pe E dan IV. 
and Navy, aga, S London. Price List post free, 





CHEST EXPANDER and TROUSERS 


BRACE com &s ; Ladies! Chest Expanders from ss. 64. SAL- 
MON ODY & CO, ys, cuim, ho E Eatabluhed 186. 








ELASTIC STOCKINGS for Varicose Veins 
or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to 
selfmensurem free. SALMON 


mre. ent and prices post 
ODY & CO., s9s, Strand, London. 


DR. LIONEL BEALE'S WORKS. 


1. PROTOPLASM, 1. Dissentient. a. De. 
monstrative. 3. Speculative. r6 Plates, 108 64 Now ready, 1hnd 
Editon. 

J. & A. CHURCHILL 
2. BIOPLASM, or LLVING MATTER, 


16 Plates, Gs. 6’. 
J. & A. CHURCHILL 
3. DISEASE GERMS, and on the TREAT- 
MENT of the FEVERISH STATE. Second Edition, a8 Pites, 
bii J & A. CHURCHILL. 
4. KIDNEY DISEASES, URINARY DE. 
POSITS, and CALCULOUS DISORDERS. ‘hid Edition, as. 
J. &À cuuncHILL. 
5. The MYSTERY of LIFE: 
Sur Wiham Goll, 3; 6s. 
J. & A. CHURCHILL. 


in Reply to 


6. The. MICROSCOPE in MEDICINE. 
Fourth Edition, much enlarged. [In the Press, 
J. & A CHURCHILL 
7. HOW to WORE with the MICRO- 


SCOPE. ar. 
i HARRISON, Pall Mall 


m 


KIRKES’ PHYSIOLOGY. 
Eighth Editon, with sso Illustrations, post 8vo, ras Ge. 


on Phymology 
Hospital, and Surgeon 


JOHN MURRAY, Albomarie Street. 





Just pablahed, Sro, pp 334, 34. 


A PRACTICAL GUIDE to HEALTH, and 
to the Home-treatment of the COMMON AILMENTS OF LIFE; 
with a Sechon on SURGICAL EMERGENCIES, and HINTS to 

By F. ARNOLD LEES, F.LS 


London: KEMPSTER & CO 9 sad To; St. Bride's Avenue, Fleet Street 


| he alf uinea le 
I H: Bright G Use. A 


WALTHAM BROS, BREWERS, STOCKWELL. 


mJ 








languor, and nervon ners, 
kind, whether mental or phymcal, the effect 


ot these ia in the highest daroa braces renovat ng, and restora. 
tire, ‘hey invo fete do meee c auf Io DE, vod restora 
Its be undicovera 


i evident or rts etnaton ble , they re-establish the 
all the nervous raise the 
patenty spintz, and bring back the framo to rs health and 


from restraint m 
pills place the patiens 


most favourable to 


L 
x 








liv | -~ NATURE | Sept. 3, 1874 


NEGRETTI & ZAMBRAS . 


PATENT RECORDING THERMOMETER, 


ADAPTED FOR ATMOSPHERIC AND DEEP-SEA TEMPERATURES. 











Tris Thermometer differs from all other Registering or Recording Thermometers in 
the following important particulars :— 

L— The Thermometer contams only mercury, without any admixture of alcohol or 

other fluid. 
IL-— It ha’ no indices or springs, and its indications are by the column of mercury. 
TTL—It can be carried in any position, and cannot pombe be put oat of order, except 

: by actual breakage of the instrument. 5 

This new Recording Thermometer, im connection with a simple clock, Fill gire 
the exact tem of the air at any hour of the day or night, a most important dl- 
tion to our eteorological Instruments, especially to observers in many parts of the 
world who are engaged in taking simultaneous observations with our own at fixed 
Greenwich time. 

The Thermometer or deepsea will indicate and record the exact 
temperature, at any depth of the sea, irrespective either warm or cold current or stratum 
through which the Thermometer ma have to passin its descent or ascent. This last ifi- 
cation renders.this Tosrment vastly superior to the Thermometers now in use in the 
Challenger and other Deep-sea itions ; for, wader certain condilons of temperature, 
the old ‘Thermometers‘on “Six’s” principle have failed to give correct results, This we 
Mohave on the authority of & Report to the Jmiralty by Captain G. S. Nares, of H.M.S. 

j e Challenger, where, in speaking of temperature near thé pack edge of the ice, he 1— 
“ Ata short distance from ths pack the surface water rose to 32°, but ata depth of 40 fathoms we away Ponni 
the temperature to be ac? ; this continued to 300 fathoms, the depth in which most of the icebergs float, after whick 






there is a stratum of slightly warmer water of 33° or 349. As the Thermometers to pass through these two belis ` 


of water before reaching the botiom, the indices re. 'stered those temperatures, and st was impossible to obtain the exact 
temperature of the bottom whilst near the-tce.” - 
Illustrations and Prices of these Instruments upon application. 





TEE 


NEGRETTI & ZAMBRA; E 


E 


OPTICIANS AND METEOROLOGICAL INSTRUMENT MAKERS TO HER MAJESTY,’ THE ROYAL OBSERVATORY, THE 
BRITISH AND FOREIGN GOVERNMENTS, . 


Holborn Viaduct; E.C.; 122, Regent Street, W.; and 45, Cornhill, London, E.C. 
AF 





THE LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED. 


PATENT CISTER FILTERS CHARGED SOLELY WITH ARIMAL OHAROOAL- requirmg, when once fixed. no attention whatever 
superior fo all others Vide Professor F "s repoits to Reese Genera) Jo 1866, November 

Howe Clatern, fitted 1867, and May 1870, See also the Lascs?, Janvary 12, 1867 Also T from + "Haseall, September Portable Ci«tera 

with a Cistern Filter. 23, 1869; Dr Lankester, September yo, 1867 , Dr, Lexhoby, February 15, 1865, and December 1873. Filter. 


ay tof 
Patranised and used oe and aria ne a t bie EEL. the Erico af alee, at Sandring- 
H.R H the uke of Cambridge ; the M/e of the Medical Profomson, and at tho London, t. 





be seen in and full pertculars obtamed, on appboation to the Socrotary at the Office, 
ND, WC. (Four Doors.from Somerset House), LONDON. 

. Read “Water: its Impuntes and Punficalion,” price, per post, aa 
` * x 





W. LADD & CO. | THOMAS D. RUSSELL, 
SCIENTIFIC INSTRUMENT MANUFACTURERS GEOLOGIST & MICROSCOPIST. 


(By Appocntment te the Reyal Institution af Great Brisa). 
Spectroscopes, Microscopes, Polariscopes, : 





. (Late of Arundel Stroat.) LE 4 
and every variety of Philosophical Apparatus. Dl f 
1 : } l m Guinea, 
1i & 12, BEAK STREET, REGENT STREET, W., British ec on Ppor aA Dr ur 
AMXD x 
a - Collections and Specimens of 
‘199, BROMPTON ROAD, S.W. NETUS cu a a Ghats Biria TUN 





e. : ESTABLISHED 14} — .. im Drtailed Catalogues periret. `~ - 


| 48, ESSEX STREET, STRAND, W.C. € 
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ia ) Sold by al Chomiste 


» Vegetable ü 


a Charcoal 





BRAGG'S VEGETABLE CHARCOAL, 


oR 
PURE CARBON BISCUITS. 


A NUTRITIOUS, PLEASANT, AND HEALTHFUL DIET, 


Which hes produced great benefit and positive relief to thousands of sufferers from 
Tndigesnon, Bile, Acxhty, Fool Breath, Dyspepsia, Heartburn, Worms, &c , 
soason of the year, a now sironialy 
of Diarrhoea and other Cho 

uia gr ine cda ir ala 


Sold in Tms, 1f., a5 
U J. L. BRAGG, 14 (late 2), Wigmore Street, Cavendish Square. 


at this 


recommended as a relief, if not a preventarive, 
ers There 1s modical testimony to its bene- 


, 41, and 8r each, by all Chemists, and by the Manufacturer, 





6d. each. 





JUDSON’S DYES. 
RIBBONS, WOOL, SILK, FEATHERS, 

Completely dyed in ro munutoes without sofhng the hands. 

Fur Eus rye OP all Chesalats aa Seon. 





JUDSON’S DYES.—Photographic Paper 
Positives or Photo-Prints should be in hot water and then sub- 
mitted to a bot bath of JUDSON'S DYES  Beantful effects are thus 
E d Er UM usce 

for general tntmg. Dye your Cartes do Vimte. 


JUDSON’S DYES. — Ferns, 
Flowers, and Sea-weeds may bo dyed most ex 


parle. e, scarlet, & remp d luton of 
ma 
JUDSÓ 8 DYES a Bouquet may be thus E iode 


JUDSON'S DYES.—Ink-— Ink — Ink.—A 
Eu Pe bilant Grating Bon Ce minnis b) apiy ME 
JUDSON, S DYES.—For Colouring Archi- 
tectural Plans, &c.—Much trouble Pay ba saved in gradag up colam 


to a uniform tmt They may be used either brush or pen. Rose 
pmk, Poldks Bro orga aurou, bine, magenta and 1s 


_ Grasses, 





mahogany colour 
satin ; also black, lavender, magenta, and many other colours. 
SIXPENCE PER BOTTLE, 
Of Chemists and Oilman in London, Chemists and Stationers in the 
Country 





DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is need. ea apie ny 
by ths principal Banka, Pople (ites sid Railway Companies Dt 


Fol Backs ee re DEIN 
Bion papir may be applied st ths 
of wriung. 


It writes almost instant 

Doos not corrode Steel 

la Geanly to ae, and not hable to 
o. 


TO BE HAD OF ALL STATIONERS. 








On the rst of every Month, pp. 32, 8vo, with at least One Plate, 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 


Raat, Ey Haway T ROO MB, F LS, Brinmh Museum, assisted by 
J G. Bammer , ELS., Royal Horbarrum, Kew. 
Subscriptions for 16$, (zas, uie eae ) payable in 
advance to the Ranken and Co., dae, St 
Mary C. af whom may be obtamed volume for 


1873 (prico 16%. Ge bound.m coth): also covers for the volume (pnce rs.) 


THE JOURNAL OF INDUSTRY: 
An Ilustrated Record of Manuffttures, Inventions, and the Applied Arts 
@od Sciences 


64. MONTHLY, oc POST-FREE, 6& 64 PER ANNUAI. 
Tie cara of dude eee of promoting the Ín. 
Brosh Manufacturers by— 
The Collection of Valuable Infomation from all parts of the Industrial 


The coelo: of Matters to Manufacturers 
Descriptive Accounts of useful Patents and Inventions 
Cérrespoudence 


cnm on Science m its Relanon to Industrial and 
Progress. 


*,* Thus Journal bas now the Largest Circulation of any Publicauon of the 
kind in the Warld. 


Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 
e. London. 





Now ready, Bvo, 105 Ga. 


CLINICAL MEDICINE, 
Lectures and Essay". 


By BALTHAZAR FOSTER, MD. FRCP, 
Professor of Medicine in Queen's College, Physiman to the General 
Hospital, Birmingham. 

' The book may be taken up with advantage and profit, read with con- 
fidence as to its genuineness, and laid down with a feoling of admiration of 
the authors apprecmtion of clumc l facts, and his facile and reasonable 

method of puting them "—Srittsh Moca! Journal, 


J. & A. CHURCHILL, New Burlington Street. 





THE BREWERS’ GUARDIAN: 
A Fortnightly Papar Paper dorotei Di tho P AME. T Interest, 


Rxvirwor THE MALT AND Hor TRADES, AnD Wiar AMD Srreit TRADES 
Recorp 


The Official Organ of the Contr 
_ (Founded 


B 'S y. 


of every alternate 
brewing interests, 


for transmimon 
Offices—s, Bond Court, Walbrook, London, E C. 





THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 


Price Surpence, monthly, =4 pages Svo., with occamonal [ustration: 
Conducted by J W. Doveras, R MN DOM E. C. Rx, and 


H.T STAINTON, eat sees 
‘This Magunnb, commenced b I standard articles and notes 
connectod with ,and especially on the Insects of 


on all su 
gr Sener er eel m 
ShilEngs per Volume, post-tree. The volumes com 
dc ente] Bei m eq dies 
Vols L to V. rn d m cloth] may be obtamed | purchasers of 


the entire set to 


vols. briser £ each, 
T London HN VAN NS VOORST, 1, Paternoster Row. 
N B.— London canum Rc. should be sont to the Editors at the above 


address. 


elvi 





DIARY OF SOCIETIES. 


- LEEDS 
MONDAY, SxrTEX5ER 7 


` Gxotocrcat Association, at 8—On the Construction of Geological Maps: 
L C. Mill : 3 





NEWMAN'S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Cooductad by Eowarn Nxwuax, F.L.8. F.Z.8. &c., i 

Late President of the Entomological Society. 
The objoots of the 


Published on the First of erory Month. 
PRICE SIXPENCE, 
SIMPKIN, MARSHALL, and Co., Stationers’ Hall Court. 


‘ e 
——- ry 


THE ZOOLOGIST: 
A MONTHLY JOURNAL OF NATURAL HISTORY, 


Conducted by Epwazp Newman, F.L.8.9F.7 8. &c 


` Zoolegist established in 1843 to record and preserve: bearrations 
on subjects similar to those treated of m White's '' Natural History of Sel- 





borne," and the succeas which has attended it is sufficant plan 
1s acceptabla corns door iom. who ht in observing 
the mannors, habs, private Hves, nosti, 
young and food of animals It contams on pape oa 
iiber ru woke on every Iwnch of Natora History. 


“Published on the First of every Month. 
' PRICE ONE SHILLING. 
` "London: JOHN VAN VOORST; 1, Paternoster Row. 


“ NATURE," 


Nearly all the Back Numbers of NATURE may be obtained 
h any Bookseller, or of the Publishers, at 


“ Now ready, Vol. 9, bound in cloth, price ros, 64. 
Cloth Cases for binding all the volumes, price Ls. 6€, each. 
Reading Cases to hold 26 numbers, price 2s, 64. 
To be bad through any bookseller or newsagent, or at the 


Office, 4 
29, BEDFORD STREET, STRAND, W.C. 


EVERY THURSDAY, PRICE 4z. 


“NATURE” ` 
CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 21. Gd. ; 9d. per lina after. 


Zid 
One-eig kth page, or ` column o18 6 
Quarter page, or GcOÍwsmm . . . - . . II5,0 
dee DH or a column . A ET à à o 
Wolt page . .... Zhu umet o 


Advertisements must be sent to the Office before 1a o'clock |. 


l on Wednesdays. 
Post-office Oraers payable to MACMILLAN & Co. 


`, OFFICE, BEDFORD STREET, STRAND, W.C. 
SECUN - 
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CLARENDON PRESS PUBLICATIONS. 








A TREATISE ON ELECTRICITY AND 
MAGNETISM By J CLERK MAXWEIL, MA FRS., Profes- 
ruled, jc» in the University of Cambndge. s vols. 


The GEOLOGY of the VALLEY of the 
THAMES. By JOHN PHIL M.A. F.R S.f Professor of Geo- 


in tho Unrvermty of Oxford. ith and numerous 
fro, 212. 
“Tt does not often fall to our lot to open a book devoted to and 


to derrve from Ít the large amount of 2Dd at the rame timo of real 
pparucilen, which we haso Fund id te Pepe d Eh e fama tmo of real 


VESUVIUS. By John Phillips, M.A., 
F.R.8. With numerous Maps and Illustrations, Crown fro, ror. 64. 


been su h 
bigh valus.” —Pel! Hal! Gasette. 


DESCRIPTIVE ASTRONOMY. A Hand- 
pa E fe Saan Regl mn sie ti! OPES 
FRA, BarrkteratLaw. Demy 8vo, “otk, 856 pp. 2r 


CHEMISTRY FOR STUDENTS. By 
A W. WILLIAMSON, Phil. Doo. BRS 


EXERCISES IN PRACTICAL: CHEMIS- 
Bendert Cite Chard, Rai Pate Reade m ECT IET IT 
G MADAN, M.A, Fellow of Quoan'’s Cilege, Ox'ord. bores I, 
Qualitative Erer clos. "Second Edmon. Crown Bvo, price ys Ga. 


z 
^ 


AN ELEMENTARY TREATISE ON 


HEAT. By BALFOUR STEWART, LL.D. F.R 8., Professor of Natu- 
ral History m Owens anchester Ext. fcap Bvo, with nomo- 
New Tevieod and 


of the Sciences, and for the mastery of the greater 
only.requires ordinary intelligence on the part of the reader,”-—Spectater. 


FORMS OF ANIMAL LIFE. Being Out- 
d the by, Deecrpeons and Spode and of Tre 

ROLLESTON, M.D. F.R S, Linacre jaan gn Os 
z ford. Demy 8vo, price ros, 


A TREATISE on ACOUSTICS. By W. 
J.DQNEIN, FR B, Bavian, Profesor of Astronomy tn tho Univer- 


it 


- 


A SYSTEM OF PHYSICAL EDUCA- 
TION: Theoretical and Practeal With Tinstratoos drawn 

A. MACDOXALD, of tbe Oxford School of ate By ARCHIBALD 

$vo, prico 7. 64. 


MACLAREN, The Gymnezum, Oxford Ext. fcap. 
‘The work before us is ane which should bein the bands of every school-- 
master and schoobnistress. It is marked eru ime by good seise, and 

is so clearly wnutten that no one can mistake its rules."— 


ELEMENTS OF NATURAL PHILDSO- 
PHY. Sir W. THOMSON, LL D. D.C.L. F.RS, Profesor 
of N: Philosophy, Glasgow , and P. G. TAIT, M.A., Profossor, 


Oxford: Printed at the Clarendon Press, and Published by 


MACMILLAN & CO., London, Publishers to the Univemity. - 
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“MAZELINE” GOLD JEWELLERY. 
vr oe) le, and chea 
Tbe. GOLD —fuper seded by the sbore imitation durable, an E 
38e: GOLD.—Jomellaryy repressed m al ie leer dte (inge Pr age ems meta 


* MAZELINE" GOLD JEWELLERY, 
Unequalled in appearance, fashion, wear, and design by any IMITATION YET offered to the public It is solid, dumble, and cboep, retaining to the last 
appearance, which cannot be detectede 


bibe gud: 
IAS Rud CASH PRICES. cis 
Watches, scr to 4 Alberts, as to ss ; Long Chains, sr. t0 8s 62 ; Lockets, as to ys 64 , wet, rx Gal. to 41 64 ; Ladies’ Gem Rings, se. to 
us ; Wedding anl K ds Rie ue o a ER Bear Xungs ar 64 to6s , Bracelets, sr to ros. ba Studs, rs. to 3s 64 ; Links, rs to 35 ; 
Breast Pre, zs to 4s , Brooches, 1s. Ga. to 7s 6g , Ear 15 Gd to Ge. Cu : Sets (es sess), Brooch and Ear Rings, 55 Ga to 105 » Penal 
Cases, ar to 41 Ga, Gents! Snake Rroge (Plam Head), Gg , Head set with Bnihant, &c, ss E 
The Propnetors having devoted & large amount óf capital and a length of time to the completion and producion of the abore, are now enabled to ofe 
and guarantee a tall other competitors à superior, wall-finisbod, and correct imitation of the precious metal, asipncos within the aam ont 
N' Catam person are endeavouring Vo tinta tod ione Spon the public an mfenor and wresched arncle, and charging the same prices , 
we therefore beg to put public on their guard Foch . , A 
N B —Every watch is kuaranteed for two ycaro Names and Addresses should be distinctly and clearly written in fall 
Ful-priced Cataloguos and Press Opinions of the “ MAZELINE” GOLD JEWELLERY to be obtained of 


MESS®8 MACMILLAN & CO., œ 
WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE ‘MANUFACTURERS, 
17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 


P O O to be made payable at Post Office, Rrhopsaate Street Withoot, London, E C 
AGENTS WANTED for the above throughout the Un ted Kingdom LIBERAL TERMS 


HEALTH FOR ALL. 


T[2RESTONS PURIFYING PILLS.—The BLOOD MEDICINE. Soldein boxes at 7k7., 1s. ri, and 25 9d 
Sent free on receipt of 8, 14, or 33 stamps. t 

Thus fine BLOOD Medicine 1s warranted not to contain a single perticle of MERCURY, or any other Mineral, bat to conust 
entirely of Medicina] Balsams PURELY VEGETABLE. One tual will convince anyone of their efficacy in all diseases of the 
Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. T ese Pills create new, rich, and pure bloud, 
and expel all impurities They grve IMMEDIATE relief, and very quickly cure, as à single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There 1s considerable saving in buying the larger boxes, as a 2s 9/, box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not In the slightest degree 


pening. 
Prepared only by THOMAS PRESTON, M B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 
*," Ths Government Stamp 1s on every box. 





p 





o 








LUNG HEALER, 
FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 


PRESTON LUNG HEALER isa fine Balsamic Elixir which acts direct upon the Lungs, giving immediate 
relief, and eventually a pemanent and lasung cure, even ın cases where everj thing else has been tried and fail:d. 
LUNG HEALER qu 24 cures Coughs, Co Asthma, Tightness or Wheenng at the Chest, difficulty of Breathing, Hoaise- 


and all the SE of Impending Consumption. 
LUNG HEALER ens the Lungs and thereby prevents Consumption. The Voice improves; Coughs and Colds are 
Hu ded sgaimst It thoroughly eradicates hered coosumptive tant if taken in ume, and all who may be threatened with 
ecline may reat m safety after a few doses of LUN HEALER, 
Sold in bottles at 2s. 97. by THOMAS PRESTON, M.B. at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is gn every bottle 
*," Order of any Chemist. 








RUPTURES.—BY ROYAL LETTERS PATENT. FOR MICROSCOPE DRAWING 
WHITE'S MOC-MAIN LEVER TRUSS TRE 

ve imeem Dia $00 Modical Mes to bo the most effec NEUTRAL TINT CAMERA 
ve mn ven m the curairve treatment emna 6 use of o easiest beat, can an Alicroscope e-moce 
a stec] spring, s0 often hurtful m its effects, is bere avoided , a QUE iere arom c d Y Post Ori perci Uy 
soft bandage bemg worn found the body, while the reqmste Great Portland So eet 
remuting power w supplied by the MOC-MAIN PAD ape 
ATENT LEVER, ttmg with so much cese and cox ness 


a p 
that rt cannot be detected, and may be worn dunn weep. 
J descriptive circnla» may be bad, and the Truis (vbi œo 


fal to fit forwarded by po«t, on the circumference of the bud is 
a inches below ts hip Mani ee Erence oth ? 


e JOHN WHITE, 228, Piccs dilly, 
Puce of s Siglo Truss, 165 , ars., Bru gir Gd, j 


v Double , su Ge ar, and su 
» — Unbheal,, Zan and san Ga 


CHAS. COLLINS, 
Maker to the Government, 
157, GREAT PORTLAND ST, 


Pos- LONDON, W, 


ioe 








SOLE MAKER OF THE 
“HARLEY” 





bprains, kc. Thoy are porous, t in texture, and end drawn 
on aed ordinary stocling. by 45 6d, 35 Gal, 101., tÓ. ouch BINOCULAR MICROSCOPE. 
Postage e 





ILLUSTRATED CATALOGUE OF AMICROSCOPES 
JOHN WHITE, Manufacturer, 228, Piccadilly, London. and all Apparatus fiet Ler poet ox ap/luatian. 
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BROWNING'S NEW ROTATING BODY MICROSCOPE. 


This Instrument hasasimple yet perfectly concentric turning ipe the stage and 
the eyepiece revolving together on the same axis ; thus the image remains in the field of 
view during the whole revolution, whatever abjectire be used, 








Price of the Microscope complete, with two Object-glasses, 1 in. of 16° 
angular aperture, and iin. 75°, two res A and B, Hand 
Pliers and Stage Ple:e ; ; s i . £31010 o 


The MODEL MICROSCOPE, with highly-finished "Brass Band, 
Rack and fine Adjuxtments to body, with Axis for inclination, one 
Eyepiece, Concave Mirror, and 1-inch Objective and }-in. Object- 


List of Microscopes free. l 





i JOHN BROWNING, 
„Optical amd Physical Ynetrument Waker to the Hopal 


' Obscrboutory, ée. 
è i á 2 ^ 
$3, STRAND, wt. ca E. 
` AMD oO Cu EE ne 


n, MINORIES LONDON, Ens 
t. a 








~ in i” IM eg te Ws 











ie EP ESTABLISHED 100 YEARS. "us mata MEN 
LV wre ss fu dn Illustrated? Discriftiws Catalogsit'. of Spectroscdpes, 18, Stamps, * A i 
poc M > —— = y 
, 1871-FIRST-CLASS BRONZE MEDAL, Royal Cornwall Polytechnic TISL E Y'S 


—SILVER MEDAL. uc ONCE NAT 
VEU A | PENDULUM APPARATUS, 


: HER: 
EEE Le 3 With Tracer, ko, for drawing Limajous’ Curves. p 


E OW TEMPERATURE BURNER ( (PATENT) | “sistas er TU eT ae am 


~ work on 19 0 
Reflectors Figures cn the Screen -~ si 
Seay card, - per doeen.—. o 5 
A'Sot of Firs ton T 1 € to r: Lise o 1 
A Sat o so per inci. o 3 

EDUCATIONAL SET OF ACOUSTIC Menge 


x performing 2 the experiments, Incinded fn the Chrat- 
Tæ DES Oy Dr. Tyodall at the Royal Institution =. Ks 50 


TISLEY AND SPILLER, 
>. OPTICIANS, &c.;-. 


172, BROMPTON, ROAD, S. W. 
(Three minutes’ walk from South -. Kensington Museum). 


c 





ooo0no ^ 








Price, Dod 
Sieb bbc tabu [or hgh temperatures 92. od. - £ , i 
UNIVERSAL FURNACE (GAS), s , VIENNA EXHIBITION 
i err Ee epe eto en yin several F R Y S |. , MEDAL FOR PROGRESS, 
ann od UNSEN BURNERS, dimou a ugs o tempera ata pp toe Awarded to.J 8. FRY & SONS: 
HOT PALAST Bl SLOWPIPES, giving temperainres excendiog the fusing- 
pomt of plan m, Iar Ge BL E S, xfs. Cc A R A Ċ A S. 
Drawings and descen rc desir s Charnier] Appr, oe from 
THOMAS ‘FLETCHER, F.C.S.. Owes its delicious flavour to the 
E s 13 & 15, SUEZ STREET, holce Carscss and other Cocoas 
"e ea = 2S OCOA 








o x 
Pnnted by R Cray, s iran RET a Broad Street Hill, in the City of London, and published by Macumian & Co. 
the Offa, s9 and 30, Bedford Suert, Covent Gerden.— Tuunenay, Éptember 3, 1874. 
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“ To the solid ground ° 
Of Nature trusts the mind which builds fer aye." —WORDEWORTĂ 
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THE MIDDLESEX HOSPITAL 
` COLLEGE. 
The WINTER SESSION, 2874-5, will on OCTOBER xt, with an 
INTRODUCTORY ADDRESS at 3 © by Mr. Awprrw CLARK, 


F.RCS 
The Medacal College attached to the Hospital provides the most complete 


by f 
For full paxticnlars as to Entrance and other Scholarships, Clinical Ap- 
pointmentz, Readence of Students, &c , apply to the Dean. 


ROBERT KING, B.A. M.B, Dean. 





UNIVERSITY OF LONDON. 


MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS. 


dt is hold from January 
to 

i application be made, personally or by letter, to the 
Warden of ihe St Bartholomew's Fi ospital, i 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound Genéral Education for Boyz : : 

Special attention to Science, particularly to Chemistry, both. theoretical 
and practical 

References to Dr. Debas, Y.R.8 ; Dr Frankland, PE Dr. Roscoe, 
F.RS.; Dr FRS : Dr. Tyndall, F.R $.; Dr Voelcker, 
FRS., Dr. W RE 


The Term commences TUESDAY, September x5. 
à C. WILLMORE, Principal. 





ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


oc all particu! i the Hospital application 
Di eA LTEM a Dy lett, to the Rendet ‘arden of the 


A will be forwarded on application 


LECTURE ON THE SUN, 
By Mr. RICHARD DART, 


Models, Diagrams, and Chemical Experiments. 


SYLLABUS. 

Introduction—The Nature of Fire—Spectrum Analyns—Theo S 
—The pau me of the Spectroscope—Its 
— Evidence a by Spectrum Analysis that the Sun is Fire—The Sun's 
Spots—Selectve Absorption—The Suus Motüon—Sphencal Form—Alagni- 

uson. 
Terms: London, Three Guineas, Country, Five Guineas 

Address :—1a, BEDFORD STREET, STRAND, LONDON, 


poctroscope 
to the Sun 





ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


of WINTER SESSION, October Introductory Ad- 
dress by Epwuxp Owrx PIC S 


For further particulars apply to the Registrar at the Hospual, or to 
A. B SHEPHERD, M B, Dean of the Schoo! 





ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 1874. 


For particulars apply to the Dean, $t. Mary's Hospital, Paddington, W. 





NOTICE.—ROYAL SCHOOL of MINES, 
Tn uM Tondon The 24th SESSION will begin oa THURS- 
Prospeciuses may bo had on application 
TRENHAM REEKS, Registar. 





EVENING SCIENCE LECTURES. —Mr. 
W J W. WILSON, F.CS. FPS mstrator of Practical Physics 
at th will commence the following Courses of Lectures 
in the Theatre of the Birkbeck Insttutan, Southampton Buildings, 
W.C, on October rst and and .— > 
Acoustics, Light, and Heat, yo Lectures, on Thursdays, at 8 p m 
Electricity and Magneusm, 3o Lectures, on Fridays, at 8 pm. 

Feo for one Course, 5+ ; for the two, ys Ga’ For detailed Syllabus, par- 


Healers of Special Fare Soa to the Libranan. 

At the Class i of the and Art May 1874, 

130 Pzpers m Phymcs were worked by Mr Wilson's Pupils f these, 87 , 
passed First Class and obtained Queen's ee Dun Second Clan, 

and two faled. ist Class, s3 Second 


In 1873, 66 Papors worked. 45 
Jailed e 


MINERALS and ROCKS, Classified after 


clr 
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- ROYAL COUNCIL OF POUCA TURNE 


The of 

Pupds EVE 

be studied ether Privately or m Classes. = 
moderate Aaiye and investigations conducted —Appiy to 
EK. V. Garor, F E.B., F.8.A. 44, Bernors Street, W 


EVENING SCIENCE  LECTURES.— 
Per OO RAE AND GEOLOGY.—Mr. H FISHER, 
, at Birkbeck Institution, Southampton 
ip, Creer Danaa d Conrw c Thirty Lectie tai cack o the above 
ects, on HURSDAY alk ii he a: 7 aod 8 o'clock eat Y. 
mencmg Octo o. Two Courses, a Sing 
Coane, 5: —Fo further to Secretary. : 





A BARGAIN.—For Sale, a Solid: TELE- 


SCOPIC SPECULUM. Never used. Cost £31. No reasonable 
offer romad- Apply to J. DREW APPLEBY, 10, "Park Road, New- 
omte- Tyn 


PRELIMINARY EXAMINATIONS ofthe 
LEGE of SURGEONS and APOTHECARIES 








Doctors 
Pamp Cour, T 
Street, her Majosty's 





6 150 
ry RECENT 


ALFRED Db nip acoge rA 





TO NATURALISTS and GEOLOGISTS. 
—The ORFORD CASTLE COLLECTION OF CRAG FOSIS 
lenis Freie’ Cia arp. ra la; 

Placa, Trafalgar Square, t OrrorD “Custis Fux». ui 
July &h. 





‘A LADY, thoroughly experienced, her tastes 


desiros a RE- GAGEMENT as COMPANION œ 
UENSIS  Possomes knowlodge of No ôhjae 
ton to a reforences. —M.B., 13, Bishopegate Street 





The SECOND MASTER of a High-class 
Grammar 





NOTICE.— To Science Classes, — MOT- 


TERSHEAD AND CO, LABORATORY FURNIS EX- 
CHANGE STREET, y al the A 
euumerated in the SOUTH KENSIN LISTS FOR THE 


&c.), and will be happy 


io abow ining chan, mic various Instruments, 
or to forward Orders exceeding £2 m valoo 
€ eee i Sagal 





——*« 


GEOLOGY.—ELEMENTARY COLLEC- 


had at of 
e of J TENNANT, 
gist to Her Majesty, 149, Strand, 


ee Tecate ern of Lyells Stodents' KElmonts 
of Geology,” And, facilitate tiie impoitant:stnd of this science, can bo 
5. IO, $0, §0, to 1,000 guiness, Aleo, Single 
Rocks, Minerals, Foanls, and Recent Shelis Ham- 
mers, all the Recent 
Fraction Instruction fs in Geology and Mineralogy by Professor 
TENNANT, F.R G.8., at his residence, 149, Strand, W C. 
\ 


MATRICULATION EXAMINATION, LOND. UNIV., Jamnary 1875. 


R 7 DAY md EVENING The sabes of ir son | F. A. HANBURY, M.A., Wrangler and late 


Tenor Saol als | READS WITH PUPILS for thie Exam. 
o is seated by efficient rers Chemistry, and Ciasne, 
been for ths Exam , E fifty 
passed 
the Honours Ist in January and . 


Fees for the band 10 ros, respectively. For or farther particulars, 
address Old Lincoln’ W.C —A few Rosziden be 
eium of OF Bile, culi Ina W. at Clapham, isum 


PRELIMINARY EXAMINATION IN TUER ROYAL COLL, SURG, 
December 187. 


F. A. HANBURY, M.A., Wrangler and Jate 
Senior Scholar! of lus Collego, PREPARES PUPILS for this Exam 
Ho is assisted by efficiant Lecturers in French and Chemistry, and has 

several for ths Exam , to Whom. abaci ire pH 

‘corms from 8 to r= Guiness, to subjects an id Haa 

nee NC For farther gr aken p 





MATHEMATICS and SCIENCE. — Pupils 
Corresponds Sse Ma Soca F. Braxe, S We E Reg eh 


+ 


FOR SALE.—A Collection of Rare Moths, 
Be Booms ap, Calo Set, Haltern, I EC ee Mis- 
A 





T | | alf - ( E odo 
Sound and Bright for Summer Use, ^ 
WALTHAM BROS, BREWERS, STOCKWELL. 





HAIR COLOUR WASH.—By damping the 

pak or whikera Fih ten tra esac pl Wash, in tee 
colour, "XX ROSS ae by an 

order. — ÁLEX. ROSS, a8, High Holborn, Los, 


NOSE MACHINE.—This is a contrivance 
to the nodo' fot sn hoar daly, so directa the soft cartilage 
member eee tat aa aod wilan pai ere id 


E 
PO we ALEK RO 
sat age og fr PO, rier ATI SS, 248, High Holborn, 


TRUSSES (Self-adjusting), 2n use for the 
last zixty year, samo as worn lato Majesty William IV. 
Wien soa marl. M LON ODY & reppaiasem i do Army 
and Navy, sqa, Strand, London. Price List post 





CHEST EXPANDER and TROUSERS 
Durus eet opimis ger aai 





ELASTIC STOCEINGS for Varicose Veins 
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THE ONLY CHEAP FARMERE NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jorx ALaxewox Cram: Secretary to the Central Chamber ol 
Agnoulture, 


bars of of Great (which now upwards of 
18,000 member), besides giving papers on pracncal 
and a mess of mtelhgence of value to the 

pe Tondon: Corn, gaod, H Cattle, and other keu of Monday 
are reported ournal, which 1s despatched mame 
evening so as to insure delvery to subecnbers by the first post 
a Price p., or 15s. a your post froe, 


Published by W. PICKERING, sr, Arundel Street, Strand, W.C. 


“THE GARDEN, 
A Woekly Illustrated Journal devoted solely to Horticulture in all its 
Branches. 


“THE GARDEN” k conducted by WILLIAM ROBIWBOX FLS Aur 


of ''Hardy Flower,” Flowers for Knglsh Garden 
Parks, Promenades, and of Paris,” kc ; and the best das 
overy Department of aro contributors to its pagos. 


Tbo Flower Hardy Flowers. 
Landscape Gardening. Town Gardons. 
The Fruit Garden. Conservatory. 

Pubhc Gardena, 
Room and Wmdow Gardens. The Greenhouse and Stove: 
Notes and The Household. 

The Wild Garden. 
"Trees and Shrubs, The 


Ty io ia fad ts and at the 
also be fad direct from the 
car, 


, and fora Y 
Bara is (poutres). 


EVERY THURSDAY, PRICE 47. 


“NATURE.” 
CHARGES FOR ADVERTISEMENTS, 
Three lines in column, as. 6d. ; 9a. per line after. 


Ls. a. 
One-sighth page, or quarter column . . . o 18 6 
Quarter page, or half a colum . 1. . . . IIS O 
Half a page, or acolunn . à à o 
Whole page . o 


Advertisements musi be sent to the Office before 12 o'clock 
on Wednesdays, 


Post-office Orders payable to MACAIILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 








7o A series of 
politics as are eT epeeal 


SCIENTIFIC WORKS. 
Owens College Essays.—Essays and Ad- 


Professors and Lecturers of the Owens College, Manchester 
m Commemorahon of the Opening of tho Now Budd- 
ings, October 7th, 1873. Bro, 143. 


&:—Urigmal Rexearch as a Means of Education, 
by Poot be pp EE On somo Rola- 
Life, by Prof. Greenwood, Some Historical 


Actor reb 1a B elanon to the History of the Judical System m 
by Pro£ Stanley Jevons , 
Fees Codi ie Ww 


Rendu's “Theory of the Glaciers of Savoy. 


Translated by ALFeup Wits, Q.C , late President of the Alpme Club. 
To which are added the Memoir and Supplementary | Articles, 
by Professors Tarr and RusxiW,. Edhted, with In 


, Glasgow. vo, 7# 64. 


The Prinoples of Science By Prof. 
JEVONS, 7.3 S. A Treat on Logic and Sclentific Method. Two 
Elements of Physical Manipulation. By 


EDWARD C PICERRING Professor of Physics m the Massachu- 
setts o Ti . Part I. 8vo, 108, 64. 

The Beginnings of Life: being some Ac- 
count of the Nature, Modes of and Transformation of Lower 
Organums By H. CHARLTON BASTIAN, M D. F.R.S Wuh 
upwards of roo Illustranons, avola crown 8vo, aS. 

First Principles of Chemical Philosophy. 


J. P. COOK ., Ervine Professor of Chemist y and Mine- 
Eds di Harvard Crown 8vo, 1s. Third Edition, revised 
and corrected. 


Acadian Geology. The Geologic S Structure, 


Organic and Mmeral Resources SOME Now 
Brunswick, and co Kdward Island. wy j: ow SON, 
LLD F.RS., Principal of pata Colgo ane A Montreal 
Second Edition, revi andenlarged. With Map and Iha- 
trations, Bro, 184. 
Hereditary Genius: an T; into tts 
By FRANCIS GALTON, F.R S. 8vc. 


Laws and Consequences 
s, 


The Student's Flora of the British Islands. 


RAI D. HOORER, CB. F.R.8., President of tho Royal Society. 
Ero, ros. 68. 


Professor Huxleys Lay Sermons, Ad- 
dresses, and Reviews. New‘and cheaper Edition, 7s. Gal 


Professor Huxleys Critiques and Ad- 


dremes. Svo, ros. 64. 


On the Genests of Species. By St. George 
MIVART, F.R S. Second Wu Notcs m Men and CIE 
to Darwina “Descent of Man.” With numerous Illustrations. 


The Scientific Bases of Faith. By F. F. 


MURPHY. 8o, 14s. 


Sound and Music: a Non-mathematical 


TI on. fho Constitution of Musical Sounds and Har- 
Includin Acoustical Discoveries of Profemor Helmboltr. 
By SEDLEY KEYLOR, A MI A. Crown 8vo, 8s. G4. 


MACMILLAN & CO., LONDON, . 
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KING'S COLLEGE, LONDON. 
„Tho THEOLOGICAL DEPARTMENT —New Students must present 


age, 
Tro Bindantiipa of the vale igo raus wil be) udged 
those entering the e of im fa October next, aJ "n 
- There is also a Proparatory Class for those wahing to pass the Entrance 


por oar A pot aaa ge by post-card, to J. W. Cunningham, 


` Esq, Secre 


KING’S COLLEGE, LONDON. 


DEPARTMENT of GENERAL LÉTERATURE and SCIENCE — 
Now Students on WEDNESDAY, September 30, 


so will be given at the commencement of the 
pagmng the best cxagunation on entering 


tho College. 
F information, apply, personally or bf post-card, to W. Cunningham, 
Esq, Socrotary. i 


, 





KING'S COLLEGE, ,LONDON. 


DEPARTMENT of ENGINEERING and APPLIED SCIENCES. 
New Students will bo admitted on pos cui 





next wil have 
m geie siet: 25 oach for throo 


yars 

Five M. Scholarships awarded at the close of cach winter session 

for in — scu Vie omo hae (De ETO Teens ene el 
for one year, and one yoar. 

a Tor Sher fx aaah y personally or by post-card, to J. W. Cun- 





KING'S COLLEGE, LONDON. 


The EVENING CLASSES.—These Classes wil RE-OPEN on MON- 
DAY, October s, In Divinity, Latin Grook, Eronch, Gerjan, Hobrow, Itaban, 
Gorman laterature and 


For the ; apply, personally or by post-card, to J. W. Cunning- 
Hag, Booroeary. : 





. KING'S COLLEGE, LONDON. 
The SCHOOL —New Pupils wil be admitind on TUESDAY, Sep- 
drvisions :— 


; each with its ciasrical 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 


The next WINTER SESSION wil commence on THURSDAY 
Oct. rst, 1874, when the Introductory Lecture wil be grona at 4 p m. by 
SAMUEL FENWICK, M.D., Asistant Physician to the Hospital 

General Feo to Lectures, with two years’ Practical Anatomy, and Hos- 
plal Practica, go guineas payable in two instalments of 45 guineas each. 
Library Foe, £i ıs. Special entries can bo mada to Lectures or Practice 

The Hospital contains 600 beds. There are Medical and Surgical Wards 
for Children, Wards for Syphilis, Special Departments for Diseases of 
Women, Dissases of the Eyo, Diseases of the Ear, Disonses of. the Skin 
and special arrangements for Diseases of the Throat. A Maternity Dopart- 
ment exists for the delivery of lying-in women at their own homes. 586 
cesos wore attended last year by the Students of the Hospital. 

For instruction In Mental Diseases, Students can attend without further 


feo the practice of Dr. John Millar, Superintendent of Bethnal House 


Asylum, a fow minutes’ walk from the Hospital 

Clinical Lectures, both Medical and Surgical, will be giron every week, 
and practical instructions imparted in all the departments. 

The Inpatients during 1873 were 6:3, and the Ont-patlants 43,808 ; 
total, 49,421. 

At the Modical Collage, which has boen enlarged, eee is or 
on all the subjects required by the Examining Boards 

Members of the Staff and Lecturers at the College. 


HM: md F.R.S. DO Mackenzlo | Dr. Hoad 

. Sansom Dr. 
Mr. FRS Mr. Jonathan Hutchin- Mi, Hf Barrett 
Dr. Herbert son Mr. A. W. Barrett 
Dr Andrew Clark Mr. Maundor Dr. Letheby 
Dr. Ramsiill Mr. Couper Dr. Meymott Tidy 
Dr Mr. Walter Rivington | Dr. rae nie 
Dr.H Jackson Mr. Jee Adama Dr. Morol- ^ 
Dr. Mr, Waren Tay Mr. I. D. Rogen 
Dr. Yenwick Mr. McCarthy Mr. Baker 
Dr. Woodman Mr, Rocves $ 





a A Scholarship of so to the Studant of loas than three months’ stand- 
ing placed second m the above exammation. 


A of £soin Homan for first. 
2 Scholarship of p Anatonry „èar Students ; to be 


Apnl 1875. 
MESES prim value £25, in Anatomy, Physiology, se gr td 


year and second-year Students; to bo awarded in 
, value feo, for Cinkal Medicina to be 


y. A Hospital Scholarszhip,. value £20, Obstetrics, to be 
awarded m April 1875; coda Pre of 3 Veg atin mode ae ke 


attended most 
Midwifery Casos ospitel during tho pro- 
The Duckworth Nelson Prims, valno 410, for Practical Modicine and Sur- 


tenable for three Spe mah at Den 
gi dederim to Gungationta, with the privile df competmg for tha Prisa 


mentonod, 
ofro ofthe Resident Medical Oficer, tetalio for two yer with a 
ET es Reims ia 
d Ortes 


Registrar, salary a guineas. 
of Ant Ward emer 35 gatos em Clerks, 


A Protpectns, details, will be forwarded on- 

eee rye x. 
x 

deg Tes iom: 





to the 


T 
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DR LIONHL BHALH'S WORKS. 


r PROTOPLASM —r. PR s a Spoeniat Speculative- 
16 Plates, iof. 64. Now ready, J.& 
m BIOPLASM, or LIVING MATTER 16 Plates, ca Gh J&A 


CHURCHILL. 
3 DISEASE GERMS: and pr tbo TREATMENT of the FEVERISH 
STAT 


TA CHURCHILL 

4 KIDNEY D DISEAS ‘Buhostis ane CALCULOUS 
Third ay CHURCH 

g 5 The MYSTERY of LIFE: in y to Sm Wilham Gall. 3: 6d. J & 


A CrORCEILL 
6 TM ROOF in MEDICINE. Fourth Edit®n, d quae. 
7 HOW to WORK with the MICROSCOPE ars Harrmox, Pall all. 





Now ready, 80, ror. 64. 


CLINICAL MEDICINE, 
Lectures and Essays 
By BALTHAZAR FOSTER, M.D. F.R.C P., 
Professor of Mexhcine in Queen's College, Physician to the General 
Hospital, Birmingham. 


“The book may be taken up with edvantege and profit, read with con- 
fidence as to 1t». gonulnonesms, and laid down with a feeling of admration of 
the author's appreciation of clio | facts, and his facile and reasonable 
method of putting them." —Britirk Meeica] Yournal, 


J. & A. CHURCHILL, New Burlington Street 


[i 





KIRKES' PHYSIOLOGY. 
Xaghth Echtion, with 250 Illustrations, post 8vo, ras 6s. 


HANDBOOK of PHYSIOLOGY. By WIL- 
LIAM SENHOUSE KIRKES, M Editon. Revised 


JOHN MURRAY, Albemarie Street. 





-  18mo, price rt, free by post, ıs zg. 


NEW FRENCH-ENGLISH PRONOUN- 


Ear entha basi of N with many now words 
abd iei Xu French words in 
and gender of 


Fee ese wy edging cay Bf Parle 


*,* The cheapest French Dictionary in the world. 
London: WILLIAM TEGG & CO, Pancras Lane, Cheapside. 





r Nearly ready, in $vo, cloth 


INAUGURAL ADDRESS to the British 


for the Advancement of Science, Belfast, August 
By JOHN TYNDALL, Prodent. > ý 


London : LONGMANS & CO. 


1874 


Now ready, Second Edition, crown 8vo, price ys. 68. 


PHILOSOPHY, SCIENCE, and REVELA- 
TION. By the Ror C. B. GIBSON, M R LA Lecturer, St. John's, 


Hoton. 
London: LONGMANS & CO. 





“NATURE.” 


Nearly all the Back Numbers of NATURE may be obtained 

any Bookseller, or of the Publishers, at Office, 29, 

^ Bedford Street, Strand, W.C., to whom all communications re- 
latmg to ADGERTISEMENTS should likewise be addressed. 


Now ready, Vol. 9, bound in cloth, price ros. 6a. 
Cloth Cases for binding all the volumes, price Is. 6¢, each. 


Reading Cases to hold 26 numbers, price 2s. 6d. 


To be had through amy bookseller or newsagent, or at the 
Office, 
29, BEDFORD STREET, STRAND, W.C. 


NEW BOOKS. 


This day, in Svo, price ars. 
TELEGRAPH and TRAVEL. A Narra- 
tive of the Formation and Development of Telegraphic Comeucaton 
betwoen England and India, tho Ordos ot Her ae 
with ental Notices of the Countnes tra 


By Colonel Sr FREDERIC GOLDSMID, Tore 
K CSI. lato Director of the Government Indo-European Telegraph 
With numerous Ilinstrations and Mapa. 


DEDICATED BY SPECIAL PERMISSION TO THE QUEEN. 


MENDELSSOHN. "By Ferdinand Hiller. 
Letters and Recollections ranslatod by M E. vox Grom. With 
Portrait from a Drawing by Car Muller, never before 

pau Crown $vo, 75. 6s. . [Thn day. 





TECHNICAL TRAINING. By Thomas 
TWINING (one sf tho Y Vice-Presidents of the Sodety of Arts) Being 


sfr gn etch of a io. gt ape per oi na of Industral Tonma, 


BIRDS: their Cages and Be Keep. Being 
& Practical Man Bird-keepmg and Birdb-rearig. By K 
OIST. Wib Coloured Frontispiece and other Illustrations. roe 
Bro, sr. . [This day. 


DISESTABLISHMENT AND DISEN- 
DOWMENT, WHAT ARE THEY! By EDWARD A. FREE- 
MAN, D.C.L. Crown Bro, as. 63. [Thu day. 


PRIMER of PHYSIOLOGY. By Dr. 
MICHAEL FOSTER, F.R.S. With numerous Dlustratons, r&mo, 
cleth, ıs. (M “Science Primers ") [This day. 


The BIRDS of ARISTOPHANES. Trans- 


lated into Verse, with Introduction, Notes, dicem, by 
BHK EDY, rie Pagna Spee reris Univernty 
of Crown 8 [Thos day. 


ESSAYS and ADDRESSES, by PROFES- 


BORS and LECTURERS of Owens College, Mancbaztor Published 
i Commemoration of tho Opening of ew College Buidmgs, 
October yth, 1873 BYO, 145. [Thn day. 


WORDSWORTH, SHELLEY, KEATS, 
and other ESSAYS. By Profomo: MASSON adde cen 
y. 


AGRAMMAR of the LATIN LANGUAGE. 
Br H J. ROBY, M A. late Follow of St John's College, Cam- 


jode In Tie Pai E TR Bs quw 
MODERN UTILITARIANISM ; Sn the 


BEES Ir Ar Pontus cf oral Plukcecphy 
. R. BIRKS A, Profemer of Moral Philosophy at 
Crown 8ro. [Jus ready. 


ELEMENTARY LESSONSin PHYSICAL 
GEOGRAPHY By ARCHIBALD GEIKIE, F.R S., Professor of 
Geology at Edinburgh. "With numerous Illustrations. 


ELEMENTARY LESSONS in GEOLOGY. 
By Professor GEIKIE. 


MACMILLAN & CO., LONDON. m 
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MACMILLAN & COS 


GOLDEN TREASURY SERIES. 


Uniformly Printed in`18mo., with Vignette Titles by Sir NOEL PATON, T. WOOLNER, W. HOLMAN HUNT, J. E. 
MILLAIS, ARTHUR HUGHES, &c. Engraved on Steel by JEENS. Bound in extra cloth, 4s, 67. each volume. Also 
kept in morocco and calf bindings. ` 








“ Masrs. Macmillan kave, in ikeir CRE NEIES Serie, DEEP VENE ations fig ie bot marki, Uoéwmes of selected 
, and original compositiogs, tohich entitle this series to be called classical. siking can better than the literary cxacucien, 
AU more than the magerial workmanshsp.”—British Quarterly Review. . 


The Golden Treasury of the Best Songs and Lyrical Poems in the English Language. 

Selected and arranged, with Notes, by Francis TURNER PALGRAVE. 

" This del Kittle velume, the Golden Treasury, which contains many of the bat original lyric pieces and in 
language, plats ie care ahd shill, so as to illustrate cach other ae bona AS aeos eg ce E a 
The Children’s Garland from the best Poets. Selected and arranged by Coventry Patmore. 

“Tt includes specimens of aliae great masters in the art of poetry, selected with the matured judgment of a man concentrated on 
obtaining insight into the feedings and tastes of childhood, and desirous to awaken its finest impulses, to cultivate its keenest sensibilities, ” — 
Morning Post. 3 7 
The Book of Praise. From the best English Hymn Writers. Selected and arranged by 

Sir RoUNDELL PALMER. ' A Nefr and Enlarged Edition. 2 
The Fairy Book; the best Popular Fairy Stories. Selected and rendered anew by the 

Author of **John Halifax, Gentleman.” , , 

a" CA delightful selection, in a delightful external form ; full of the physical splendour and vast opulence of proper fairy tales." — 
pectator. 
The Ballad Book. A Selection of the Choicest British Ballads, Edited by William 


ALLINGHAM. TE . 
“His taste í old Th be faund, by all ainted wath the vari : old English ballads, true 
d anced lah epe pickin Mei id 
The Jest Book. The Choicest Anecdotes and Sayings. Selected and arranged by Merk 
LEMON. . 


' The fullest and best jest book that has yet appeared.” — Saturday Review. 


Bacon's Essays and Colours of Good and Evil. With Notes and Glossarial Index. By 
` W. ALDIS WRIGHT, M.A. : 


The Pilgrim's Progress from this World to that which is.to come. By John Bunyan. 
“A beantifnl and scholarly Print." —Spectator. , 


The Sunday Book of Poetry for the Young. Selected and arranged by C. F. Alexander. 
“(A woall-selected volume of sacred poetry.” —Spectator. 


. A Book of Golden Deeds of all Times and all Countries. Gathered and narrated anew. 
By the Author of “ The Heir of Redclyffe." 


The Poetical Works of Robert Burns. Edited, with Biographical Memoir, Notes, and 
Glossary, by Alexander Smith. Two vols. 5 


The Adventures of Robinson Crusoe. Edited from the Original Edition by J. W. Clark, 
M. A., Fellow of Trinity College, Cambridge. 


The Republic of Plato. Translated into English, with Notes by J. Ll. Davies, M.A., and D. J. 


VAUGHAN, M.A. 


The Song Book. Words and Tunes from the best Poets and Musicians. Selected and 
arranged by John Hullah, Professor of Vocal Music in King's College, London. 


La Lyre Francaise. Selected and arranged, with Notes, by Gustave Massofi, French 
Master in Harrow School, 


Tom Brown’s School Days. By An Old Boy. 
1, @ 
A Book of Worthies. Gathered from the Old Histories and written anew by the Author 


of “The Heir'of Redclyffa," 
MACMILLAN & 00., LONDON. 
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GOLD JEWELLERY. 


(Catalogue post free.) 


“MAZELINE” 


A Unegualled in in appearance, fashion, woar, 
its 1 gold appearance, which cannot be 


to 45s, Alberts, ar. to 5r 


GOLD JEWELLERY, 
end design by any IMITATION YET offered to the public. It fx sold, durable, and cheap, retaining to the last 


CASH PRICES. 
Chains, ss. to 8s. 63. 5 Lockets; as. to sr. 6a ; Crosses, te: 6a Doe Gi; Ladies’ Gem Rungs, sr. to 


us ; Welding aod Rings, is. to ss. Gents’ Finge Rings, az. 6d. to 6s. ; Sends, 1r, to yr. Gal; Danie Da 
Breast Pms, 1s. to 42. re iue ab Od 055... Har us. 64 to Gs Gd.: "iM d poet and Ee Been CHOR th iN Pencil 
Casos, ur to 4s 6d. ; Gente Brake Kings (Plain Head), Gd, set with Brillant, &c., ss 
The ving devoted a large amount a length of time tthe completion and production of the above, are now enabled to ofer 
and guarantes LEN ea duse T FOE. correct imitation of tho precious metal, at prices within the reach of all. 
CAUTION.—Certam persons are endea dip p ROSE nc and charging the saure prices , 


e therefore beg to put the pablic on thelr decephons, 
N.B.—Every watch heir guard inris cala ok Adae doli be distinsiis anil daniy wesc a al 
Full-priced Catalogues and Press Opinione of the ^ MAZELINE^ GOLD JREWELLHRY to be obtamed of 


MESSRS. 


MACMILLAN & CO, 


WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 
17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 


POO to be mado payable at Post Office, Blihopapate Street Wi EC 
AGENTS WANTED for the above throughout the ee Oe noe IBERAL TERMS. 
. 








, HEALTH FOR ALL. 


RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE 


Sent free on receipt of 8, 14, or 33 stamps. 
This fine BLOOD Medicine is warranted 


Sold in poxes at 74d, 15. 13., and 25. 9a. 


not to contain a sing! 


e particle. of MERCURY, or any other Mineral, bat to eonun 
entirely of Medicinal Baleams PURELY VEGETABLE. Ono trial will convince an of their efficacy in all 


opening. 


fessi cee s ant T ey 


improve ts nl amd greatly pong if - 


Prepared only by THOMAS PRISTON, » MLB at the City Medical Hall, 84, Long Lane, Smithfield, London, 


vernment Stamp is on evéry box. 





LUNG HEALER, 


FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 


and 
cures Co 


p. ae eee 2 fine Balsamic Elixir which acts direct upon the Lungs, 
cure, even in cases where everything else has been tried 

ughs, Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, Hoarse- 

the esae aca e Incipient Decline, Numbness and Weakness of tho Lungs, Pains in the 


ness, Phlegm, Tickling 


i Chest, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Limgs, Tubercalar Disease, 


and all the symptoms of Impending Consumption. 
A st ATER 


immediate 
fail 


Palpitation, 


pani aeris thereby prevents Consumption. The Voice improves; Coughs and Codi 


Eme Torong ae um conum rU le abet An aes a ae eer 
rest in safety few doses of LUN 
Sold in bottles at 25.94. by THOMAS PRESTON, Be at the City Medical Hall, 84, Long Lane, Smithfield, London. 


*,* Order of any Chemist, 


The Government Stamp is on every bottle. 





RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’ S MOC-MAIN LEVER TRUSS 

allowed by upwards of sco Modica! Men to be the most affec- 
Boe anion holes cdm: of Hama. The use ot 
emool Ee cick trad ins budge wills tne cen iie 


Poche T I deu 


e JOHN WHITE, 228, Piccadilly, 
Price of s Bigio ag ia re satan 
i Unialical’, gar cid ere m free 





ELASTIC STOCKINGS, KNEE-CAPS, 
OP UD a ae aa dome 
on over an ae 4. Gal FE Gal, TOf., 16r. cach. 
Cie 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


TISLEY'S 
A ae 


Figures from 1:1 to 1:3— ; 
on blackened tho Lanten — per sido: 3 
EDUCATIONAL SET OF ACOUSTIC *APPARATUS, 
For performing many of the experimentz, Included in the Christ- 

E or nud iren by Dr. Tyadall at the Royal Ineanuton m. $5 5 0 


TISLEY AND SPILLER, 
OPTICIANS, &c., 


172, BROMPTON ROAD, S. W. 
(Three minutes walk from Scuth Kensington Mutin. 


Aad nd 
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es -OERTLING, 


TUBNMILL . STREET, NEAR FARRINGDON STREET STATION 


date OF'a7, MOORGATE STREET, CITY, - e 
MANUFACTURER oF 


CHEMICAL, ASSAY, -AND- BULLION BALANCES. - 


c . Maker to the Bank of England, Assay Office of the Royal Mint, &c., * &e. 
By Appoantaent. 


Council Medal, 1851. e 


Hrne Saccharometer Maker to the Board of Inland Reyenu 


Tord Class Malal, T and 1862. 





JUDSON'S 'DYES.—18 Colours, 6d. each. INTERNATIONAL EXHIBITION PRIZE 


RIBBONS, WQDL, SILK, FEATHERS, 
Completely dyed in so minntes without soiling the hands. 
Full Instructions supplied. Of all Chemie end Stationer. 
JUDSON'S DYES. * Dyeing. at Home.— 
UM CRI e ts 
ck aeg EET ELE 
mauve, purple, pink, ponceau, claret, Sc 


JUDSON'S DYES.—Photographic Paper 
should then 


JUDSON’S DYES. — Ferns, Grasses, 
Flowora, Bos-wcods may be dyed most caqulaito solos, green, 
JUDSON'S PUER uou pM Ba pah 

JUDSON'S DYES .— Ink — Ink — Ink.—A 


pecu, orte of JUDSON'8 D violet, will 
a a pont of brillant uM FREE E oe ah 


JUDSON'S DYES.—For Colouring Archi- 
tectural 


They may be 


piak, canary, crimson, orango, groen, blue, magenta, and rs 


JUDSON'S DYES.—For Staining Wood.— 


satın , also black, lavender, Tarat, and many other colours. 
- SIXPENCE PER BOTTLE, 
Of Chemists and Oilmen in London, Chemists and Stationars in the 
- ' Country. : 
THE 
JOURNAL OF APPLIED CHEMISTRY, 
4 MONTHLY PUBLICATION OF & PAGES QUARTO, 
Devoted to Arts and 
Chemistry as dun PA ao Aguounture, 


At Two Dollars and T: Cents per or One Dollar and 
Seventy-five Cents paid in advance, incloding postage to United 
Each mmber ene Articles om Gana Chemistry corned io 
Arts and ; Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyemng, and numerous others. 
ed ona spaco Ís also devoted to Practical Recipes and interesting Scien- 
c 


pete ee cee Mv and Prices Current 
and Chemicals of 


York, Boston, and 
EIGHTH VOLUME, commenced with January number. 


DEXTER & CO., PUBLISHERS, 


Porac Soat Ee See ert eee Sonti 


Printed by R. Ciar, Soms, & Tavlos, at y and % Bread Street HT in the City of Londen, and pabihbed by Macurzam & Cow 


the Office, a9 and 3o, 





MEDAL AWARDS, 
* Easier 1851. Paris, 1855. London, rs. Vienna, m. 
FOR EXCELLENCE AND CHEAPNESS, 


M. PILLISCHER, 


Optictan and Manufacturer of 
ACHROMATIC MICROSCOPES 
7 and all kinds of Scientific Instruments. 






St s 
As supplied to’ the Unk 
versities and 
Monocular, £5, Binocular, £10 104. 
PILLISCHER'8 New Series ot 4 
I i m 


NICAL THERMOMETERS, 
in i pve Tin m, 

A m ii , In Wooden 
Ca hening 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE HAD ON 
APPLICATION TO 


88, New Bond Street, W., London. 


PURE AERATED WATERS. 
E - ELLIS'S 





£g 


y ^R. ELLIS & SON, RUTHIN,” and every 
BANDED, Mark Sold everywhere, end Wholls of 
a Sem Tears, Noth Wals. - 
LONDON AGENTS :—W. Bzsr & Sows, Henrietta Stroot, Cavendish 
Square. , 





W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Apporntment to the Reyal Institution of Groat Britain). —. 
Spectroscopes, Microscopes, Pglariscopes, 
and every variety of Philosophical Apparatus. 
11 & 12, BEAK STREET, REGENT STREET, W, 


am Co? 


199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. s 


, September ro, 187. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


'* To the solid ground 


Of Natwrs trusts the wind which builds fer ays." WORDSWORTH , 
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Registered as a Newspaper at the General Post Office 
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[AI Rights are Reser vod 





UNIVERSITY COLLEGE, LONDON, 
SCHOOL. 


Head-Master—T Hewitt Kur, M A. FRS 
Vico-Master—E R HoxTox, M A, Fellow of St Peter's Collage, 
Cambridge 


The SCHOOL will RE-OPEN for Naw Pupils on TUESDAY, erg 
erms 


Sesion is divided into three oqual 
at tho begi de ach Tom. Gymnastes, 
extra. 
Lecture-rooms for the 
Clases oí Chemistry and Experimental have recently been com- 
pleted for the use of the Pups attending the School 
A Playground of about two acres in extent, meluding several Frres’ 


o x maintained without corporal pumshment. 
‘A monthly report of the progress and conduct of each pupil fs sent to his 
arent or guardian 
The School is close to the Gower Street Station of the Metropolitan Rail- 
way and only a few mmates’ walk from the Termini of the North-Western, 
Midland, an Great Northern Railways. Season Tickets aro granted at 
r to Pupila attending the School 


A contaming information the Courses of In- 
struction in the School, with other may be obtained at the 
Office of Collage. 

JOHN ROBSON, BA 

August 1874 Secretary to the Council 





UNIVERSITY HALL, GORDON 
SQUARE, LONDON, W.C. 


Pnndpal and Clarsical Tutor—E S. RresuY, M A. Oron., Profesor of 
History m Univermty College, London 
Vice-Principal and Mathematical Tutor ^] J. WALKzxn, MA, Trin. Coll, 


are received mto the Hall, and reside 
Somo of the asts of rooms aro now vacant, et 
dpa did the Session. Sensíact references will 
gentlemen demmmg to be admitted into 


all 

The Hall will REOPEN on tbe sth of October neat, the day on which 
the Session of tbe Faculnes of Arts and Laws and of Science begin at 
Unreeraty Coll In close proximity to which it :s mtuated 

SCHOLARSHIPS.—The Trustees of the Guchnst Educational Fund 
have founded Three Scholarships of per annum each, tenable for three 
years, b Students residing in the , one being awarded every year to 

endidate parang highest in the June Matnculation Exammaton of the 


forther information may be obtamed on written 


a addressed to Principal, or to the Secretary at the Hall 





PREBIMINARY EXAMINATIONS of the 
COLLEGE of SURGEONS and APOTHECARIES' HALI.—Mr. 


Examina bers of 
Doctors of eminenca, Queen 
Pump T or to the care of Mossrs Butterworth, 7, Fleet 
Street, ber esty's Publishers, 





ROYAL SCHOOL OF MINES. 
DEPARTMENT OF SCIENCE AND ART. 


Dunng the Tw fourth NT I which will commence on th 
1st of Catia: the following CO Ue IPUECTURES and PRACII. 
CAL DEMONSTRATIONS will be grran :— 


r CT Proh P 1 D rR 

s y ercy, M. 

v Nen Hace. By T. H. Hux ED MA " 

4 y Warington FRS, 

rever] : 
By A. C Ramsay, LL.D. FR S. 

rA Mechanics ByT M 3oodere, M A 

9 M ‘Drawing. By Rev. J. H. Edgar, M.A- 

Tho Fee for Students desirous of becommg Associates {s £30 ^n one sum, 
annual , exclusrve of the Laboratorios, 


TRENHAM REEKS, Registrar. 


Nore —By order of the Lords of the Cammittes of Council on Education, 
the instrucnon in Ch Physxa, Applied Mechanics, and Natural His- 
tory will be grven In tho ew Buildings i the Exbibuion Road, South 





LONDON LIBRARY, 
re, ST. JAMES'S SQUARE —Founded in 1841. 
Patron—H. R.H. Tax Prince or WALIS. 
Presidoent—THOMAS CARLYLE, ESQ. 
ie tpt Eana “Selecipuom ds & Yan o Ge wi Enuanco Fe 

of £6, Life Mambarshrp, £26. i 
Raving Rages open fom der to da gar e Ten to Town Membere 


ROBERT HARRISON, Secretary and Librarian. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Edncation for Boys. 


PS onu den to Science, particularly to Chemistry, both theoretical 


References to Dr. Debus, F.R.S. ; Dr. Fi F.R S.; Dr. Roscoe, 
FRS ; Dr. E.R.S. ; Dr. T RS; Dr. Voelcker, 
iptum 


F.R.S. ; Dr. 
C WILLMORE, Principal. 
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ROYAL COLLEGE of SCIENCE for IRE- 
LAND, STEPHEN'S GREEN, DUBLIN. 
SCIENTIFIC AND TECHNICAL EDUCATION, 

of instruction lo 
ane Tois Collage sapplics a c Are mpl y thove which ma be sawed italy 
der tho heads of CHEMI UFACTUR MINING, EN- 
GINEERING and AGRICULTURE. 
yA Diploma of Associate of the College is granted at the ond of the Three 
There with 
A are Foor Royal Scholarships of tho value of fio each yoariy, with 
bocama vacant Seen Teer: They aro given to Students who have been a 
Beet a CMO crus E Cice al kas, 
with the exceocioa ot 
and Practical), Metallurgy, &c.— Professor Robort 


Par Engineering, eod Surveying Professor Thomas F. Pigot, C E. 
Professor W. F. Barrett, F.R 8.E. F.C S. 
ea Hol, MA F.R 5. 
Professor . Dw 
Botaoy —Prolomor W. B- M'Nab, M D 
Zoology — Professor H. Alleyne Nicholson, M D. 
The Session commenoes on MONDAY, October stis 
may be obtained on to the Secretary, Royal Cob 
lege of Science, Stephen's Green, Du . 


FREDERICK J SIDNEY, LL D., Secretary. 





CRYSTAL PALACE 'COMPANY'S 
- SCHOOL OF ART, SCIENCE, AND LITERATURE. 
LADIES' DIVISION. 
a FIFTEENTH SESSION wil OPEN on THURSDAY, October 


Artistic Wood Carving .. -æ m m Mr. G. A. 


Loeb a uice n 20 e hi te E 
ment 
, the Reading-room, Bysantme Court, Crystal Palace, Sydenham. 
e By order of tha Committee, 
F. K. J. SHENTON, 


Saperintendent Literary Department. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. ` 


SCHOLARSHIPS IN SCIENCE. 
Two Scholarshipe in Science have been founded at St Bertholorew's 


of the value pipes ch courant to be 
fe aes are ere dye is 


Cuetec: wil be 
- quired to enter at ORG NECI comin ei 


further be made 
PHP quema ean pad erii c sabía amicta Bartholomew's 


> i 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 


The next WINTER SESSION will commence on THURSDAY, 
Oct. rst, 1874, mbon the Introductory Locture will be giren at 4 pm by 
SAMUEL FENWICK, M D , Assistant Phyrcian to the Hospital 

Genera] Feo to Lectures, with two years’ Practical Anatomy, and Hoe 
pilal Practioe, go guineas, payable m two instalments of 45 guineas oach. 
Library Fee, £1 rs Special entries can bs made to Lectures or Practice. 

Tho Hospital coatfins 6oo boda There are Medical and Surgical Wards 
for Children, Wards for Syphilw, Speca! Departments -for Diseases of 
Women, Diseases of tha Eyo, Disenses of the Ear, Disceses of the Skin, 


3nd specis] arrangemonts for Diseases of tho Throat A Matermty Depart- 


ment ansts for the delivery of |y:;ngan women at their own homes. 986 
cases ware attendod lest year by the Students of the Hospital. 

For instruction in Mental Dusoasem, Students can attend without farther 
fea the practice of Dr. John Millar, Saperntendent of Bethnal House 
Asylum, a few mitos! walk from the Hospital. 


Clinical Lectures, both Medica! and Surgical, will be given evory week, 
departments. 


and practical tustractions imparted in all the 


The In-patents during 1873 were Xórs and the Out-patlents 43,808 ; 
total, 49,421 
At the Modical Collage, witch has bean enlarged, oe ee 
on all the subfects required by the Examining Boards. 
Members of the Staff axa Locturers ai the College. 


Mr. J. F.R.S. Dr. Spb Mackanshe | Dr. Hoad 
Mr. John Dr. A. K Sansom Dr. 
Mr, wg, FRS Mr Jonathan Hotchin- | Mr. H 
Dr., H Danos son 2 Mr A. Barrett! 
Dr Andrew Clark Mr Maunder - Dr Letbeby 

3 Down - Walter Ebrington Prower James 
Dr e imr jeden Mr. Jes Adams — Dr Morell 
Dr Satton Mr. Waren Tay Mr. J. E. D. Rogors 
Dr Feowxk Mr M hy Mr. Baker 
Dr. Woodman Mr. 





The following Prises and Appointments are open without any further pay- 
ment to Sudents paying the goneral feo of go guineas — 

Seven Scholarships, to be offered for competition in the Winter Session t 

PA gi eee mpi: o Pie andant o Jas than three monthy’ stand- 


ing who exammakon in the subjects ro- 
quired at Examination. 
s AA of Aad ca MM of less than ee gaad: 
ing placed second m the above axaminarion. 


A of fa H fox first. be 
En pecriezdyto gi Unki Anason “year Students ; to 


Scholarship, value £as, in Anatomy, Physiology, Chemistry 

T foe fat Students; to bo awarded in Apri 
1875 ^ 

s A Hospital , value £00, foc Clinica] Medicma; to be 
awarded in April x75. 

& A Hospital valio for Clinlcal Sar i ba 
awarded in April r87% s TOES 

7. À Hospital walne £to, fhe Clinical O to 
awardodin April 1875; and a Prie of £s to the Student who bas 
atiended most for the li the pre- 
coding 

en ME CAUSA UO UR Prao! MIS apd Moe 

C Mover Prizas to the valno of £60 annually by the Honse Committee 

for real s 


patients knowledge of Minor Surgery. 
tha Classen, anc 


Accouchenr, tenable for six monthe. 
B — The holders of all the reader: offices are provided with rooms and 


of 
Four Som of Cala! Amistents in the Oct patent! Department, euh 
The I Medical Registrar, salary a5 guineas, 
Tas dcs i Serge! aparar, mue 3 morten Clerks, 
Prospectus, 1 - will be forwarded “ba application 
A ospaital College, Turner Street, E. as 


Fortber information may also be obtained from Mr James E Adams, 
Coca EC ; ot Mr Waren Tay, Vioe-Doan, at 
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ST. MARY'S HOSPITAL MEDICAL | TO NATURALISTS and GEOLOGISTS. 


SCHOOL. 


Opening of WINTER SESSION, October rst, 18 Introductory Ad- 
dress XKDpuuxp Own. , ihi 


has EH UNI. to the Roglitrar at the Hospital, or to 
A B. SHEPHERD, MLB., Dean of the School. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 1874. 
For particulars apply to the Doan, St. Mary's Hoeprtal, Paddington, W. 


EVENING SCIENCE LECTURES.—Mr. 
W J WILSON, FCS. FPS 

at South will commence the followmg Courses of Lectures 
in the Theatro of Birkbeck Institution, Southampton 

W C , on October ust and and .— 
judice Light, and Hear, zo Lectures, on Thursdays, at 8 p m. 
Electricity and Magnotiam, 30 Lectures, on Fridays, at 8 pm 

Fee fi ; for th , 25.64 For detailed S - 
eo for one Course, xt. ; for SURE or yllabus, par- 








MATRICULATION EXAMINATION, LOND. UNIV., January 1875. 


F. A. HANBURY, M.A., Wrangler and late 
Scholar of his READS WITH PUPILS for this Exam. 


Fees for the two, $14 and 10 Jos, respoctirely. or further 
address v Lincoln's ae CLA few Residents can be 
bary's houso at Clapham, 





PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL SURG., 
December 1874 


F. A. HANBURY, M.A., Wrangler and late 
Senior Scholar of his College, PREPARES PUPILS for this Exam. 
Ho is assisted by efficient Lecturers m French and Conis ( Seppe 





EVENING SCIENCE LECTURES.— 


PHYSICAL GEOGRAPHY AND GEOLOGY.—Mr H. FISHER, 
F.G.S , will debrer, at Birkbeck 


tà the jurc Institution, 

Chancery ae a Course Lectures 
RAT, on URSDAY EVENING 
commencing 


H 
October rst Foe for the Two Cone, 
particulars apply to 


MATHEMATICS and SCIENCE.—Pupils 
for Competitive and Pass Erxzminatons by a High Wrangler 

Nat. Sclence Man Successful in Tuton. In the Country by 

Classes visited. —]. F BrAx 5,6, Wells Road, Regent's 





RO e COUNCIL OF EDUCATION.— 
and Classrooms of Berners Colloge aro open for 
Pools EVER DAY and EVENING. AE abel mbjeati of fha above 
Examinations can be studied either Privately or in Classes, Foos 
moderate, Analyses and {investigations CEU A GEM SADPIS to Prol 
X. V. Garun, F.X.8., F.8 A, 44, Berners Street, W 


The SECOND MASTER of a High-class 
School 


a few Resldent Special attention Ís 
to the of Natural Scdences. — For further apply 
letter to "T: tho Publisher of NATURE, 29, Bedford 





TUITION in CLASSICS, ENGLISH LAN- 
GUAGE, HISTORY, and LITERATURE —An 


—The ORFORD CASTLE COLLECTION OF CRAG FOSSILS. 


(Seo Advertisement in NATURE of June 18th ) For ra of these 
Collections address Fredc Esq, F.G 5, 4 E Martin's 
Place, Trafalgar Square, ?Opromp CASTLE Furo” 





GEOLOGY.—ELEMENTARY COLLEC- 
EE: the New Edition of “Lyells Students! Elements 


5, IO, 90, 50, tO 3,000 guiness *0, . of 
Mock, in, Fi and Recent Shells. Maps, Ham- 
mers, all the Recent &c, of J. TENNANT, o 
gt to Her Majesty, 149, Strand, London 


in and Mineralogy by Professor 


Practical Instruction ls 
TENNANT, F.R.G.S, at 149, Strand, W.C. 


THOMAS D. RUSSELL, 


GEOLOGIST & 'MICROSCOPIST, 
48, ESSEX STREET, 8TRAND, W.C. 
° (Late of Arundel Street.) . 








British Fossils froin the Crag to the Silurian inclusive. 
Detailed Catalagues feti ree. 





NOTICE.—To Science Classes. — MOT- 
TERSHEAD AND CO, LABORATORY FURNISHERS, EX- 











in use for the 
his late Majesty William IV. 
Fk Co rr ptit to tha Amy 


TRUSSES S (Self adjusting) 
Piten ice ach SALMON ODY & 
and Navy, 293, Strand, London. 





CHEST EXPANDER and TROUSERS 
BRA CODY & CO, so , Ladies’ Chest Expanders from ss 64 —SAL- 
MON ODY & Estabhshod 1806 


292, Strand, London, 
ELASTIC STOCKINGS for Varicose Veins 
= Weak Joints; and LADIES’ ABDOMINAL BELTS, made to an 
Directions for solf-moasurement and pricos post fre. SALMO 
ODY & CO., s92, Strand, London. 








HAIR COLOUR WASH.—By damping the 
i Wash, m 24 hours the 


hair becomes its and remams so by an umg. 
Zos, 6. sent for P order.—ALEX. High Holborn, Lon- 





ob hie nose (oc eo hour da peo hear cee MEE 
of which the member consists, an formed nose 7 aped 
DM can use them, and without pai Ios. 
sont froe P.O. order. —ALEX. ROSS, 245, High Halborn 
London. pent for two stamps. 





—A grat a operty possessed by Holloway's inestimable 

1: tha? no (s is required for successful 
No education 1s for. 

them to advantage, the capacity per por. eres 


NES PROTOPLASM.—. 
: ua BIOP 





DR LIONEL BHALH'8& WORKS. 


Diesentlent. a., Demonstrative. Speculative 
ae, ot VINO Third Edition. J. & A. 
c LIVING MATTER. :5 Pistes, Ge 64. J & A. 


3. DISEASE G and. on tho TREATMENT of tho TEVERISH 
STATE, Second 28 rst, 6s CHURCHILL. , 

4 KIDNEY DISEAS URIN. DEPO ;znd CALCULOUS 
Ne Thrd ax. J&A 


Tho MYSTERY of LIFE: m to Sir Willlam Gall. a. 6d j.& 


^6 Ths MICROSCOP E fa MEDICINE. Fourth Edition, -mouch enlarged. 


[In the Prass. 


J. & A Coor 
T HOW to WORK with the MICROSCOPE. s:. Hannison, Pall Mall, 





Now ready, Jro, ros. 68. 
CLINICAL MEDICINE, 
Lectures and Essays. 

By BALTHAZAR FQSTER, MD. F.R.C.P., 
Professor of Modicine i Queen's College, Physician to the General 
Hospital, Birmingham, 


"The book may be taken op with advantage and, profit, read with con- 





18mo, price 13, free by post, rs. se. 


NEW FRENCH-ENGLISH PRONOUN. 
CING DICTIONARY, en thio baaie of (any nsw worda 


use ; 
Eogiish sound, Va para of apooch, and gonder 
Tronoh moms [vp E Bin niversity of Paris. d 
*,* The cheapest French Dictionary in tho world. 
London: WILLIAM TEGG & CO., Pancras Lane, Cheapside. ' 





Fully Ilhowtrated, a vols. 670, Cloth, £s se., on large paper (royal Sro), £4 45. 


A HISTORY of the BRITISH HYDROID 
ZOOPHYTES. By THOMAS HINCKS, BA, 
“The work is thoroughly exhaustive of its subject." — 4 "ener, 
JOEN' YAN VOORST, 1, Paternoster Row. 





Now ready, with Engravings, post Svo, ys. Gal, 
PRACTICAL CHEMISTRY and QUATE 
Xlementary T! 





| TISLEY'S 
PENDULUM APPARATUS, 


- With Tracer, &o, for drawing Llmejouy 
"x if made eager an pee ia aber a A 
ag tes the Figures cathe Soren” . 7 L^ .m 6 
Pez Incinding pied j ie a arem 2o76 
teaced on blackened! the per o36 
EDUCATIONAL BET OF ACOUSTIC APPARATUS, 
For performing many of included in the Christ- 


e 


oe patie ay d s TudelLat tha, Novel Ingitution ce £s s o 


TISLEY AND SPILLER, 
OPTICIANS, &o., 


el72, BROMPTON ROAD, SW. 


(Theo minutes’ walk from South Kensington Museums. 
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SCIENTIFIO WORKS. 
Owens College Essays. "Essays and Ad- 


diessa by Piofssors and Lectio tho Owens Manchester. 
in Commemoration of the Opening of tho New Buld- 
ings, October 7th, 1873 8vo, 14s. 


tons Practical ; Boms 

Act of int alton to th cory of tho Judeia Sym deer 
I 

by Prot T Dore War. the State, by Prof, Staley Jevoos; 


Rendu's eost d the Glaciers of Savoy. 
val Bian Col eee 


by Professors Serplenentary 
by Grorcx Forszs, B.A, Professor of Natural Philosophy in theAn- 
decsonian University, Glasgow. Bro, 75. 64. day. 


Mes. Science. B 
eT Ae adders Mtn OSA 


Elements of Physical Mani esp By 
= EDWARD C PICKERING, Professor of in tho Massaci- 
setts Instituts of Technology. Part 1. 8vo, tos, 64, ’ 


The Beginnings of Lyfe: 


being some Ac- 


Camas ie H. CHARLTON ACD ERS. Wu 
upwards of x oo Lnstrations. s vola. 
First Princi 


ples of Chemical fiio 
RIA P COOR) Die Crown Br poi 
and corrected. 


Acadian Geology. The Geologic S Structure, 
and 


irtoreict ml Recte of Nova, Sende, Ney 
Doi FRS., Principal of McGill Ain , Montreal. 
clin Bro, 185. ; £s 


a eee tE alten does N, mn E 


The Theory of Evolution of Living 
Things, and tho Principles of Mrolution to Religion, con- 
By tio Rev. GEORGE BENSLOW, M. A, FRS. Gs ee ET 


The Students Flora of the British Islands. 
Br J: D. HOOKER, CB. F.R.S., President of the Royal Society, 


Professor Huxieys Lay Sermons, Ad- 


dresses, and Reviews. ow and cheaper Edition, ys. 6a. - 
Professor Huxleys Critiques and Ad- 
dresses. ^ro, ros. 6d. 
On the Genesis of Species. St. George 
MIVART ERS Second via Ni Deen and reply 


of Man." 
8r 9r. 


The Scientific Bases of Faith. By y. 
MURPHY. ro, 141. . 


Sound and Music: a Non- mathematical 


Treatise the of -Musical Sounds end Har- 
iad Discoveries of Professor Hetabolts. 


pe ET E E ETE 


` MACMILLAN & CO,, LONDON. 
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TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


igyeriar Ikai Cee Diary 
in NATURE of the ee ace ritmi havens a cien- 
Societies would be found very useful, mot only 
Cae he Ap Adae Gre interested in 
eee 


to insert NOTIC ES OF MEETINGS, SUBJECTS OF EC. 
TURES, ôx., ot the nominal charge of One Shilling fer each 
5 : 





The Publishers of NATURE will be glad if the Secretaries y 


Socrelies wil asd them’ in ther eudenvouri to make this 
Diary es comps and useful as posnble Notices intended for 
txsertion therein must be sent, fo the Publishers, by 
Wednesday Mornings. 


Orrcr—29, BEDFORD STREET, STRAND. 


“NATURE.” 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at Office, 29, 


Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should likewise be addressed, 
Now ready, Vol. 9, bound in cloth, price 10s, 6g, 
Cloth Cases for binding all the volumes, price 1s, 64. each. 
Reading Cases to hold 26 numbers, price 25. 63. 


To be had through any bookseller or newsagent, or at the 
Office, 
29, BEDFORD STREET, STRAND, W.C. 


EVERY THURSDAY, PRICE 44. 


“NATURE.” 
CHARGES FOR ADVERTISEMENTS, 
Thres lines in column, as. 6d. ; 9d. per line after. 


L£ s.d 

One-ezg ktk page, or column . . . . o18 6 
pags, or Gchumn......115 0 

Half a page, or a column ke ws, 13 à o 
Whole page |. ........ . 6 o 


Advertisements musi be sent to the ifa before 12 o'clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 





THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


eAND FARMERS’ CHRONICLE, 
Edited by Joxx ALaERXOR CLARXX, Secretary to the Central Chamber of 


Apiculture, 
Devotes specia! attantion to the discrssions o£ tho Cham- 
of Great Britain (which now upwards of 
18,000 members), giving papers on practical farming, 
ate Let Gon Bente Gaul ant Osler of konda: 
are reported fn thm Journal, wich is come 


subscribers by the first post 
on Tuesday morning. Price 835 ox peepal d ygs. a yomr post froo. 


Published by W. PICKERING, s, Arundel Btreot, Strand, W.C. 
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“THE GARDEN, 
A Weekly Ilustrated Journal devoted solely to Horticulture in all tts 


“THE GARDEN "is d ven Mia ge m pde FLS „Anthor 
o ''Hardy Flowers,” “ 


for 
tad Gardens of Pana &c.; gp pé = Ta 
rel Pans,” os riters 


Tho following are some of tho subjects regularly treated of in its pages :— 


The Flower Garden. Hardy Flowers 
The F; Garden. T Coens 
e Frut g 
Garden Structures. Gardens, 
N ot j Tho Household e 
otes ou 
Uh The Wild Garden. 
Troes and Shrubs r Garden 
“THE GARDEN” may bo obtained owmgents and ot the 
Ralway rim at Md . ioe else be bad drec ane the 
und » 91. ora -y aT, | 195 64 fora Your, 
mpi B eines and in M Specimen Copies (poet fice) 





THE BREWERS’ GUARDIAN: 


A Yorni Piper devoted to the Protection of Brewers’ Interests, 
à g, Legal, and Parhamentary Mattern 


Rovorw or THE Matt AXD Hor TRADES, Awd WINE AMD Srur TRADES 
Rxcozp. 


e 
Tho Official Organ of the Brewers’ Society. 
api 
“The lmhod on the £ of every alternate 
Tuotan, and Sie de only a mis pedes brewing interests, 


Ofbces——5, Bond Court, Walbrook, London, E. C. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 
Price Sirpance, monthly, s4 pagos Bro., with occamonal Illustrations, 
Conducted by J. W. en RES B, X. C. Ryx, and 


This Magaiine; commenced in. z contains standard articles and notes 
oe oes connected- mti ; and especially on tho Insects of 
Do enpi Slx Shillings par. Volume post-tree. Tho volumes com- 
uno number m each yoar. 
: bound m cloth) may be obtained by parchasers of 
the entire set to dato, at the mcreased prico of xos. each , the succeeding 
vols. may be had separately or together at ys. onch. 
London: JOHN VAN VOORST, 1, Paternoster Row. 


N B.—Communicadona, &c., should be sent to the Editors at the above 
address, , 


W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Apbeniment to the Reyal Intiliutien ef Great Brite). 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of PhilosophicalApparatus. 
u & 12, BEAK STREET, REGENT STREET, W, 


AXD 


199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 





H alf (nm AS 


: | 'he 
Sound and Bright for Summer Use. 


WALTHAM BROS, BREWERS, STOCK WELL. 


NATURE.—Wanted clean Copies of Nos. 
* 10, 33, and 116, NATURE Office, so, Bedford Street, Strand, W.C. 
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DRAPER’S INK (DICHROIO). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a when this Ink is used It bas been 
by tbe principal PST Com, e sales Campis Erona beni 
It writes almost Fol Black. vigo DUM ae 

not corrode Hoc Paper may Teque a the: 
Ts cloanly to uni, abd not table to 

o E 





TO BE HAD OF ALL STATIONERS. 
. 
VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 


FRY’S Awirded to J. 8. FRY & SONS. 
CARACAS 
Owes its delicious flavour to the COCOA 


choice Caracas and other Cocoss 
with which it is manufactured. 
JUDSON'S DYES.—18 Colours, 6d. each. 
RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in ro minutes without soling the hands. 
Full Instructions supplied. Of all Chamists and Stationers. 
JUDSON’S DYES.—Dyeing at Home.— 
JUDSON'S simple DYES are most useful and effectual Ribbons, 


mika, feathers, scarfs, lace, braid, veils, 
Shetland shawls, or any small 
without solin 








JUDSON'S DYES. t hotographie Paper 
Positrves or Photo-Prints Hot water and then sob- 
mite to abot bath of JUDSON'S D DYES s Beentful effects are thi 

other coloure—U se Judson's 


EE D a de Nile 
JUDSON m. nk DYES., — ene i C TABBeR 


GER une matie Rcs by my din dye thus cx "rein d 


JUDSON'S DYES.— Ink—Ink— Ink.—A 


pats bal a pent o bilan UDSON’S DYES, violet. magenta, will 
a pmt of brilliant J wntng ink Musa fry dist ree fei 


JUDSON'S DYES.—For Colouring Archi- 


—M uch trouble sey bo saved ia eds oes 
pep ee aig They may be used either with a brush or pen. 


Bok pee as Se Ge Em Mia. ee 


JUDSON’S DYES.—For Staining Wood.— 
Dilnted with Water. They Enk desi iuto io Sheo; and wil not rub 
of. og. Thay form themost economical Hain Light Brown for 
excelent, No. s Black for Ee aie, Canary for 
satin ; also black, lavender magenta, and many other colourk. 


SIXPENCE PER BOTTLE, 
Of Chemists and Ojmen in London, Chemists and Stationers in the 
Country. 





Price 141, with Woodcrts. 


ETRUSCAN RESEARCHES, 
pane MA. With ee and Index. 


and pupa he Easca 


Wie Ascent Cabal Noman The E 
London: MACMILLAN & CO. 


By Isaac 


CLARENDON PRESS PUBLICATIONS. 


A TREATISE ON ELECTRICITY AND 
MAGNETISM. By J.CLERK MAXWELL, M.A F.R S. Protes- 
ee in the University of Cambridge. a vols. 

e 


The GEOLOGY of the VALLEY of the 


THAMES. By JOHN PHIL MLA. AEE Si eee ol Goo? 
logy m the U.: nity of Oxiord, 


“It does not often fall to our lot to open a book devoted 
tias faa tha genni Pires om At (he aino Hio 
instruction, which we have found in the pages of this volume."—. 


VESUVIUS. By John Phillips, 
¥.RS.‘ With numerous Maps and Illustrations. Crown 


and numerous Tablos stl Quero werk 
F i ecient polt Demy 8vo, cloth, 856 Pp, price ars. 


CHEMISTRY FOR STUDENTS. 
W. WILLIAMSON, Phil. Doc. 


TRY. Br A. G VERNON HARCOURT, MA F R.S, Senior 
and Lee's Reader in an 

G. MADAN, M.A, Follow of Queen's Collage, Oxford Senos I, 
Second , prico 75. Gat 


AN ELEMENTARY TREATISE ON 
HEAT. By BALFOUR STEWART, LL.D F.R 8., Professor of Nato- 


ral History m Owens College, Ext. Svo, with nume- 
rous Woodcuts and Dmgrams, 7s. 60, ` New rovieed and 
enlargod. 
“The publication of this manual is , it incitkles 
withm narrow limits the leading facts and es of ths youngor-born 
of the Sciences, and for the mastery of the poe He 


fe d 


tad penes edat Fy 
SOL Dur Po .R S., Linacre Professor 
ford. price 16s, 


A TREATISE on ACOUSTICS. By W. 


J. DONKIN, F.R.S, Sevillan Professor of Astronomy in the Univar- 
aty of Oxford. Crown 8vo, price zs. Oa. 


A ECT ce Pee EDUCA- 


master and 
is so clearly written that no one can mistako ity rules "— 


ELEMENTS OF NATURAL PHILOSO- 
PAI: Sr W. THOMSON, I. D.C.L. F.R.S, Profasor 
M ius] Priloha, Glasgow: . €& TAIT, MA, Professor 
St Natural Philosophy, Edinbargh. e D Bro, 9s. 


Oxford: Printed at the Clarendon Press, and Published by 
MACMILLAN & CO., London, Publishers to the University. 
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GOLD JEWELLERY. 


(Catalogue past free) 


zic. GOLD —Supervoded by the ebore Imitation 
1&c. GOLD —Desi 
ifc. GOLD.—J 


c MAZELINE B 


durable, and cheap. 
GOLD JEWELLERY, 


motal, 


ks oho geld appoanon which crane bo dedi TOME ON YET offered to the public, It is solid, durable, and cheap, retaining to the last 


^ 
ues Xu Rings, prd ; Gon 
r: ; ing Lf. to af, 
pay Brooches, rr eee 


CASH PRICES. 
Long Chalna, se tots 6d. Lockers; st 10 SE Gd t: Crosses, GL OE t9 sr Dr Ladies’ Gem Rings, ar. to 
Rings, ar 6d to 6r , 
is G4 to Ge. Ga : Bets (en 
ead set with Brilliant, &c 


to ros. 6a 1 Studs, rr. to 3r 6d ; poc Pal et 
P AR Brooch and Ear Rings, st 64. to 


Causes, to 64 ; Gents’ Suske Ri Plain Head p , 
The P5 ra" se tse EE ec tre cna sa ede 
and correct Imi of the i i all, 


Aa Ghee aha ue Ps MAZELINE” GOLD JEWELLERY to be obtamed ot 


MESS 8&8. 


MACMILLAN & CO, 


WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE M'ANUFACTURERS, 
17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 


POO Fre coin ben tears 


AGENTS WANTED for tha above 


red Ki giao T E TERMS, 








i HEALTH FOR ALL 


RESTON'S PURIFYING PILLS.—The BLOOD MEDICINE. 


Sent free on recelpt of 8, 14, or 33 stampe. 


This fine BLOOD Medicine is warranted not to contain a sing 


Sold in boxes at 74d, 1s. 14. and 25. od. 
le particle of MERCURY, or any other Mineral, but to consist 


entirely of Medicinal Balams PURELY VEGETABLE. One trial will convince pina of their efficacy in all diseases of the 


Head, Chest, Heart, Lungs, Kidneys, Liver, Bowels, and likewise in Skin Diseases, 


ese Pills create new, rich, and pure blood, 


and expel all impunties, They gtve IMMEDIATE relief, and very quickly cure, as a single box will prove. 


the 


improve the health, and greatly prolong life. 


Sastre: 
There is considerable seving in buying the larger boxes, as a 2s. 92. box contains 100 pills. 
Asa family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not tn the slightest degree 


Prepared only by THOMAS PRESTON, M.B., at the Clty Medical Hall, 84, Long Lane, Smithfield, London. 
4" The Government Stamp is on every box. 





LUNG HEALER, 
FOR DISEASES OF THE CHEST, THROAT, AND LUNGS. 
Pee LUNG HEALER is a fine Balsamic Elixir which acts direct upon the 


relief, and eventually a t and 
LUNG HEALER quick] cures Cosh Cole 
ness, Phlegm, Tickling of the T 


Sire wed ruis ee N le educi Du ae meus 


Asthma, Tightness or Wheezing at the Chest, difficulty of Breathing, 
hroat, Shortness of Breath, Incipient Decline, Numbness and Weakness of the Lungs, Pains in the 


Hoarse- * 


Chest, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Langs, Tubercular Disease, Expectoranon, Palpitetion 


and all the symptoms of Impendmg Consumption. 
LUNG H 


ALER strengthens the Lange and thereby prevents Consumption. 


The Voice improves; Coughs and Colds are : 


f ed against It thoroughly eradicates tive taint if taken in time, and all who may be threatened with 
faine of LUNG HEALER. d 


may rest in safety after a few doses 


Sold in bottles at 2:94. by THOMAS PRESTON, M.B, at the City Medical Hall, 84, Long Lane, Smithfield, London. 
*.* Order of any Chemist. 


The Government Stamp is on every bottle. 





RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE'S MOC-MAIN LEVER TRUSS 
Is allowed by upwards of zoo Medical Men to be the most effec- 
tive mvention m the curative treatment of Harna The use ot 
riripele sia. E o wom gc tha bate sais tees a 
pacing cover ee Sep im Wm the MOS MAIN PAD and 


so much ease and closences 


JOHN WHITE, 228, Piccadilly, 
of s Singlo Trum, 165 , s15., sôs. Gd., and 315. 64. Post- 
4 EIE ELE 


ELASTIC STOCKINGS, KNEE-CAPS, 
Ac, for Varicose Voins and il cases of weakness and Swellings of the Legs, 
Sprains, &c. adole pee reprys ei and draws 
on over an 4%. Gd, 75. Gd, 109., 16e, each, 





JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


SUB-WEALDEN EXPLORATION 


At Netherfield, near Battle. 
ect of this ct ofthis work, commenced on the occarlon of the meeting of 


VE Weldon ara an to ascertain the thickness of 
caldon aroa, and the depth and nature of the 


and a depth of 1,000 ft 


but 
Portland sene, clay, and the bomng has now reached the 
Oxford clay. 


It x most desirable that the work should not be discontinued in the pre- 
Se eae Commuttoo therefore make an earnest 


ioe ae EET Esq. Hon. Sec. and 
Treasurer, Arnold 
Signed, on behalf of the Committee, 
ANDREW RAMSAY, 
JOHN EVANS, 
JOSEPH PRESTWICH 


iiv. | "NATURE P | Sept. 17, iu 
E.. DENT & TO. 61, Strand; & 34; Royal. Exchange: 


z (FACTORY, SAVOY ST), LONDON. 
MANUFACTURERS OF CHRONOMETERS, WATCHES, ASÉRONOMICAT AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 

! TO Her MAJESTY AND; H.R.H. THE, PRINCE OF WALES, AND H.L.M. THE EMPEROR OR ROSSIA. : 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 2 | & 
MAKERS of. the, NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

` Catalogues or Exlimáótes on “Application, ^ C y 


— Ic 0700 ÁÀÀ 


THE LONDON & GENERAL WATER. PURIFYING COMPANY, LIMITED: 
PATENT GISTKRN YILTERS CHARGED PORE STE SIMA IAN SEN ML Dd xum when HEBEL 


tor and VEL ey, Epa Pie | 
Hor Majesty tho Qunon, at Osborna : by H.R H. the alee 
: of Cambridge ; the Asie of the Medical Profession; and at the London, 
George’ rei, tod German Hospes, and at Goverment barracks god Innate asylum, end numerous} 
breweries, kc. Water Ti Apparatus, tos. 6a. and sir. cach. 

5” otag Apparatus for tho Presence of I in Water” s a most convenient 




















and full particulars obtained, on application to the Secretary, at at tho Office, 
.C. (Four Doors from Somerset House), LONDON. p 
we Water ia Tmporinon and Purestan" price, per post, sd, =. . n 


. NO TOW READY. : M MES ^ ; 
' PRICE 1. - i 
NEW VOLUME OF * SCIENCE PRIMERS. P 


=. PRIMER OF PHYSIOLOGY. 


PUE . MICHAEL FOSTER M.A. M.D, F.R.S., 
. FELLOW OF TRINITY COLLEGE, CAMBRIDGE. 
- — With Tiusts ations. 
MACMILLAN & CO., LONDON. 


A FEW ARTISTS PROOFS 
PORTRAIT of PROF. TYNDALL, F.R.S., DCL, LL.D. 


(ENGRAVED ON STEEL BY CHAS. H. JEENS), g 
Have been printed on India Paper, and may be had at the Office of NATURE, 29, Bedford Street, Strand, W.C. 
: PRICE ss. EACH, 
OR THROUGH ANY BOOKSELLER. 


AGRICULTURAL PU BLICATIONS. 


THE PROPORTIONATE FATTENING and FLESH-FORMING QUALITIES of 
pay eee EEE SUBSTANCES in general use by Farmers : also the Manunal Value of the Residue from each 








' 














. dn udkiouves ecd Was aito eee rii —Atkeneum. 
Y rendue MEC ngs pie a dE eye-opener !to many who 


will ive how it is they have been so often disappointed, after giving large prices fancy foods." —S; Times. 
* A very ureful table. The system is a very capital one, and we recommend our frien: to invest a shulling, and 
x procure one ot the tables published di duin cni ce cop in and Water. 
: ud E ETT Free. : 
THE AGRICULTURAL ECONOMIST. Monthly Journal, containing Reports and 
R Prices Current of the’ and Horticultural D de and devoted to the advocacy and encouragement of Co-opera- 
`. Henin Apacer and wal Tra Price 6g. 


: -free. 
Vols. L, IL, III. of the * E, etna Reomomist " SESTO ENT, Cus 18a price 7». 6d. each. 
PREPARING FOR PUBLICATION (Saend Edition). 
: THE MINERAL CONSTITUENTS REMOVED from an ACRE OF SOIL, by an 
A verage Crop of West, Onta, Barley, Turnips &e. y alao the Proportionate Refertiling Rica of Guano, rper, 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post 
«~ London: 176, FLEET STREET, EC, and 47, MILLBANK STREET, S.W. 


" Printed by R Orav, Some, & Tavos, at and B, Broad Street City of London, and published by Macurrraw & Co, 
Ow and yo, Badd Streat, WEE, in ce Cuyo Chius 19, MEM - ' 


w, 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the solid ground . 
Of Nature trusts the mind which builds for aye." —— WORDSWORTH' 
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NOTICE.—ROYAL SCHOOL of MINES, 
Tes Streat; London. Tha s4th SESSION will begin on THURS- 


Prospecinses may be had on application. 
TRENHAM REEKS, Registar. 
UNIVERSITY OF LONDON. 


MATRICULATION AND PRELIMINARY SCIENTIFIC 
EXAMINATIONS: 





M orien eg iay pe ma: personally or by letter, to tbo 
ST. MARY'S HOSPITAL MEDICAL 
SCHOOL. 
of WINTER SESSION, October 1st, 1874. Introductory Ad- 


indt fi: EDMUND Owrxx. 





For apply to the Registrar at the Hospital, or to 
A. B. SHEPHERD, M B , Dean of the School 


ST. MARY'S HOSPITAL MEDICAL 
SCHOOL. 


THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
October 
3 For carteilars apply to the Dean, St. Mary's Hospital Paddington, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
Special attennon to Scene, par nucularly to Chemistry, both theoretical 


Swag to De BEEN RES De T E R8. ; Dr. Roscoe, 
poe eA: LI: Dr. Tyndall, F R.S.; Dr. Voelcker, 
wW 


C WILLMORE, Principal. 


TWO COURSES of LECTURES on GEO- 
LOGI@AL MINERALOGY will be grvea at Kmg's Collage, London, 
by Professoc TENNANT, to which Pubis aro admitted on TK 

né Course 1% given on Noes 


DNESDA 
Male Courso is 
October 











th, and termmating at Easter, 1875 1 
rren on teda ves Irom Fight to 
fin e Lectures are illustrated 


PRACTICAL INSTRUCTION in MINERALOGY and GEOLOGY 
GA iven by Profomsor TENNANT, F G.S, at Ius residence, 149, Strand, 


KING'S COLLEGE, LONDON. 
EVENING CLASS DEPARTMENT. 
Courses of Lectures on PHYSICS and CHEMISTRY 
end of March. 


Ee m —H. Tomhneon, B A. 
Licur and £o Achy pn EO Y: O Acara E 


UMD, W 

MERE RD ET. onday and Thursday, 7 to 8 SENSN 
piston, FCS. du 
The Laboratorio will be open for 

Heat and ELECTRICITT, W. G. Adams, F R S , Friday, 7 to & jo 
pm — Foe, £3 3t 

AxALYTICAL Cuxuurxr, W. N. Hartley, F.C.S., Tuesday, 7 tog pm — 
Foe, fa as 


KING’S COLLEGE. 


GEOLOGY —EVENING CLASSES. 

A Course of Thirty Lectures on GEOLOGY and PALÆONTO LOGY 
wi be airan by tho Rav: THOS. s tiem all De FGS,on Mon- 
day diy Eun pi omens October be, ın addition, two or 

m the neigh’ ood of Londoa on Saturday After- 
Hoods ihe Lent Term, and an. Excirmon of two: HS daya” on 
at a distance from London m the Easter T: 

For additional mfomation apply to tho Secreiary, King's Colloge, Strand, 

London, 


EVENING SCIENCE LECTURES.— 
PHYSICAL GEOGRAPHY AND GKOLOGY.—Mr H FISHER, 
F G.S, wil deliver, at the Birkbeck Institution, Southam Bulld- 
in Chancery I a Course of Lectures on each of the above 
subjects HU DAY EVENINGS at 7 and 8 o'clock respectively, 
commenung October ist. Foe for tha Two Courses, 7s. 64. ; a Sing 
Course, ss —For further particulars apply to i 


EVENING SCIENCE LECTURES.—Mr. 
wW. WILSON, F.CS FPS 
at Kenusmgton), will 
in the Theatre of 
WC, on October rst and and .— 
Acoustica, Light, and Heet, 3o Lectures, on Thnradays, at 8 p m. 
Electnary and Magnetiam, wo Loctures, on Fridays, at 8 p m. 
two, 7s 64 For detailod Syllabus, par- 
he, apply to the Librarian. 


At the Class of the Science and Art D May 1874, 
130 Papers in Physics were. worked by Mr ise s Pun ‘Of diese; 


" Pa decund Clie 
and two faled. In 1873 68 Papers worked: as. mat Class, 23 Second 
Class, and mene farlar. 


PRELIMINARY EXAMINATIONS of the 


COLLEGE of SURGEONS and APOTHECARIES' HALL —Mr 
J ERLE BENHAM (formerly of x Coliege, London, author of 
several works), who has compiled, expres- 3 ioc ha oun Pande Guides to 
the above, contammg upwards of 400 ns and answers on al! the 
subjects of examination, has CLASS READING at his residence at 
Hampitead (wharo Bere a faw rendent E opil) and io (oo Tem ple, 
for these Examinatons For references to Noblemen, Aombers of 

Tiament, Doctors of emmence, Queen's Counsel, &c, midress to 3, 
Pump Temp! or to the care of Messrs ‘Batterworth, 7, Fleet 
Street, her Majesty's 
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THE LONDON HOSPITAL -AND 
MEDICAL COLLEGE. 


The nex WINTER SESSION will commancs on THURSDAY, 
Oct rst, 1894, when the Introductary Loctureawill be grven at 3 p.m by 
SAMUEL FENWICK, M.D, Assivant Physcian to the Hospital. 

Ganoral Fee to Lectures, with two years’ Practical Amatomy, and Hoe 
pital Practice, go guineas, payable ın two instalments of 45 guineas each. 
Library Fee, 61 ıs. Special entries can be made to Lectures or Practita, 

The Hospital contains 600 beds There are Medical and Surgical Wards 
for Cloldren, Wards for Syphihs, Special Departments for D:soases of 
Women, Diseases of the Eye, Diseases of tho Ear, Diseases of the Skin, 
and special &rrangemonts for Disoasos of the Throat, A Matnenity Depart- 
ment exrsts for tho delivery of lymg-rm women at ther own homas 586 
Caves were attended last year by the Students of the Hospital. 

For instruction in Mental Diseases, Students can attend withont fur her 
foe the practice of Dr. John Millar, Sopermtendent of Bethnal House 
Asylum, a fow minutes’ walk from the Hopital, 

Cimcal Loctures, both Medical and? Surgical, will be given every week, 
and practical matructions imparted in fl the departments. 

The In-patients during 1873 were 4,613, and the Cu:-pationts 42,808 , 
total, 49,491 

At the’ Medical College, which has boeg enlarged, Lectures will bo given 
on all the subjects required by the Examining Boards. e 


pele ted and Lecturers at the Collage. 


Dr. 8 Mackenzie | Dr. Head 

Dr. A. Sansom e | Dr. Palfi 
nd F.RS Mr Jocathan Hutchin- | Mr H [ Parrett 
Dt Herbal Davies son Mr A. Barrett 
Dr Andrew Clark Mr Mauoder Dr. Letheby 
Dr. Reamsloll 2 Dr. Meymott Tidy 
Dr. Down Mr. Walter Rivington | Dr ome James 
Dr H Jackson | Mr Jas Adams Dr Morell Mackeanzle 
Dr Button Mr Waren Tay Mr.] E D. Rogers 
Dr Fonwick || Mr. M y Mr. 
Dr. Woodman Mr. 


Tho following Pares and Appointments are open without any further pay- 
maenrto Students paymg the general feo of go guineas :— 
Seren Scholarships, to be offered for competition in the Winter Session : 


3 e Soap e or lead chan, E RD sind: 
= placed second m tho above exemm.ton. 
aou ss a ERE esl to be 
awarded in April 1875 T 
A Scholarship, valuo £as, in Anatomy, Physiology, and Chemistry, 
m d. ee to be awarded in Apn! 
1075. 


s A Hospital , valuo £20, for Cimical Modicine; to be 
awarded fh April x 
ospital value £20, for Clinical Surgery; to be 


-A Hospital Scholarship, value £20, for Clinical pop ip. to be 

7 awarded in April 1875 ; MUS Budeat who has 
attended most Mid the Lowa dorm the pee 
coding twelve months. 

Tha Duckworth Nelson Prin, value £zo, for Practical Medicine and Sar- 
Tr — 
for real and 

Conde of oso all the Classes is 


ouse-Surgooncses, 
ende to Out etant, with the privilege of competing for tho Prize 


above menboesed. 
The office of the Resident Medical Officer, tenable for two year, witha 


of 
Te, the first year, and 4100 the second yoar. 
Mot Junso Rosideni M Medical Officer, Tabla for six monfhè 
aAA held for three months, with residence and 
board m the Hospital for three 


Clinical Assistants in the Out-patients’ Dapartmant, each 


i eae miary as guineas 


A Prospectus, Propsetus, giving deinde, ill bo forwarded on- 3 

Bedell of the opil Medical College, Turner x. 

Further information may aho be obtamed from Mr. James E 
E.C., oc Mr. Waren Tay, Vice Dean, at 


Th 
iE 





to the 


~ 


s 


: ihe Modal College i , e 


ROYAL COUNCIL OF EDUCATION. = 


YER Eum at EVENING. Thi sablacte Of the reaps iat is 


or m Classes, Ta 
deia Aaa ace conducted neted APPT. to Prof, 
E V. Gama, F.E.&., run Street, W. 





LLL = 
EERTE EXAMINATION, LOND. UNIV., January 1875. 


F. A. HANBURY, M.A.. eus ers and late 
READS WITH PU GUPILS for this Exam. 





He m assisted by efficent rers und Ciasecs, 
his beef! paroculariy feta Mn MM CK 
Pupile, to whom reference cari be given Two of these pemod 
and 





PRELIMINARY EXAMINATION IN MAKE ROYAL COLL. SURG. 
December 1 i 


F. A. HANBURY, MA. ‘Wrangler and late 


Semor Scbolar of his Callege, PREPARES PUPILS for this Exam 
Ho is asnstod by efficient Lecturers 


von. 
erms from 8 to rs Gumoas, to suhjects taken and time 
addros, a4, Square, 








Mr. C. H. LAKE (Graduate in Honours, 


London) receives a hited rad of RESIDENT PUPILS Test 
mainla lum f S Mill, Dr. Tyndall, &c. rOCCives 
careful attention. —W; Catorham, 


MATHEMATICS and SCIENCE.-- Pupils 


prepared for eai ply and Pas Examioatons rangler 
and Nat Science Man. ity Soccessful m Tuluon w pi iiei by 
Soreapond Chee iid] F Baxx, 6, Walls Road, Regents 


GEOLOGY.—ELEMENTARY COLLEC- 


TONS eee tho New Edition of '' Lyell's Students! Elements 
of Geology,” i mpm fo aao paisean. Alo, Sags peanas d 


DER IAE Er 











MINERALS and ROCKES, Classified after 


E Dana, and Rose. med Mon ee d 

3 IOK. ; 300 ditto, 104. to , ditto, £8 Bs. 

to £10 108, fade Tall M pe pies. Mp 
iso FOSSILS J orr's Chart or l'a 


: ditto ETa ie spocus xvod) 
£5066 RECENT S RII. 100 3's vias 
ALFRED BELL, x; Grafton sat Firróy Square, London. 


To GEOLOGISTS.—GEOLOGICAL MAP 
of YORKSHIRE. By WM SMITH. Good condition. Scale, aj 
miles to an inch. 43—Apply to ALPHA, 31, Oakfield Road, 








To SCIENTIFIC COLLECTORS and 
Pom] FOUR CASES, all of ihe ben 
vd oth glass fol Laer 


à the upper height conta: dra 
at sbyy7in the lower part having shelves drawers. AÑ 
rag oak, bg from i d fronts. — 





v 
| | BP Ce 

Sound and Bright for Summer Use. 

WALTHAM BROS, BREWERS, STOCKWELL. 


sXe E 
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Price ar. 6d., free by post for as. ros, 
THE NEW QUARTERLY MAGAZINE 
FOR OCTOBER 


CONTENTI. 
“Travels In ” (Concluded. ohn Latouche, 
vo Fancy." By Frances PAL Cobbs 


‘A Sea Chan ” A Novel By the Author af '' Olive Varcoe." 
«Spriggs in Tegin > By Nathaniel A Hares. 

“a ec fer of " By Robert Buchanan, Author of “ White Rose 
"Small Farms,” BI Richard Tue 

“In the Rue Froide.” A T: By Katharine S. Macquoxi, Author of 
London: WARD, LOCK, & TYLER, Warwick House, Paternoster Row: 


THE JOURNAL OF INDUSTRY: 
An Tustrated Record of Manufacturas, Inventions, and the Applied Arts 





64. MONTHLY, or POST-FREE, Ge. 64. PER ANNUAL 
The '' Journal of Industry " is lagned with the object of promoting the in- 
face of eon Set A rs 
The Collection of Valuable Information from all parts of the Industrial 
The Discussion of Matters to Manufacturers. 


Descriptive of Patents and Inventions. 
Rr and ro iupondence on Scenco in its Relation to Industrial and 


+," This Journal bas now the Largest Cirenlatien of Publication of the 
, J “tr kind t Work O 7 


Published by WILLIAMS & COMPANY, y, Bolt Court, Fleet Street, 





INTERNATIONAL CONGRESS OF ORIENTALISTS. 
THE ACADEMY 
Of SATURDA and will contain Verbatim Reports 
Commmnications mado to 


W. G. SM Wallin S 8 W.C, ; and by order of all 
ITH, 43 gton Host, Strand, by 





THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jom Argxxwow CLAxXx, Secretary to the Contral Chamber of 
Agnculture, g 


apocial attention to the and of the Cham- 

of Agriculture of Great Britain (which now upwards of 

18,000 members), bosldes ‘ papers on practical farming, 
and a mass of Intelligence of valne to the 

Seas oe cra WEK qi d 

are m same 

evening so as to insure to subscribers by the first post 


On Tuesday morning, Price 3., or 
Published by W. PICKERING, ar, Arundel Street, Strand, W.C. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sixpence, monthly, a4 pages fvo., with occasional Iliuetrations, 

Conducted by J. W. Dovcras, R. McLacurax, F.L.8., E. C. Rye, and 
° E T. Stamrom, F.R.S., kc. 

This Magazine, commenced in contains standard articles and notes 
pleco a connected, witi ,&nd especially on tho Insects of 
ur m Shilings Volume, free. The volumes com 

Srabecription —Bix 

Vols. L EA ba er e T ee 

to Y. 
the entire set to data, at tho meromed prica Of ror. sach, tho SUCUCODUAE 
vols. may bo had separstoly or togotber at ys. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Commnmications, &c., should be sent to the Editors at the above 


ETRUSCAN RESEARCHES, 


THE LINGUIST, 


EDUCATIONAL REVIEW: 


A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creede and Legend of all Countries ; containing also copious 
Reviews of New Publicatons— British and Foreugn— Transla- 


tions in Prose and Verse, and Aly practical Lessons in 
European and Oriental Languages. Twenty-four quarto 
Price Spence. Obtainable through all Booksellers and News- 


vendors in the United Kingdom, or direct from the Publishers, 
post-free, Sevenpence. 
London: Thomas Cook Son, Excursionists, o 
Circus, E.C., and 105, I 107, Fleet Street, E.C. ; Hod- 
der and Stoughton, 27 31, Paternoster Row, EC. 





THE BREWERS’ GUARDIAN: 
A sla Pekar aes Protection Si Brewers ees 
Raview or THE Matt AND Hor TRADES; amp Woa awn SrrgrT TRADES 
. RD. 


The Oficial Organ of tne Country Brewery’ Society, 


“ The Brewers’ Guardian " is on the E of avery alternate 
ce odierna geri oe ith brewing interests, 
Subscription, 164 6s. 


ing from 


Officea—5, Bond Court, Walbrook, London, E.C. 


"THE GARDEN," 
A Weekly Iustrated Journal devoted solely to Horticultare in all its 





and ens of Paris,” Kc ; and the best Writers 
Pann dris sa aris, Lu in 
ier miren sume of ped ornina ins pag 


Eee deed ferar T! Gardens. 

. ‘own 

The Fruit Garden. Tho Conservatory. 

Garden Structures. Gardens, 

Room and Window Gardens. The Greenhocsa and Store. 
Notes and ‘The Household. 

Market i The Wiki Garden, 

Trees and Shrubs, The 

"THE GARDEN” may be all Nowmgents and at tho 





THE 
JOURNAL OF APPLIED CHEMISTRY, 
A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as 9010 TM eid acres Agonita; 
At Two Dollars and Twon Conts per annum, or One Dollar and 
Serenty-ftro Cents paid strictly in advance, inching postage to United 
Each number contains Original Articles on General Chemistry appEed to 
Arta and Manufactures ¢ Matter on Partikular FalcicaGine, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others * 5 
A motable spaco is also dorotod to Practical Recipes and Interesting Scien- 
carefully-prepared Market 
and Chemicals of descripdion are 
York, Boston, and with Tables of 
EIGHTH VOLUME, commenced with Janvery number. 
DEXTER k CO, PUBLISHERS, 


Spruce Street, New York ; M LM Boson; aad Sonth 
Mb Street, Paan, Pu "S.A. m 


Price z47., with Woodcuts, 


and Current of Drags 
in.each number for Now 
Imports. i 





+ 


By Isaac 
TAYLOR, M.A. With Glossary and Index. 


Sora mere, Te ae! aa 
Dedication— 


ocabularies—N srnea— J he 


. London: MACMILLAN & CO, 
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CHEMISTRY. 


BLOXAM'S LABORATORY TEACHING; 
N A A paki Peer Chemistry. Third Bain, with 
BOWMAN and BLOXAM' S PRACTICAL 


CLOWES' (E) E PRACTICAL and ANA- 


Wish d Rngravings, post Oro. e e cH 
FOWNES' MANUAL of CHEMISTRY. 


, Edited by Hamry Warre. Pg ee ee 
: crown vo, 151. 


VALENTIN'S INTRODUCTION TO 
- -INORGANIC CHEMISTRY. With ôe Engravings, 870, 6r. 6d., - 


VALENTIN’S COURSE of QUALITA- 





ZOOLOGY. ~ 


HUXLEY’S MANUAL of the ANATOMY 
of VERTEBRATED ANIMALS. With Engravings, fcap. Gyo, zar. 


HUXLEY’S INTRODUCTION to THE 
CLASSIFICATION of ANIMALS. With Engravings, 870, 6e. — 


ORD’ 'S NOTES on COMPARATIVE ANA- 
TOMY: a qms ideis of Locturos debvared at St. Thomas's 
Hospital. 


“Mr. Ord bas been very soccosefal in placing beio tho reed fn e 
highly condensed form the principal facts of comparativo anatomy "— 


"GREENE'S TABLES of ZOOLOGY, indi- 





the Tribes, Sab-Orders, Ordern, and Higher of the Act: 

Kingdom, Soa others, 

ae ee aon nae, ith roller, ein IM. 

WILSON'S (A. STUDENT'S GUIDE to 
ZOOLOGY: a af tha Principles of Zoological Scienca Whh 
E TID P ACE y riam Rain. Med. eurn. 


—Lencet. 
“Tha llosratioes aro clear, and the whole work is cogant and compact," 
—Med.-Chir. Review, 

J. & A. CHURCHILL, New Burlington Street. 





BOTANY. 


BENTLEYS ME of BOTANY. 
Third Edition, Revieed and Enlarged, with 1,138 Wood Engravings, 
crown $vo, 144. 


‘58 "Tha whole of tha work bas bom, mom E d 
and rearranged : 





PHYSICS. 


RODWELLS NOTES on NATURAL 
PHILOSOPHY. SUAE or ad oe 

a We strongly recommend sed Notai to all who nood the intellectual 

EE s gu rnc d da clef lamen of Nata Pw." 


avoided thet atrocious aystom ‘of giving carl. 


pre as may help them to scrape through an 


dates I 3c 
" —NATUEX. 


KOHLRAUSCH'S- INTRODUCTION to 
Translated 


HYSICAL MEASUREMENTS. fror. the Fee arr 
Puyicdon by T. TL WaLLxx and H R. PocrEx. With Engar- 
Tyga, Sro, rss. 


J. & K CHURCHILL, New Bangtan Sirot . 


Now ready, post-free on receipt of two penty stamps. 


PRYDE'S CATALOGUE of MEDICAL 
and SCIENTIFIC WORKS, new and second-hand —]onw PrrDx, ` 
Medical , 8IL, E daS Sauchiohall Street, Glasgow, 


DR. LIONHL BHALE’S WORKS. 


+ PROTOPLASM.—r. pera Te oa a Speculative 
"BIOPLASM, or pow reedy; Third Edition. A A. Cveni. 

a. BIOP &IVING uus S Maton Ge Ga Je A, 

CHURCHILL. 

s DISEASE Sed edit ab P TREATMENT ofthe FEVERISH 

STATE. Second x Pe € A. CHUXCHILL. 

4 KIDNEY DIS & A ERLCULOUS 

DISORDERS Third A CHURCHILL, 

s The MYSTERY of LIFE: in Re D Si William Gale s Gd. JL & 
A. CavzcHILL 


6. The MICROSCOPE in MEDICINE. Fourth Edition, mnch enlarged. 
J. & A. CEU . [In tbe- Prem. 
7. HOW to WORK with the MICROSCOPE. ss. oe pop 


Now ready, Bro, tor, 6. ix 
CLINICAL MEDICINE; 
Lectures and Essays. ~~ " 
By BALTHAZAR FOSTER, MD. F.R.CP, 3 
Profomor of Medicine in Queen's College, Physician to the Gonoral 
Hospital, Birmingham" 


^ Tis Todi ay boten up. ih advantage and ndo read Wik cou 
fidence as to its genuineness, and laid down with a feoling of admiration of 
the author's appreciation of chnio | facts, and his facile and reasonable 
Anethod of putting them."— British Medical Journal, 


J. & A. CHURCHILL, Now Burlington Bre. ©- 





SCIENCE PRIMERS IN PREPARATION. 


INTRODUCTORY. By Professor Huxley, 
F.RS. 


BOTANY. .. By J. D. Hooker, CB. F.R.S., 
President of the Society. 
ASTRONOMY. ‘By J. Norman Lockyer, 


F.R.S. 
MACMILLAN & CO., LONDON. 





Noarly ready, in Bro, cloth. 


INAUGURAL ADDRESS to the British 
Association for the Advancement of it of Sanco; Belfast, Angust 
1874. By JOHN TYNDALL, President. S - 


London : LONGMANS & CO, 





NOTICE.— To Science Classes. — MOT- 
RY’ FURNISHERS, 


CHANGE STREET, MAN all the Aue 
in the SOUTH KEN. TLISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 
eee DUE tes Pie TM IE 
to show purchasers spocinons of various 
or to on zpphcstion. Orders exceeding £a in value 
delivered froc to any railway station in England. 





hes received eminent Collector to offer for Sale a 
e M of Dern Wartarctiicy 

handles, &c. Somo of these are of rare 
types, and in tha, finest condition : bo viewed in the large Room, 
35, Great Romol! Street, from ro to 4. : e 





FINE COLLECTION of FOREIGN and 
BRITISH WOO 


cl re nes meta Soom ae 
Treo Fera, ipi ide eta Gis nn Bee 
accumulate. viewed from 1o Room (which 
EI Ee Seta of Cc pr epe 
ys 
A oF Fences Minerals, Shells, Insects, &c. Human Skeletons, 
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DIARY OF SOCIETIES. — 


FRIDAY, Sxrrkubxz 25 


Quxxcert MickoecoricAL Crus, at 8.—Onthe Salivary Glands of the Cock- 
roach. By T. Charters White, M.R.C.&. 








TO'SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


thet ihe jud ston of a makiy Diary 
proviscial Scien. 


scientific terary , the Publishers have determi, - 

- depots a portion o Overtiscment columns to this and 
te insert NOTICES OF MEETINGS, SUB F LEC- 
TURES, Or., « neninel charge of One Shilling for sock 
taser tion, 


Orrick—a9, BEDFORD STREET, STRAND. 





EVERY THURSDAY, PRICE 44 
“NATURE.” 


CHARGES FOR ADVERTISEMENTS. 
Tres lines in column, as. 6d. ; gd, per Hine after. 


One-cighth page, or column ... 


Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co, 


OFFICE: BEDFORD STREET, STRAND, W.C. 


“ NATURE.” 


Nearly all the Back Numbers of NATURE be obtained 
through &ny Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re- 
should likewise 


P4 d. 
o18 6 
o 
o 
o 





Now ready, Vol. 9, bound in cloth, price 10s. 64. 

Cloth Cases for binding all the volumes, price Is. 64. each. 
Reading Cases to hold 26 numbers, price as. 64. 

To be had through any bookseller or newsagent, or at the 


29, BEDFORD STREET, STRAND, W.C. 





HAIR COLOUR WASH.— By damping the 


hair or whgjakers with Wash, ti oe 
hair becomes its Meier A arias by an occamonel 

Tos. 6a, sent for P. —ÁLEX. ROSS, 148, High Holbora, Lon- 
don ; and all Chemists. 









©. TISLEY'S 
PENDULUM APPARATUS, 


O00 00 


o 

IR 
N.B.—B8pocimen = per dozen... 3 
A Bet of Including Turo fom T: IÍíDII!s- 
Ditto traced on blackened the Lantern .. per side o 3 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, 


F ne perforining meny of the axperiments, incinded in tho Christ- 
e: Lectures gives by Dr. Tyndall at the Royal Institution «- £s s o 


TISLEY AMD SPILLER, 
OPTICIANS, &c., 


172, BRQMPTGN ROAD, S.W. 
(Three minutes’ walk from fouth Kensington Museum). 


W.'LADD & CO. 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appotniment is the Reyal Insiisiion of Great Britain), 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 


II & 12, BEAK STREET, REGENT STREET, W, 


aD 
199, BROMPTON ROAD, S.W. 


| ESTABLISHED itas. 





RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’ 8 MOC-MAIN LEVER TRUSS 


JOHN WHITE, 228, Piccadilly, 
Eres ole sR prs wie. Gd, and 
m Dahal’, Te a se 
ELASTIC STOCKINGS, KNEE-CAPS, 


in texture, and inexpensive, and drawn 
4 Gd, re Gd, vor, and each. 





JOHN WHITE, Mamfacue, 238, Picadilly, London 


PURE AERATED WATERS. 
ELLIS'S 








“R ELLIS & SON, RUTHIN,” and every 
EE RA Mark. Sold everywhere, and "Wholesale of 
R ELLs & Som, Ruthin, North Wales. 

LONDON AGENTS ;—W. Bast & Sows, Honrletta Street, Cavendish 





| NATURE.—Wanted clean Copies. of Nos. 
Street, Strand, W. 


e 10» 13 and r6. Barone DIS, ey, Bodied Sat 


NATURE 
“NATURE” SERIES. 


A SERIES OF POPULAR SCIENTIFIC WORKS. 
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Vol. L—The SPECTROSCOPE and ita APPLICATIONS. By J. Norman Lockyer, 
F.R.S. With numerous Second Edition, crown 8vo, 3s. 6a, 
“(To any student who wishes to make himself, in a comparatively short timep well acquainted with the principles and the 
application of the spectroscope, we cannot recommend a better treatise. — Wertesinster Review. 


Vol. Il.—The ORIGIN and METAMORPHOSIS of INSECTS. By Sir John Lubbock, 
M.P. F.R.S. With numerous Illustrations, Second Edition, crown 8vo, 3s. 64. 
“We invite attention to th@admirable manner in which the sybject of insect metamorphosis is illustrated by excellent figures." 

—Fiedd. M 

Vol. III.—The BIRTH of CHEMISTRY. By GF. Rodwell, F.R.A.S. F.C.S., Science 
Master in Marlborough College. ‘With numerous Illustrations, Crown 8vo, 35. 6G. 

' Mr. Rodwell’s work is the product of ion, Chemists cannot fail to enjoy it, and those who are-not chemists 

will be tempted to enter on the study of its m ex." ist and Druggist. 
“A thoughtful, suggestive, and decidedly readable worl."— Quarterly Feurnal of Science 

The TRANSIT of VENUS. By George Forbes, B.A., Professor of Natural Philosophy 
in the Andemonian University, Glasgow. ° With numerous Illustrations Crown 8yo, 31. 6a. 

e Ben To, be shortly published. 

POLARISATION of LIGHT. By W. Spottiswoode, LL.D. F.R.S. With numerous 
Illustrations. Crown 8yo. A 

The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 
Anatomy at St. Mary's Hospital. With numerous Illustrations, Crown 8yo. - 


On BRITISH WILD FLOWERS, considered in RELATION to INSECTS. By Sir 
JOHN LUBBOCK, M.P. F.R.S. With numerous Illustrations Crown 8yo. i 


MACMILLAN & CO., LONDON. 





JUDSON'S DYES.—18 Colours, 6d. each. | INTERNATIONAL EXHIBITION PRIZE 


RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in ro minutes without solling the hands. 
Full Instructions supplied. Of all Chemists and Stationers, 
JUDSON’S DYES.—Dyceing at -Home.— 
JUDSON'S simple DYES are most useful and effectual. Ribbons, 


min rida at diese can. nally be in 
ao Sie: Gag Cla, 


JUDSON'S DYES.—Photographic Paper 


Poaltrves or Photo-Prints should be in hot water and then sub- 

mitted to a bot bath of JUDSON'8 DYES. Boautrful effects are thus 

phi Deca E TE e odon 
for general Cartes de Visite. 


tinting. Dyo your 
JUDSON’S DYES. — Ferns, Grasses, 
Flowers, and Seaweeds may be dyed most exquisito colours groan, 
$UDSONS ria aan crete ee may ia cool 
JUDSON'S DYES.—Ink-— Ink — Ink.—A 


uper Boti of JUDSON'8 DYES, violet, magenta, will 
mike pie tant ere PEE ca mhna Dy asiy ak 
wator, 


JUDSON’S DYES.—For Colouring Archi- 
tectural Piana, ie. — Much tronble may bo sved in grinding up colours 


JUDSON’S DYES.—For Staining Wood.— 
Wi 


SIXPENCE PER BOTTLE, 


OG Chemists and Oflmen in London, Chemists and Stationers in the 
Country. - è 


HOLLOWAY’S PILLS and OINTMENT. 


MEDAL AWARDS, 
London, 1851. Paria, 1855. London, 186a. Vienna, 1673. 
, FOR EXCELLENCE AND CHEAPNESS, 


M: PILLISCHER, 


Optician and Manufacturer of 


ACHROMATIC MICROSCOPES, 
and all kinds of Sclentific Instruments, 





As supplied to the prz Unt 
verxities and H 





Ject-glasees, from } ink, we 
ect- to Š 
for their | De- 
fining and Penotratmg 
PILLISCHER'8 Improved CLI- 
I THERMOMETERS, 
m Staing mref P in, 
1H, ws ,6in, m Wooden 
ie. hidni a 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY RE HAD ON 
APPLICATION TO: 


88, New Bond Street, W., London. 


“a 


P, 


vs 
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WORKS IN MEDICINE, &o, — | TRESSES, (Seltadiusting) in use for the 


hus 
From ros. each SALMON ODY & by appointment to the Arm 
and Navy, soa, Strand, Londen. Price List i 








post free, 





Dr. McCall Anderson onthe TREATMENT 7 

Cae Com OSAIN; with an Analysts of Eleven Thousand CHEST EXPANDER and TROUSERS 
com 8s. ; Ladies’ Chest Expanders . 6a, — 

Dr. T. Clifford Allbutt on the USE of the | MON ODY & CÓ, ays, Stand, London ners tom dia Palo 


OPHTHALMWMO COPE in DISEASES of the NERVOUS SYSTEM 
and of tho KIDNEYS, also in ceitain other General Disorders. $ro, 
Iy 





ELASTIC STOCKINGS for Varicose Veins 


Dr. Wilson Fox on DISEASES of the or Week Joints ; and LADIES’ ABDOMINAL BELTS, mads to 
STOMACH a Third and Revised Edition of the DIAGNOSIS ODY & CO one ee meammahent and prices post freo SALMON 


and EEN of the VARIETIES of DYSPEPSIA vo, 





Dr. Wilson Fox on the ARTIFICIAL PRO- 
DUCTION of TUBERCLE in the LOWER ANIMALS With 
Plates, 4to, 5s 64. 


Dr. Wilson Fox on the TREATMENT of 


HYPERPYREXTA as illustrated in Acute Artcular Rheumatign by 
means of the Kxternel Apphcaton of Cold. $vo, ar. 6a 


Professor Flower’s INTRODUCTION to 
the OSTEOLOGY of the MAMMALIA — Lectures at the Royal Cal- 
lege of Surgeons, With Illustratons Globe 8vo, 7s 64. 


Dr. Wharton Hood on BONE-SETTING M ATC H ES 
| kins ees cg y Penney Treatment of Joints crippled by In- " 
ory, Rheumatigm, Inflammation, &c. Crown 8vo, 4r. 6d. = 


BRIANT&MAYS 


Dr. H. Maudsley’s BODY-and MIND: an 
Inquiry ae iri que s poe Mir uiri specially in teter- 
enco to oe s PE ew Edinon, Psychological Es.ays 


DE ins me uide add OTR BATHS DO.» pasadi Beyaclds" SYSTEM of MEDI 


Sea-bathing Places Fcap fvo, 35. Gs. CINE. In 8vo, pnce ass cach. 
Dr. J: Macpherson’s The BATHS and Vol I —GENERAL DISKASES: or, Afüctious of the Whole System. 


WELLS of EUROPE : their Action and Uses, with Notices of Ch- | Vol IL—DISEASES of the NERVOUS SYSTEM and of the STO- 

matic Resorts and Diot Cores New Edition, Revised and Enlarged. MACH Second Edhnon 

Extra fcap 8vo, 6s 6d. ‘ Vol. III.—DISEASES of the DIGESTIVE SYSTEM (continued) ; Dis- 
oases of the Mouth ; RCULALORY SYSTEM, 3 





Dr. E. C. Seaton’s HANDBOOK of VAC- | Vol. IV.—DISEASES of the CIRCULALORY SYST e Blood. 
CINATION, E fexp. vo, 8s Ga. i Pleni x the Unnary, the fan ee 
MACMILLAN & CO., LONDON, ; MACMILLAN & CO, London 








HEALTH FOR ALL. 


RESTON’S PURIFYING PILLS.—The BLOOD MEDICINE. Sold in boxes at 742, 1s. 1p, and as. 94. 
Sent free on recept of 8, 14, or 33 stamps. 

This fine BLOOD Medicine ws warranted not to contain a single particle of MERCURY, or any other Mineral, but to consist 
entirely of Medicinal Balsams PURELY VEGETABLE. One trial will convince anyone of their efficacy ın all diseases of the 
Head, Chest, Heart, Langs, Kidneys, Liver, Bowels, and likewise in Skin Diseases. These Pills create new, rich, and. pure blood, 
and expel all impurities, They give IMMEDIATE relief, and very quickly cure, as a single box will prove. 

They strengthen the constitution, improve the health, and greatly prolong life. 

There is considerable saving in baying tho larger boxes, as a 2s, 97. box contains 100 pills. 

As a family medicine they are greatly to be preferred, as they do not act upon the bowels, and are not in the slightest degree 
opening. 

Prepared only by THOMAS PRESTON, M.B., at the City Medical Hall, 84, Long Lane, Smithfield, London. 

*,* The Government Stamp is on every bor. 


LUNG HEALER, 


FOR DISEASES OF THE CHEST, THROAT, AND LUNGS: 








a priors LUNG HEALER isa fine Balsamic Elixir which acts direct upon the Lungs, Biving immediate 


relief, d eventually z permanent and lasung care, even in cases where everything else has been tried and fail 
LUNG HEALER quickly cures Coughs, Colds, Asthma, Tightness or Wheenng at the Chest, difficulty of Breathing, Hoarse- 
nem, Phlegm, Tickling of the Trout, Shormess of Breath, Incipient Decline, Numbness and Weakness of the Langs, Pains in the 
Chest, and Wasting Influenza, Hectic Fever, Night Sweats, Decay of the Lungs, Tubercular Disease, Expectoration, Palpitation 
and all the symptoms of Impendmg Consumption. 
LUNG HEAL a the Lungs aud thereby prevents Consumption. The Voice improves; Coughs and Colds are 
ed against. It thoroug 7 marate oe consa tive taint if taken in time, and all who may be threatened with 
ecline may rest in safety after a fow doses of LUNG HEALER. 
Sold in bottles at 2s. 92 .by THOMAS PRESTON, M.B, at the City Medical Hall, 84, Long Lane, Smithfield, London. 
The Government Stamp is on every bottle. 
*." Order of any Chemist, 
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SECURITY FROM FIRE AND: THIEVES. ' 


CHATWOOD'S “INVINCIBLE” SAFES 


CAN ONLY BE HAD IN LONDON, AT THE DEPÔT, 


‘120, CANNON STREET, E.C. i 


Chatwood's Invincible” Safe Depót is situate near King William’s Statue, at the corner 
of Cannon Street and King William Street. A Price Last containing full details of the construc- 
J e tion of these Safes 1s forwarded post-iree on application to SCOTT AND LIDDELL, Sole Agents. 

e The list is Net Cash, and for quality cannot equalled, comprismg, as they do, the lut 2 
quality with solid lock case, and the frame, and the list 8 quality with intersected metal ; 
carvilinear ego claw bolts, and gunpowder-proof unpickable lock. The only secure and 
reliable Safes sold, and, as proof thereof, is the only Safe made subject to Thirty-mx hours’ 
teat dth ady kind ' of burglary’ appliances before delivery. 


PRIZE MEDALS. . 
Paris, 1867. Havre, 1868. Dublin, 1865. Oporto, 1868. Vienna, 1873. 








120, CANNON STREET, LONDON, E.C. 


L. OERTLING, 
TURNMILL STREET, NEAR FARRINGDON STREET STATION 


(LATE OF 27, MOORGATE STREET, CITY), 
MANUFACTURER OF 


CHEMICAL, ASSAY, AND BULLION BALANCES. 


Maker to the Bank of England, Amy Ofe “of tio Royal BURN es &c. " 
By Appoinisient, 
Hydrometer and Saccharometer Maker to the Board of Inland Revenue. 
Counci Madal, 1851. ^ First Class Madal, 1854 and 1862. 


A FEW ARTISTS PROOFS 
PORTRAIT of PROF. TYNDALL, F.R.S., D.C.L., LL.D. 


(ENGRAVED ON STEEL BY CHAS. H, JEENS), 
Have been printed on India Paper, and may be had at the Office of MATURE, 29, Bedford Street, Strand, W.C. 
PRICE sa, EACH, 
OR THROUGH ANY BOOKSELLER. 


"MAZELINE" GOLD JEWELLERY. 


(Catalogue post free.) 
GOLD.—Supereeded by the above imitation Jewollery—sold, cheap. 


durable, and 
ee. GOLD. copied in the and detect 
18e. GOLD. fries mares Bac ede pide dios (English, Pk Gene hn Italan, CS 
* MAZELINE" GOLD JEWELLERY, 
Pepe ea SCENE lon Pear, and dogn Vy any IMITATION YET offered tothe poblic; It 13 solid, durable, and cheap, retaining to tho last 
CASH PRICEB. 
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age ae: ee th eee ee E Poco, an i Ed Cross, ts Gal to 4r Gal, Ladies’ Gom Ringa, ar. to 
ur Wording" Ringa, rr. to as Finger Rigs, as Gd. to Gs. pcre; Guide rr to y Is tow 
east Ping, 55 to f us. Gd. to 73 G4 , i ee ES Penal 
Cases, as to 4s 6s. ving denied a arg ament Gf capial an ead sot with Brilliant, &c 
wing devoted a a length of ne to the completion and production of the above, are pow enabled to offer V", 
CAUTIO [prie rao: end. pied ski aces d es 

N.— persons are on. ducet pi tho ies and an mame F 

Vw tisteibc bag to ptit tha pubhc on thei guard pon E Lacon: 
N.B,—Every watch is for two yoars. Names and Addresses should be distinctly and clearly written in full 


Full-priced Catalogues and Press Opinions of the “MAZBLINB” GOLD JEWELLERY to be obtained ot 
MESSRS. MACMILLAN & CO, 
WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 
17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 


P.O O to be made payable at Post Office, Street Without, London, E C 
* AGENTS WANTED for the abore throughout the muted Kingdom. LIB TERMS. 





Printed by R. Cray, Sore & Temas, tg wad Bond Ser DHL to he Cay of Landen en panied by Macau A Cou, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground e. 
Of Natwre trusts the wind which builds fer aye." — WORDSWORTH 
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“NATURE,” 


Tbe Fourrn Evrriow of NaTUmE for AUGUST so, containing a STxxL 
ExaGmavi&G of Prormsson TvXDALL and his IMAUGURAL ADDRESS at tho 
Merria of the Burri&s Association at BEIFAST, is NOW XXHAUSTED 
with the excepaon of A very rew Cortes, which may be had at the Office, 
price Owe SALLING cach. 


99, Bedford Street, Strand. 


YORKSHIRE COLLEGE OF SCIENCE, 
LEEDS. 
Presidemt—Lord F. C. Cavom, M.P. 


The FIRST SESSION will commence on MONDAY, October s6th, 
1874, and termmete July s3rd, 1875. 


CLASSES. 
Matbormatca— A. W. Rucker, M A., Fellow of Brasenose Col- 
loge, Oxford Foo, £3 135 Ga par semon, 
i o em Professor A. W. Ritcker, M A. Foo, Gs ras, 6. 


—Professor T E. Thorpe, PhD. F.R.S E F.CS 
sermon. 
Professor T E. Thorpe, Ph D. Fee, from £4 4f. 


per month , deli rae £ 17 174 

Mr a Calon Clin enirn Po hy pa satoa, e 
Gonville Cains e, Cambrid 
MN E Es Wake by the Cloth 


workers’ Company, London) Foes: =: Comms A dio ros 5 Course B, £5 55 
‘The arrangement for Evening Classes will be announced hereafter 
Prospectuses of the Courses of Lectures are now ready, and may be had 
by written application to the Secretary. 

J. D HEATON, Cbairnan. 
Sept. 24, 1874 HENRY H. SALES, Secretary, 


STATISTICAL SOCIETY. 


hanged ia, is Hereby ar Gavoty Hus He rcnt mme ien iip Ra 


Mirac x SOME i T HOUSE TERRACE Entra ice), 
bTRAND, W.C, 


[AN Rights are Reserved 





LONDON LIBRARY, 
12, ST. JAMESS SQUARE —Foandod in 1841. 
Patron— H.R. H. Tur Paurce or WaLa. 
President—Tuomas CarLTLE, ESQ. 
. This Library contains 90,000 Volumes of Ancient and Modem Literature, 
Subscription, 


in various 43 a year,or £s with Entranco Fee 
of £6; lafo y dado: 
zd Volumes Are ey REM and Ten to Town Members 
ng Room rom Ten to half-pest Sux. Prospectus on applcaton. 
Catalogue, N inthe pros. 


ROBERT HARRISON, Secretary and Libranan. 





TWO COURSES of LECTURES on GEO- 
LOGICAL MINERALOGY will be at King’s Collage, London, 
Professor TENNANT, to which A dips aro admitted on paying 
College Foes. One Course r given oa Wednesda apnd Frida 
Mornings from Nme to Ten o'clock, DNESDA 
and tormmating at Easter, 1875 other bg ioni 1 


A a mon Engir to Nina c iig oi eripe = 


PRACHCAL INSTRUCTION in MINERALOGY and GEOLOGY 
Nimm by Profesor TENNANT, F.G S., at his remdence, 149, Strand, 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound Genera] Education for Boys 
a attention to Science, particularly to Chemistry, both theoretical 
PRS ; Dr Ap Sait ERR Dy DE a ERS: br Velen 
RS., Dr. W 
C. WILLMORE, Principal. 











ST. MARY'S HOSPITAL MEDICAL 
SCHOOL. 


THREE OPEN SCHOLARSHIPS and TWO EXHIBITIONS, 
FG parts iier apply to the Dean, St. Mary's Hospital, Paddmgtoo, W. 





KING'S COLLEGE. -: 
GEOLOGY.—EVENING CLASSES 


af Thrty GEOLOGY and PALZONTOLOGY 
M v en by tbe cb ED Qo NES, Mon- 
v CERE UNI Odo s There additam, far 
day Ep. come of London on Saturda 
Fui hari bast Teas ce ne Excurmon of two or three days’ 
at a distance from London in the Easter Term. 


For addrnonal informauon apply to the Secretary, King's College, Sirand, 


A Course af 





ROYAL COUNCIL OF PDUCATION = 


and Classrooms of Berners College aro 
Peo EVER DAY dnd EVENING: ThA anb ERA cf see a 
Kxarinanons can be studied racer Meret ie d eri Foes 
moderate Aralyæs and invesngations peat mera APAY. to Prot 
E. V. Garpaur, F.E.S., F.5. A., 44. BernerseSirest, W. 





MEDICAL EDUCATION of WOMEN.— 
A MEDICAL SCHOOL for WOMEN will be Opened in London on 
October 13th —All particulars can be obtained from the Secretary, Miss 
Heaton, 30, Henmotta Street, Brunswick Squar 


. 


Mr. C. H. LAKE (Graduate in Honours, 
Londen) rece receives a limted mmber of RESIDENT PUPILS. Tet- 
monials from the late J. SM Dr. Trodal, ke Science ggcciv es 

e careful attention, — Wibernden, Caterham, Sarrey. 
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MATRICULATION EXAMINATION, LOND. UNIV. January 1575 


F. A. HANBURY, M.A., Wrangler and late 
Senior Scholar of his Coll READS WITH PUPILS for thm Exam. 
Ho is ee ee 
and has Teen paitičnlariy succo 

f the Honours BA in Moss panei 
- A Class will commence 
Focs for the two, £14 and . For farther 
s Inn, {W.C —A few Remdests can be 
"s house at Clapham. 


ronan ox i beat 
eoad kn 3 
Teia 
PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL. SURG. 
Decomber 1874. 


F. A. HANBURY, M.A., Wrangler and late 
Senior Schojar of his Cal Collage, PREPARES, PUPILS for thie Exam 


Ha is assisted aed bas 
AU RE a Hae eS eee 


arma trom 8 to re Guineas, md 
e tha das. For- farther 








nd tine 


EVENING SCIENCE LECTURES. —Mr. 


d Hoe, yo lad m on Thursdays, at 8 p.m. 


Lectures, on Fridays, at 8 p m. 


Pros, Second 
45 Vi Clase, 23 


MA HEMATICS apd SCIENCE.—Pupils 
sity Grotto Peres AM rue 
sw Chowk he Beles, tra, 6, Walls Road Regent's 


PRELIMINARY EXAMINATIONS of fe 
APOTHECARIES' HALL— 








SCIENCE TUITION by CORRESPON- 
DENCE —For terms, apply to D C.L., care of Macmillan and Co., so, 
Bedford Street, Strand, Loogon, W.C- E . . 


PRIVATE TUITION apie Clergyman of 





SUPERS Homa corta combad wih mtoo, KECRITES FOUR 
bon reference MA. EAE fice Tm 





MICROSCOPE by Smith and Beck for Sale, 
s accesories. T whole boe 
o be sold dee aim Cer iux RH ene 
Co , so, Bodford 3troet, Garden, W.C. 


A pan requires à RE-APPOINTMENT. 


the Elements of Natural Sclence, together with all 
best references can be — 
of NATURE, 99, 








Gaa Sred, vi Ones we line 
x, d, i (adjusting) Objectives, &. U 
and other particulars apply by UE aaor e Enb 
of NATURE. 





SCIENTIFIC LECTURES.—A Gentleman 

Santis debeam E veris [desig paye iai 

teulars to S.E P, care of coiled and Co. ag, Bodied Stet, 
. Boge, W.C 


SUNDEWS—DROSERA ROTUNDIFO-" 


LlA.—Soe NATURE for Saptember 3, pago 367. One Plant, gd., or aix 
"strong in flower, or seed, ax Ga. Free by post. 


A. W., Higbampton, Devon. 


GEOLOGY. -ELEMENTARY ILOCERC: 
TIONS to illustrate the New Editon of “L 
- of Geology, 
mera, all the R met Pibenn ca) is sr. 
gist to Her Majesty 149, Strand, 


»" and facilitate the important 
gen Boe Ia Geology and Mineralogy by Professor 


Practical Instruction is 
TENNANT, FRGS, at 149, Strand, W. 


MINERALS and ROCKS, Classified after 
Miller, Dana, and Rose i100 
oun om 

6 150 Po 


(mostiy of tho Ed uds 
(ris co" RECENT SHELLS? so genre, AE, sos diio, Da ot 


uic c E 


78 s 





STQNE IMPLEMENTS.—W. CUTTER 
received amiant Collector to offer for Sale a 


fine and extensive sot of Danish War-hatchota, Knives, Chisels, 
Handles.: Dall, 1 &o. Somo of these aro of rare 
types, and in Bowl cosditioa : may be viewed 3 the large Room, 
35, Groat Russell Street, from ro to 4- 





THOMAS D. RUSSELL, 


GEOLOGIST & MICROSCOPIST, 
48, ESSEX STREET, 8TRAND, W.C. 
(Late of Arundel Street.) 





^ Collections and Specimens of 
British Fossils from the Crag to the fuhren Inclusive. 


Detailed Catalogues podsreg. 


NOTICE.— To Science Classes, — MOT- 


Orders exceeding in valso 
delivered Wee to any railway station in England. a 





TRUSSES (Self-adjusting), in use for the 


ore coke each. SALMON € ODY & ppe a. a 
TOM ros. eee to Army 
and-Bavy, apa, Londos. Price List post 


CHEST EXPANDER and TROUSERS 
BAe Oe A CU, agi, eae, Lenton, Eaabiahed fue 


ELASTIC STOCKINGS for Varicose Veins 
e Weak Joints; ant LADIES’ ABDOMINAL E, faade to 
Directions self-moasurement 


ODY & CO., 99, Birand, London. 


TUITION in CLASSICS, ENGLISH LAN- 
GUAGE, HISTORY, and LITERATURE.— iae Tutor 
above Subjects. Prepares for the Public Schools, U. 

Amay Addres Turor, is, Gledhow Terrace, South 





-e 


The - REV.L. HENSLEY, Vicar of Hitchin, 
Horis, formerty Fallow and _Amintant Tute of Trinity Ca 
examinations ; and has now vacancies. 


Oct. 1, 1874] 1 
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Price as. 6€., free by poat for as, rog. 


THE NEW QUARTERLY MAGAZINE 
FOR OCTOBER. 





CONTENTE. 
cree Portigal” (Concluded. ) ohn Latouche. 
‘Tho Fauna of Fancy.” Be Pace Pore led 
m 


“A Soa ok A'Novel. By the Author of { Olive Varcoo ” 

'8 " By Nathaniel A Hamon 

“y be Character ot " By Robert Buchanan, Author of “White Rose 
“Rumal Farms ” BY Richard Jeffetics 

“In the Rue Frobde.” AT By Katharine S. Macquoid, Author of 


London: WARD, LOCK, & TYLER, Warwick House, Paternoster Row. 








NEWMAN’S ENTOMOLOGIST: 
A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Epwarp Newman, F.L.S. F.Z.8, kc., 

Late President of the Entomological Society. 

Tho objects of the Aatemedegist are to give covery Information about In- 


expecially to work out the 
Sed Pow Irem Vrae. bie eet eed 


Published on tho First of every Month. 
PRICE SIXPENCE, g 
SIMPKIN, MARSHALL, and Co., Stationars’ Hall Court. 


THE JOURNAL OF INDUSTRY: 
An Ilustrated Record of Manufa Inventions, and the Arte 

pn nventions, AppBed 

64. MONTHLY, or POST-FREE, 6r. 64 PER ANNUM, - 
The “ Journal of Industry " fs i:ued with the object of promotmg the in- 
enu A Meee eee «um s 
The Collection of Valuable Information from all parts of the Industria 


*.* This Journal has mow the Largest Circulation of any Publicanon of the 
kind in the World. 


Publahed by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 





MACMILLAN’S MAGAZINE. 


No. 180 FOR OCTOBER. 
Prick ou 
CONTENTS. 


—* Priestley.” Professor Huxley, F.R.S 
Lee Del : The Sie or cn nels Hee Three Yen Ago.” Chap. 
ters XXÍL—XXIV. 


—'' Lady Duff Gordon." A short a 

3,—* The Fool of Frre Forks.” A‘lale By Bret 

7-—“ The Poor Wintes of India. A Few Words regarding them.” By Sir 
Alexander Arbuthnot, K C S.I 

8.—'' Prosna and tho Vaucan.” 1I. The Relations between Church and 





On the ust of evory Month, pp. 32, Svo, with ar least Ono Plate, 
e 
THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN, 


Edited by Hxwxr Taso, M B, F.L.8, British Museum, assimed by 
J. G. Baxa, F.L.5., Royal Herbanum, Kew 
Subscriptions for free in the United ) payable in 
advance to the Bini Moma Ranken And Co Mut. 
Maryde-Scrand, don, W. whom may obtamed ume 
18ra reis Ge. bound in cloth) ; also covers for the volumo (puce ur.) 

back numbers, 


«THE GARDEN," 
A Wockly Dhistrated Journal devoted solely to Horticulture in all rts 


“THE GARDEN "is conducted by WiLLIAM Rosnaox F L.8 , Author 
Flowers for Engleh Gardens,” “The 


The Flower Garden. Hardy Mowers, 
The F Garden. Te Ces 
ruit 
Room and Window Gardena. Greenhouse and Stove. 
Notes and i The Hoasebold 
i Wild Garden. 
‘Treas and Shrubs, Kitchen Gardan 


obtalmed 

Pook j at 4a par It may also be had drect from 

oora , 95. 94. ior a Halt-yoar, and 19s 6« fora Year, 
advance, and ín Monthly Parts. Specimen 


a7, Southampton Street, Covent Garden, W.C. 








THE ZOOLOGIST: 


A MONTHLY JOURNAL OF NATURAL HISTORY, 
e 
Conducted by Enwarp Newman, F.L S. F.Z 8. kc. 


The Zoolapis! was catablinhed in 1843 to record and observations 
on subjects mmiler to those treated of m White's ‘“Naturel History of Sel 
borne," and the success which has attended it n su cont that its plan 
is acceptable to “ out-of-does parurali«s ,” those who ht 1n observing 


erary 
has been aamsted by more than two hundred of our very best roclogmts 
Published on the First of every Month. 
PRICE ONE SHILLING. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


THE LINGUIST, 


EDUCATIONAL REVIEW: 


A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, 1874), on the Languages, Antiquities, Scenery, Races, 
Creeda, and Legends of all Countries ; contaming also copious 
Reviews of New Publications— British and Foreign—Trensla- 
tions in Prose and Verse, and thoreughly practical Lessons in 
European and Oriental Languages. Twenty-four quarto 
Price Sopence. Obtamable through all Booksellers and News- 
vendors m the United Kingdom, or direct from the Publishers, 
post-iree, Sevenpence. 

London: Thomas Cook and Son, Excarsionists, Ludgnte 

Circus, E.C., and 105, 106, and 107, Fleet Street, E.C. ; Hod- 


.der and Stoughton, 27 and 31, Paternoster Row, E. C. 





THE BREWERS’ GUARDIAN: 


A orini MI aed Putas Maio oo o 
ing, Legal, and Parbamentary Matiors. 


Raview or THE MALT amp Hor TRADES, amp Work anv Srrut TRADES 
Record 


"The Official Organ of the Brewers’ Sochoty. 
(Founded 18es. 
“The Brewers’ Guardian” is on the £ of avery alternate 
offically connected brewing mtorosta, 


ME 10.0 ber Minus, pt hon dating Dr. aig qrareic-da 
any qi y- 
Single Copies, es ech eruta inr tai MN abroad, 


Officee— s, Bond Court, Walbrook, London, B.C. 








Price 148., with Woodcuts, 


ETRUSCAN RESEARCHES, 
TAYLOR, M.A. With Glossary and Index. 


By Isaac 


Numerah— Eystaphs— Wi Kmshtp—T gual I fons 
— Forms of Dedication—Tbo Ancient Nomes—The a. 
London: MACMILLAN & C. =. 
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THE 


“JOURNAL OF APPLIED CHEMISTRY, 


. 4 MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as LLL EN 

Ar Two po and T pe amm, or One Dollar 
Seventy-five Cants paid 7e, Conia pee ae Sees DUM 


Articles am Ganeral 
4 Rech number contaius Origmal A mos Chemistry appllad to 


and Mannfactures ; 
Bea Tumia, Drang, and a n S 


A suitable space is also devoted to Practical Recipes and interesting Saen- 
"f allani carey rwprwd Markot Reviews and Prins Currant of Drapa 
sac Se Dt eine mmber br New 

EIGHTH VOLUME; commfooed with January momber. 
DEXTER & CO. PUBLISHERS, 
! Now oe! ee Pn 8. A. eae Hi Est 





THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND’ FARMERS’ CHRONICLE, 

Kdieed by Joxw ALO&xmOw CLAXXE, Secratary to the Cantral Chamber of 


Devotee special attention to the flectusioss of the Cham- 
Agudouktzre of Great Britain (which sow upwards of 
18,000 members), bosides grviag papers practica] farrarmg, 
*nd a meas of intelhgence of valne to the 
Tha Londoa: Cora, Bood, Ei Cattle, and other keta of Monday 
are specially reported m oumal, which, 
evening so as to inbure to subscribers by the first post 


œ Igs. @ year post free. 


- Published by W. PICKERING, ar, Arundel Street, Stxad, W.C. 





THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 


Price Sixpence, monthly, s4 pages $vo., with occasional IIh:stratiomm, 


j bound m cloth) may be obtained by purchasers of 
the entire sotto date, at tbe increased price of ros. each; the succeedmg 
vols. may be had separately or together at 7s. eroh. 


London: JOHN VAN VOORST, 1, Prternoster Row. 


N B.—Conmunmicationa, kc., should be sent to the Editors at the above 
address, 





AN ELEMENTARY TREATISE ON 
By JOHN PERRY, BE» Whaworth Scholar, F.CB, 


late Lecturer on Physics at GEH 41. Gd. 

When boys have acquired an uM 
desde pic Greiner penc uU T LES they 
have learnt, sies ee aa» betore 

to 


e antl tl Payne Ce; tier da whole 
m followed or not; to for scholarships at the Unrversibes. 
spd to boys peparing (om the oremiarona a! Woolwich and Coopers 


MAGMILLAM & CO, LONDON. 
Nearly ready. . 


CHRISTIAN PRAYER and GENERAL 
4100) PRIZE ESSAY. 


By GEORGF J ROMANES, 
contams much matter relanng to the ph.losophy of 


‘Ales ui Appels eruere cive ot Mass on, Knight, |- 
The 


MACM LLAN & CO.. Cambrides. 


CHEMISTRY FOR STUDENTS. 


BOOKS ON SCIENCE. 


The GEOLOGY of the VALLEY of the 


THAMES, By JOHN PHILLIPS M-A: Y.R.S., Professor of Gao- 
in the Ur of Oxford. and numerous 
aut. 


which wo havo found in the pages of A 
VESUVIUS. By John Phillips, M.A., 

With numerous and Ilietrationa, Crown M0; dor. d. 
* Professor Phillipa has undertaken to give an authentic hi of Vesu- 
vins from the days of Crassos to the and of 1868, and to explain pbeno- 
mena cf tbe burning mountam according to the laws of a rigid induction. 
His plan bas been successfully cared out, and has in a work of 


DESCRIPTIVE ASTRONOMY. A Hand- 
book for tho General Reader, and also for practical 

With se4 Iltustranons and numerous Tables m F. CHAM TA E 

F.RAS, Barrtmer-at-Law. Demy 8vo, cloth, 856 pp, pace ae, A 


A W. WILLIAMSON, Phil Doc. F.R.S., Professor of Chemistry, 
Uzivermty College, London. New Edition, with Solmions. 
Evo, cloth, price 8s. Ca. : 


TRY. A G VERNON HARCOURT, M.A F R8, Senier 
Student of Christ and Lee's Reader in : and H, 
G. MADAN, Ma, F of Queen's Oxford. Series L, 
Qualitattvo Exercses, Second : price 74. ta. 


AN ELEMENTARY TREATISE ON 


HEAT. By BALFOUR STEWART, LL.D. F.R.8., Professor of Natu- 
ral H Manchester. , Svo, with 


Collega, nume- 
roas Woodcuis Dmagrams 75. 64. N and 
“The publication of thu mannal is well-timed ; it inchutes 

itr terre ltl tha loading tacts ced petal of this yo -boen 
of the Sclencos, and for the mastery of the portion the 


FORMS OF ANIMAL LIFE. Being Out. 


itoat ot based upon Anatomical 
by and Species and of F. G 
ROLLESTON. MLD F.R. S8, Linacro Profemor of n Ox- 
ford. Demy fvo, price ros. 
A TREATISE on ACOUSTICS. .By W. 


DONKIN, F.R. Pavian. eral 
J. Ed [ sul alkene ti of Astronomy in tho Unrver- 


A SYSTEM OF PHYSICAL EDUCA- 


TION: Theoretical and Practical 
iEn Ec bal oh, Pri 


“Tho work before us la one which should bein the hands of every school- 


master and trees. It is marked in every hne sense, and 
is so clearly written that no ome can mistake its rules. Aron ed) gritos 


a Dd f 
KLEMENTS OF NATURAL PHILOSO- 
Sir W. THOMSON, LLD. DCL. F.R.8, Professor 

; and P. G. TAIT, MA, Professor 


Part Ly 870, 9c. 


Oxford: Printed at the Clarendon Press, and Published by 
MACMILLAN & CO., London, Publishers to the University, — 


» 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE. 


The next WINTER SESSION wil commence an THURSDAY, 
Oct. rst, 1874, when the Introductory Lecture will be given at 3 p.m. by 
SAMUEL FENWICK, M.D., Assistant Physician to the Hospital 
General Foe to Lectures, with two years’ Practical Anatomy, and Hos- 
pital 9o guineas, payable in two of 45 guineas each. 
Library Foe, £1 it Special entries can be made to or Practico. 
The Hosputal contains 6oo beds. There are Medical and Surgical Wards 
for Children, Wards for Syphilis, Special for Diseases of 
Women, Diseases of the Eye, Dimases of the Ear, Diseases of tho Sion, 
and spoctal arrangemonts for Diseases of tho Throat. A Maternity Dopart- 
mont exists for the deltrery of lying-in women at their own homes. 586 
cases were attended last year by the Students of the Hospital 

For instruction dn Mentel Diseases, Students can attend without further 
co the practíoe of Dr. John Millar, Superintendont of Bethnal House 
Asylum, e fow minntos’ walk from the Hospital 

Clinical Lectures, both Modicel and Surgical, will be given every week, 
and practical instructions imparted in all the departments. 

Tho Inpatients during 1873 were 5,613, and tho Out-pathents 43,808; 
total, 49,421. 

At the Medical Collage, which has been enlarged, Lectures will be giren 
on al the subjects required by tho Examining Boards 


Members of the Staf and Lecturers at the College. 


Mr ohn oan Dr A. E. Sansom a pers 
Mr. Y R.S. Mr Jonathan Hutchin- | Mr. HT hands 
Dr. Herbert son Mr. A. W. Barrett 
Dr. Ramalill Mr. Couper Dr. Meymott Tidy 
Dr. Mr. Walter Rivington | Dr. Prosser James 
Dr. H Jackson | Mr. oe Adams Dr. Morell i 
Dr. Satton Mr. Waren Tay Mr. J. E. D. Rogorz 
Dr. Fenwick Mr. McCarthy Mr. Baker 
Dr. Woodman Mr, Roeves 


The fellowing Prizes and Appointments are open without any further pay- 
ment to Students paymg tho general fee of go guineas :— 
Seron Scholarships, to be offered for competition in the Winter Seasion : 
L A Beato of £ to tha Saget ol of less than three months’ stand- 
ing Viio. pasea ni. October, th best examination in tho subjects re- 


fA Scholar ol es tö tio. Staidéar of loas thii, res months stand- 
ing placed second m the above arammation, 
& A Schalaahip of £o in Humen Anatomy for first-year Stodants ; to be 
awarded m April 1875 
4. A Scholarship, value £325, in Anetomy, Physiology, and 
for first-year and second-year Students; E ani KALI 


, valuo £90, for Clinical Modicine; to be 


Tho Duckworth Nolson Prize, valuo £10, for Practical Medicine and Sur- 
Aser irs ios mde of £o Cini 


fpes said Wewnra all dis Claes anc 


kh Four 
ips to In- open to all i 
to -patienta, with the privilege of competing for the Prizes 
above mentioned. 
The office of the Resident Medical Officer, tenable for two yoars, with a 
year. 


salary the first year, and {100 the second 
The odis Junior Remdent Medical 


Chnical Assistants in the Ont-patients’ Department, oach 
ETE salary 25 guineas, 


Pcie Se FR ae Ceri ant Pow rt mortem Clerks, 


A Prospectus, giving detalls, will be forwarded on cathon to the 
Boielt of the actos um rer hleiical Colleen dedi tent 
Further {nformaton may also be obtained from Mr. James EK Adams, 
Treasurer, 10, Fhrsbury E.C. ; oc Mir. Waren Tay, Vice-Dean, at 
the Medical College. 





PURE AERATED WATERS. 
i ELLIS'S 


RUTHIN WATERS, 


Boda, Potess, Saltser, Lemonade, Lithte, and 
for GOUT, Lithia and Potass, 


ED “R. ELLIS & SON, RUTHIN,” and every 
rade Mark Sold everywhere, and Wholesale of 
X Eu M Som, Ratt, North Wales. 


^ LONDON AGENTS ;—W. Bast & Soxs, Henrietta Stroet, Cavendish 
Square e - 


W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By AfPointmeni to the Reyal Insttiution of Great Britain). 
Spectroacopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus. 
11 & 12, BEAK STREET, REGENT STREET, W, 


AND 
199, BROMPTON ROAD, S.W. 


ESTABLISHED 1843. 





DRAPER’S INK (DICHROIC). 


THE NEW BLACK INE 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Wo when this Ink is used. It has been 


It writes almost Full Black. pacc MES oo 

Does not corrode Steel Blotting-paper may be applied at the 

1s ceanly to uss, sad not Iahla:fo of 
ot, 





TO BE HAD OF ALL STATIONERS, 
VIENNA EXHIBITION 
MEDAL FOR PROGRESS, 


FRY’S Awarded to J. 8. FRY & SONS. 
CARACAS 
Owes its delicious flavour to the COCOA 


choice Caracas and other Cocoss 
(2e UND 


with which it is manufactured. 
Sound and Bright for Summer Uso. 


4 | 'he | | alf 
WALTHAM BROS, BREWERS, STOCKWELL. 
. 


HOLLOWAY'S OINTMENT. Bad lege, 
wounds, ulcers, and all descriptions aro cured by proper 
DEI OX PE TX together fly, fr 


to Ixeak out with tenfold by mars s vee cal a perma- 
nent treatment, as indicated by nature, is to reduce the 

and about the wound, to soothe the ade tboieng narren to cool iha 

along: ita Som and fen iia watery 

dscharg and healthy. Hollowăy e: Pila ahou 

e Hkewmo be taken to punfy the blood and expel the noxious humour ins 


e 
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Tin con Svo, wi 49 Diagrams, price Ge. 
BRINKLEY’S: ASTRONOMY, revised and 


London: LONGMANS & CO. 


SCIENTIFIC WORKS BY THE REY. PROVOST LLOYD. 
Now ready, in Sro, price xor. 6s. cloth. - 
A TREATISE on MAGNETISM, General 
HREY D 


. e ` 
7 By tlie same Anthor, Third Edition, peice ros. Gd. 
The WAVE-THEORY of LIGHT. 
London: LONGMANS & CO. 
= . 





. -e y 
-N ready, fn One Y: crown 8vo, Plates and numeros Woodcut 
carly obe, m 


TRANSITS of VENUS: a Popular Account 
Transits from tib first obsarred 


pip af reip By DA a 
&c., Anthor of “The Sun," “Other Worlds than EOS ny 
Universe," &c. . 


London : LONGMANS & Co. 
= 

DR TYNDALL'S ADDRESS. 

Now ready, in 8vo, price sr. cloth. 





ADDRESS Delivered before ‘the British 
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Ridicula Rediviva. Old Nursery Rhymes. 
Ilustrated in Colours by J. E. Roqurs. 
Cheaper Issue. Crown 4to, 3: 6a, 
Mores Ridicuh. Old Nursery nee f 
Illustrated in Colours by J. E. Rocsrs. 


History of the Life-boat and tts Work, By 
RICHARD LEWIS, of the Inner Temple, Barrister-at- 
Law. With Illustrations Crown 8ro, 
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THE REV. 'SIR EDWARD. R. JODRELL, BART., 


To Miers PEDE AND SONS, s6, Conduit Street Bond Street, W. , ` * 
at Sall I recerved an Analytcal Report of your ‘ [xc Tt ket eau eee for eying Datei re Trae she whol 
sider nee aed perdidas gp T bowerer, tasted the Wine in question, and found it most to the : m 
own to have it yeod fer mysei/, having foliy determined to expose hoax beno fal T o grve you 
benefit of tho am should ft turn out in your favour. I have the pleasure to echoed vod Protea Redvced's (of tbo tical Socety of Great 
Britam) Analysis, which says more than I can am i ns to tho Wine I drink, and ae I have baying “ overy-day 
Sherry " at Gos a doran, I am rejoiced to Cid ew that I an para and superior eee to This abould 
to the “ General Public,” and you can make Any uso you deem proper of this lotter, and Teenie a Se 
ar, Portland Place, London, Dégabucodi; 1873. : Gips) EDWARD REPPS JODRELL. 
THE REV. SIR E. R JODRELL. 
i 81x,—I have comploted the of the Eee er ce iene P eae See NOE Judged by the palate it might be 
Tapresented ag a moderately dry Tuli noihing to ohjat to hi 1ta favoni or Spparopt strength: 
J prox fo make a more mmntn analyses, tho of which were as follows .— ! 
dieu by Volume RAE pay eee meee Woo parts In 1-0 
Toe or Acid, partly ~latilo partly non-volatile .. -æ o - æ o 
nu E ee a 
- ep ie “ene PORC oo - 8S 
from incmeration of IE - — 9. Ks 
INERAL ACID, or gutter, NOT ‘YIELDED BY GRAPE JUICE - NÜNE. 
SE RESULTS ARE ALL SATIS iA of alcohol 1s that found in the bet smplos of She ; tho volatile acid 
tesi acia pot more thas la usually usd P TRUE ACID OF THE GRAPA, namely, tertaric aad. ash m not more 
dan Í: did Be and nd conti sr ege p 
Dor iet bom to observo that the separatod from (hia othar constitoanti of the wine, was PURE IN > 
FLAVOUR AND OF © OF D QUALITY, sod dat hare wer NOTHING OHJECIIONAD LE in the extract or othor products that wore separated m 
(Armea) T. REDWOOD, Professor af Chepeisiry to the 
sth December, 1873 E PHARMACEDTICAL BOCIETY OF GREAT BRITAIN. 


The recent Medical Correspondence in the “TIMES” demonstrates. how ‘injurious to health is 
" made-up Sherry," ALCOHOLISED to an UNREASONABLE extent. 


MESSRS. FELTOE AND SONS, 


s dana to the ROYAL FA MIL Y—4cstabiskad FIFTY-NINE. QS SOLE PROPRIETORS and IMPORTERS of the 


“SPECIALITE” SH HR RY, 


Adopted and Recommended by nearly 2,000 Physiciang and Surgeons for 
` its Valuable: ‘Dietetic Qualities. 


“To the meal of a patient suffering from Dyspepsia i it would be Alae ü 
Madical Times. 


“Free from Acidity and Heat," 
The British Medical Journal. 
“Valuable for Gouty or Uric Acid tendencies.” 
Dr. Hardwycke, Melropolion Agalyst. 
S Hasa great Medical Reputation.” 
Medical Record, 
“ Contains nothing Foreign to the Grape"  , ,. 
Profesor Rahwoood. 


“THE CASH SYSTEM ONLY. 


30s.. DOZEN, £18 QUARTER CASK, of Bright Wine in Cask. Carriage paid to ni Railway Station in England, 
k E and Scotland, and to any Port in Ireland. 


a- 


e 
MANZANILLA AND MONTILLA, 

For the PURITY of which Wines Mess. FELTOE & SONS are so renowned, are now also mpplled at the same T 
CASH PRICE as their popular SPECIALITE SHERRY. 


26, CONDUIT STREET, LONDON; MANCHESTER AND BRIGHTON. . 


Printed R Cray, Some, & Taror, at 7 and & Beemi Strgat HII, in the Citv of. London, and ee an Re 
x T gy the Ofca, So and wy Hedibel Street. Covent Garden —Teonsndv, October x; 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“ To the solid ground 


Of Nature trusts the mind which builds fer ays.” —WORDSWORTH ` 


LÀ. 








No. 258, Vor. 10] 


THURSDAY, OCTOBER. 8, 1874 " 





[PRICE FOURPENCE 











r Registered as a Newspaper at the General Post Office 





YORKSHIRE COLLEGE OF SCIENCE, 
LEEDS. 


President ~Lord F. C. Cavxwprmsm, M.P. 
The FIRST SESSION will on MONDAY, October sóth, 
1974, and terminate July ard, 1875 


Mathematca—Professor A W. Ricker, M.A., Fellow of Brasenose Col 


] Oxford Fee, £3 135 64. 
ee ee Ricker, M A. Fen, £a rss, 64. 
eee 





caros 
J. D. HEATON, Chairman. 
HENRY H. SALES, Secretary, 


Prospectneas of 
by written application to the 
Sept. 24, 1874. 


LONDON SCHOOL of MEDICINE FOR 
É WOMEN, 
wm Hentiette Street, Brunswick Square, W.C. 





Mr George Cowell, Mr. Cruchet, Ts. 


Than 
"Rg C anian Dr M D , Mr. Ernest 


Hu, Dr. Mune, Mr. A. T. Norton, Mr Schifer, Dr. 
Dean of tho Schécl—Mr. A. T. Norton, vice Dr. Anstie, deceased. 


The WINTER SESSION of aul bo arenes on OCTOBER rsth and 
m compose Clases m Anatomy, Physiology, and 


emistry 
For further particulars apply to the Dean of the School. 
EMMA HEATON, Secretary 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 








paon ean be E due Rune 
» Smith, FR Dr. Tyndall, ; ocickor, 
FES; be Wien S. 


C WILLMORE, Principal. 





BO aloes COUNCIL OF EDUCATION.— 
and Classrooms of Berners College are open for 

ea EVERY DAY and EVENING. The subjects a tho abore 
Examinations can be studied either Privately oc m Classes, Fees 
moderate, Aralysa and investigations —Apply to Prof. 
X. V. Garoa, F.L.B., F.S.A. 44, Berners Street, W. 


{All Rights are Reserved 
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The Fourrs Evrriow of NATURE for AUGUST so, containing a STxxL 
ENGRAVING of PROFESSOR TYNDALL and his IMAUGURAL ADDRESS at tho 
MxxrixG of tho BRITISH ASSOCIATION at BELFAST, € MOW EXHAUSTED 
with the exception of a vary rew Corus, which may be had at the Office, 
price Owe SmILLIWG each. 


so, Bedford Street, Strand. 





MATRICULATION EXAMINATION, LOND. UNIV., January 1875. 


F. A. HANBURY, M.A., Wrangler and late 


Senior Scholar of his Collega READS WITH PUPILS dier Eria 
EATER eir French, Chemistry, and Classics, 
succesful for this Exam , having ng passed fifty- 


vos for the two, £14 and £ro ros 
eae 





sito a 
address Lincoln’s Inn, W C T ies Bord is Ue 
. Hanbary's house at Clapham. 
PRELIMINARY EXAMINATION IN ARTS, ROYAL COLL. SURG , 
December 1874. 


F. A. HANBURY, M.A., Wrangler and late 
Semtor Scholar of his College, PREPARES PUPILS for this Exam 
Hol efficient Lecturers m French and Chemistry, and aod aa 
edet for this Exam , to whom reference can be gi 
rms from $ to re Guineas, according to subjects taken an Time 

Joning particulars, addres, 24, Old Square, 





PRELIMINARY EXAMINATIONS of the 
COLLEGE of SURGEONS and APOTHECARIES’ HALL.—Mr 


J. ERLE BENHAM (formerly of z College, London, author of 
ct eg pea agate expresy for his own Pupila, Gudes to 
answers on all tho 





for these nemi For references to Noblemen, k 
mu e sath 9, Fes 
ea bor ry emer othe = 
LADIES’ EDUCATIONAL ASSOCIA- 
TION, in with Uni 


in connection verity olegs, London.— Prof MOR- 
LEY and Prof DUND'S 5 Evening Cams | 
nivermty 


hsh History, will College, oa 
MONDAY, Oct: ra, at 6, Gand WEDNESDAY, Oc ar, arare ce 
Day Classes will meot on MONDAY, Oct. »6 to be had 
in the Office at tho College, or of J. E. Myung, Esq, #7, Oxford 
Square, Hyde Park, W 


MATHEMATICS and Sipe meta 
prepared for Competiuve and Pass by a High Wrangler 
and Nat Science Man Successful m Tudon In the Conntry by 

kc Classes vured —J. F. Braxr,6, Walls Road, Rogent s 


Mr. C. H. LAKE (Graduate in Honours, 
London) receives a hmited number of RESIDENT PUPILS. Tori 
monials from the lute J. S Mill, Dr. miis Sconce receives 
careful attenpon,— Withernden, Caterham, Surrey. - 
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e ECHO EI 
Be ie | man dom E 


ditto oi tbe , 
(seat a EE Beth 9 go die 


GEOLOGY. —ELEMENTARY SOLDEC: 
TIONS to illustrato the arabe n of "L 
Geology,” and facilitate 


icai, Fo wo 5 10 Ao aa yyy 
mera, all tho R erate ee NR 
gist to Hor Majesty 


in Geology and iiaia by Piai 


. Practical Instruction js 
TENNANT, F.R GS , at his residence, 149, Strand, F.C. 


NOTICE.— To Science Classes, — MOT- 


forward on application. Orders exceeding in mus 
daltared fee to any miray extion is Eogiand. 2t 





W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Reyal Intiiiuien of Great Britain). 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 
11 & 12, BEAK STREET, REGENT STREET, W., 


AND 
199, BROMPTON ROAD, SW. 


ESTABLISHED xls. 








GEOLOGY.—Collections. of Characteristic 
Fomüs and Rocks for Students prepari@g for tho Examinations, at 

; alio S:mgle Specunens, Hammars, Pocket Lanses, 

2 Garden; rin WC Removing Oi bares ae 


88, Charlotte 

'T he, Hs (Gone AF 
' Bound and Bright for Summer Use. € 
WALTHAM BROS, BREWERS, STOCKWELL. 


TRUSSES (Self adjusting), in use for the 


heat amd same William IV. 
Tone oe SALMON ODY Dyk dot irse er bs th to the Army 
and Navy, soa, Strand, London. Price Lit froe. 


CHEST EXPANDER and TROUSERS 
- BRACE as; Ladios Chest Expanders from 6a. —SAL- 
. MON ODY & , ape, Strand, Londoa. TRaablahed i806. - 


ELASTIC STOCKINGS for Varicose Veins 
or Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to 
‘wes. Direchons for self-ceasurement prices post froe. BALMON 

ODY & CO., soa, Strand, Londom. 


HAIR COLOUR WASH.— dam ping the 
hair or whiskers with this raed Wa ty har i 
o e EPA LO TE ROSS ad High Holborn, Law, 
don ; and all Chemists, 





NOSE MACHINE.—This is a contrivance 
hanc e thera, whhout pein. 
poet o MOSS uA, High Helboen, 


e Srle bp Auction. 


SCIENTIFIC’AND MISCELLANEOUS PROPERTY. 
Mr. p eee Cc; STEVENS will Sell by Auction, 
FRIDAY, AE e oe teleost as o'dock precisely, Lathes and 
Tools, M rli Apparatus, Chomicala’ Sanpoal In. 


^ struments, 
gmat variety of 
On view the morning of salo, and catalogues had. e 








INTERNATIONAL EXHIBITION 
PRIZE MEDAL AWARDS, 


London, rast, Paris, 1855. London, 8a. Vienna, 1873 
FOR EXCELLENCE AND CHEAPNESS. - 


M. PILLISCHER, 
Optician and Marrfacturer of 
ACHROMATIC MICROSCOPES, 
and all kinds of Scientific Instruments. 

st. s 
As ee ey Unt 
Monocular, £3; Binocular, £ ro ros. 
PILLISCHER'S New Series ot 
Correction Immersion ` 


Sterhng SI 
in ein in 
Ga datura Kor Kew Certificate. 


ILLUSTRATED DESCRIPTIVE CATALOGUE MAY BE BAD OK 
APPLICATION TO 


88, New Bond Street, W., London. 


RUPTURES—BY ROYAL LETTERS PATENT. ' 
WHITE’S MOC-MAIN LEVER TRUSS 


18 by tho MOC-MAIN P. 
PAT LEVER, with so much ease and closences 
that it cannot be detected, and may bo worn ing sleep. A 
Rd ivo circnlar may be had, and the Troas (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a inches the hips, being sent to the manufactmer, 


JOHN WHITE, 228, PiccSdilly, 
Ploi ore Soe AN ara Ge, Od EDA Gd. 
? Usual’, fd REO ia E. 





Postago 
TURN WHITE, MaruRebove sag; Picadilly, Londa 
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No. LVL, Now Series, October, price 45. 
QUARTERLY JOURNAL OF MICRO- 
SCOPICAL SCIENCE. 


CONTENTS. 


Mxuormt— 
A Premios y Account of iha of the Elesmobranch Fishes, 
me , BA, Trimty Cambndge. (With Three 
ip beer mney on (the THERE of the Pond- Sam! (E PME mans 


als), and on the Early Stages of other Molbasca. E. Ray 
koster, M A, Fellow and Locturer of Exeter Collage ByE Ray La 


Two Plates.) Ph 
and Lecturer on Physlclgy a Se S. Ge a yacian 


Dri of poaratus logy ei St, Georgu’ Hosiut emperaturo md 
the Microscope. By E, A- Schafer, Amlstant Profoseor of Payecology 
in Unireraity College, Londan, 
Norzs AwD MXWwORAXDA— 
Unde Smallpox of Shoes Tie Peach-coloured Bacterium-—The Modo 


of Ocemrence of Chlorophyll Ducts m the 
Prothall: of Verns—Proícasor 1 Now Work. 
UARTKRLY CHRONICLE OF MiCgOBCOMCAL Sconce 
INGS of Socierms 


*,* Vol. XIV New Series, with ry Lithogra Ptates and numerous 
Wood Ragravings, cloth, 14s. ! aa 


J & A. CHURCHILL, New Burlington Street, 





THE QUARTERLY JOURNAL OF 


SCIENCE. 
Edited by WiLLIAM. Croom, F.RS, &c. 
No AA: OCTOBER 1874, poco ss., contains :— 


I —''Àn ton of the Theories that havo been proposed to account 
for the Climate af te Period ” By Thomas Belt, F G.S 

ubi ed LUE ad Dy Roar Adma] E By 

3—1 unar Atmosphere on Lunar Questions " 
Edmond Nehon, F È AS , &c. 

4 —* Beryls and " By Professor A. H. MI A, &c 

5.—" On the Curved A of Como Tas," CoL Dray- 
wx, RA F.R í 


London: 3, Horseahoo Court, Ludgute Hill, E C 





Price as. Gd, froe by post for ss, rod. 
THE NEW QUARTERLY MAGAZINE 
FOR OCTOBER. 





ComwrEentTs. 
"Travels; Portugal” (Concinded ) E Jotin ane 
‘(The Fanna af pv . By Frances Power Cobbe. 
“A Sea A Novel. By the Anthor of “Olive Varcos." 
“ Sprritualam m ” By Nathaniel A Harness. 
" By Robert Buchanan, Author of “ White Rose 


Small Wo ae 
‘In the Rue Froda,” AT By Katharine S Macquoid, Author of 


London: WARD, LOCK, & TYLER, Warwick House, Paternoster Row, 





“THE GARDEN, 
_ A Weekly Illustrated Journal devoted solely to Horticulare in all tts 


“THE GARDEN "is conducted by Wititam Roanitox, F L.S., Anthor 
ot ''Hardy Flowan,” ^ 


Flowers fo Enghsh X = The 
Tarin Sroine aai of Paris" &c ; and the best Writers in 
every aro contributors to its pages 
The i ia bone of tie eit aari of in Ez pagos i— 
Ja Gardening T Gardena. 
Own 
The € rut Garden, Conservatory. 
Structures. Gardens. 
sig The fia = 
A he perii 0 
The 


Kitchen 
i through all N: 

Ralwiy uS T Ha also be had direct from the 
Ofc a Haltyosr, and 19r. Ge. for a Year, 
einn cat D MORIS Pane Specimen. Copes 
sy, Southampton Street, Covent Garden, W.C. 


THE 
JOURNAL OF APPLIED CHEMISTRY, 


4 MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as to Arts and Manufactures, Agriculture, 


etallurgy, &c. &c. 
tede ee mdi T Cents per annum, or One Dollar and 
Seventy-five Cents paid stri in advance, incinding postage to United 


Xach number contains Original Articles on General Chemistry appiied to 
Arts aod Manufactures ; Matter on Particular Fabricalloaa as as Petroleum, 
numerous others. 


ark, Boston, Be 
EIGHTH VOLUME, cogmonced with January number, 
DEXTER & tO, PUBLISHERS, 


Bpruce Street, New York ; Hanover S8 Boston ; and South 
4th Street, re USA, T 





THE ONLY CHEAP FARMERS NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Jouw ArtcGxxxpx Craxxr, Secretary to the Contra] Chamber of 


pape vari epg degli n which upwards of 
18,000 mombera), besides gi : jenes oa priedel hiing, 
sod a mass of mtalligence of valoo to 

Een oz ha cmd Pike ome 
are 

evening so as to inaure dolivery to subscribers by the first post 


159. a year post frea. 
Published by W. PICKERING, st, Arundel Street, Strand, W.C. 


THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE, 


Price Síixpence, monthly, s4 pages Svo. with occasional Illustrations, 


Conducted by J. W. Douglas, R. McLacetaw, F.L.&, E. C. Rrz, and 
H. T. STamon, FRS. kc. 


Magazine, commenced [n i contains standard articles and notes 
, and especially on the Insects of 


oa al mij consocted wi 
Subscripdon—Six Shillings per Volume, post-irea The volmues com 
tno number m each yorr. 





London: JOHN VAN VOORST, 1, Paternoster Row. 
~B,—Communications, kc., abould be sent to the Editor st the above 
" 


THE LINGUIST, 


EDUCATIONAL REVIEW: 


A yay ean oe eas PERIODICAL (commencing 
Ist July, ML the Languages, Antiquities, Scenery, Races, 
Creeds, ends of all Countries ; containing also copious 
Reviews E New Publications—Brits and Foresgn —Transin- 
tions in Prose and Verse, and usu. dU practical Lessons in 
European and Oriental RERE -four quarto pee 
Price Sixpence. bati ik all Booksellers and 
wedosin the altel Redon, ord or direct from the Publishers, 
post-ree, Serenpence. 


London: Thomas Cock and Son, Excursionlsts, te 
Circus, E.C., and 105, 106, and 107, Fleet Street, E.C. ; Hod- . 
der and Stoughton, 27 and 31, Paternoster Row, E.C.. 
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. BY THOMAS TWINING, 


ONE OF THE VICE-PRESIDENTS OF THE SOCIETY OF ARTS, ' 


^ Being & Suggestive Sketch of a National System of Industrial 
among the People, — Svo. 


founded on e General Diffusion of Practical Sclenco 
125. 


MACMILLAN & CO., LONDON. " 





In crown 8vo, with 49 Diagrams, price 6e. 
BRINELEY'S ASTRONOMY, revised and 


for Examination By earn SA S 


BS, D.D. 
j and, FRANCIS BROUN. 
Profemsar of 1 


London: LONGMANS & CO. 
SCIENTIFIC WORKS BY THE REV. PROVOST LLOYD- 
Now ready, in 8vo, price Ior. 6. cloth. 

A TREA TIAR on MAGNETISM, General 
and TecrestrisL By HUMPHREY ¿LOYD, DD. D.C.L, Provost 
Ee Collage, Dublin, Professor of Natural’ Pjllowophy in the 

By the same Author; Third Edition, price ror. 64. 
Tho WAVE-THEORY of LIGHT. 
‘London! LONGMANS k CO. 








N in One Yi crown #ro, with so Plates and numerous 
ody ready, olima, GE 


' voL 


"TRANSITS of VENUS: a Popular Account 
Transits from the firat IORIRD A 


FER ^ iilud 
London: LONGMANS k CO. 


SCIENCE F PRIMERS IN PREPARATION; 
INTRODUCTORY. By Professor Huxley, 


Sm By J. D. Hooker, C.B. F.R.S 
President of the Royal Society. 

ASTRONOMY. By, J. Norman Lockyer, 
F.R:S. 5 : 
i MACMILLAN & CO., LONDON. 





et 


The EARTH as MODIFIED by HUMAN 


ACTION. 
A New Edition of “ Man and Nature." By GEORGE P, MARSH. 


Bro, cloth, rft. 


owe SAMPSON LOW, MARSTON, LOW, & SEARLE, Crown 
Buildings, ; 188, Floot Street, E. C. 


Dr. Russell Reynolds’ SYSTEM of MEDI- 
CINE. In8vo, price aye. each. 
I—GENERAL DISKASES: or, Affections of the Whole System, 


Edition. x 
Vol. IL—DISKASES of tho NERVOUS SYSTEM and of the STO- 





Vol. IIL—DISEASES of the DIGESTIVE (coutianed) 
CIRCULATORY SYSTEM, Blood- 
, the Urinary, the Cutaneous 





Just published, price gr Gal 
On LEROTO PAD. being an Examination 
utchinson Stirling's Crityzun of Prof Huxley's Views. 

. By of Dr gama ROSS, M D 


Eondon : ROBERT HARDWICKE, 190, Piccadilly, 
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On Oot. zo, Fifth Edition, cousiderably Extended, with 
ba, rat od el a uie Baie oe 


WINTER and S RINE on the SHORES 
ode: 


: Italy, Spain, Greoce, 
Tess, dena, with foe ati Arcache’ an inter Ciimatos. 


By DR. HENRY BENNET. 
J. & 4. CHURCHILL, Now Buriingtan Street. 


WORKS IN MEDICINE, &c.. 





Dr. McCall Anderson on the TREATMENT 


of DISEASES of the SKIN; with am Analysis "of Eloren "Thousand 
Consecutive Casos. Crown Svo, sz. 


Dr. T. Clifford Allbutt on the USE of the 


Dr. Wilson Fox on DISEASES of the 


STOMACH. a Third and Revised Edidon of the DIAGNOSIS 
m TREATMENT of the VARIETIES of DYSPEPSIA. Bro, 


Dr. Wilson Fox on the ARTIFICIAL PRO: 
DUCTION £4 of TUBERCLE in the LOWER ANIMALS 


Dr. Wilson Fox on One TREATMENT of 
HYPERPYREXIA as jlivsirated fi Acute Articular Rhoumatiam by 
meara of the Extecnal Application of Cold. two, ss. 6a. E 

Professor Flowers INTRODUCTION to 


ths OSTEOLOGY ofthe MAMMALIA a the Royal Cok 
jago of Surgeons. With Illustrations. Globe 8vo, 75, 6a. 


Dr. Wharton Hood on BONE-SETTING 
called) and itx Relation to the Troangant of Josta crippled by In- 
ury, Rheummatuun, Infemmation, &c. Crown Bro, 


Dr. H. Maudsley g BODY and MIND: an 
SU Mound Dardar Ner. Kio, wit Erpcblogia! Keys RA 


Dr. J: Macpherson’s OUR - BATHS and 
LS: the Mineral Waters of the Beitish Islande ; with a List of 
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Macpherson's The BATHS and 
of EUROPE : ther Action and Uses; with Notices of CH- 
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Dr. E. C. Seaton’s HANDBOOK of VAC- 
CINATION. Extra feap. 870, Br. ef. 


MACMILLAN & CO., LONDON. 
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THE GREAT FUNGUS MEETINGS AT 
HEREFORD AND LONDON. 
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tnin exclusive reports, m full fall detu, from the of Mr Worthington G: 
Stats of oem grou megs for the de and consumption of 
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Descriptive r E and inventions 
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Vol. L—The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, 
F.R.S. With numerous Dlustrations, Second Edition, crown 8vo, 3s. 6% : 
“To any student who wishes to make himself, in a comparatively short time, well pos E the principleg and the ` 

application of the spectroscope, we cannot recommend a better treatise. — Westminster Repino 

Vol. II.—The ORIGIN and METAMORPHOSIS of INSECTS. By Sir John Lubbock, 

M.P. E.R.S. With numerous Illustrations. Second Edition, crown 8yo, 3s. 6d. 
u We invite attention to the admirable manner in which the subject of Insect metamorphosis ls illustrated by excellent figures.” 


Vol. III.—The BIRTH of CHEMISTRY. By.G. F. Rodwell, F.R.A.S. F.C.S., Science 
Master in Marlborough College. With numerous Illustrations, Crown 8yo, 3s. 6d. 


“Mr, Rodwell’s work is tffe product of scholarly invenigation. -C Chemists cannot fail to enjoy it, and those who are not chemists 
will be tempted to enter on the study of its mysteries.” —C; vods, ini 
‘A though tal, suggestive, and decidedly readable work.”— Quarterly of Science, 


ERE TRANSIT of VENUS. By George Forbes, B.A., Professor of Natural Philosophy 
the Andersonlan University, Glasgow. * numerous Illustrations, Crown Bro, 31. 64. 


To be shortly $ubEshed, i 
POLARISATION of LIGHT. By W. Spottiswoode, LL.D. F.R.S. With numerous 
Illustrations. 


8vo. 


The COMMON FROG. By St. George Mivart, F.R.S., Lecturer on Comparative 
Anstomy at St. Mary's Hospital, With numerous Illustrations, Crown 8vo. 


On BRITISH WILD FLOWERS, considered in RELATION to INSECTS. By Sir 
JOHN LUBBOCK, M.P. F.R.S. With numerous Illustrations, Crown 8vo. 


MACMILLAN & CO., LONDON. 


Just Published. 8yo, Price 14s. 


A MANUAL OF THE CHEMISTRY OF THE CARBON COMPOUNDS; 


OR, ORGANIC CHEMISTRY. 
By C. SCHORLEMMER, F.R.S, 
LECTURER ON ORGANI: Ean IN THE OWENS COLLEGE, MANCHESTER. 


or i Ma Schorlemimer appi rofession for his experimental researches only; his fame is even more widely 

by his ‘Manual of uui ae a chk M Habd ouis Ges Ie hs page quatn Sa 

dertre thelr Information. evan eif t» teach a large ciam of students, evo continens opportunities of recone 
mending this ork and at obserying:tho Beneat derived: from. this recommendation? — Proy HOFMANN, 


London: MACMILLAN AND CO, 
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PICTORIAL AND INDUSTRIAL: A REVIEW. 


FOR OCTOBER 1874. 
WITH CHOICE EXAMPLES FROM VABIOUB BOURCES, 
"REPRODUCED BY TEE HELIOTYPE AND OTHER PERMANENT PROCESSES. 
Edited by JOHN FORBES:ROBERTSON. 


“ARS ARTIS CAUSA, ITAQUE HOMINIS." 

CONTENTS OF OCTOBER NUMBER.—Onur Illustrations :—1. Gibson's:* Venus,” from the.Original Study.. a. 
Fresco by Correggi * Ho by Puvis De Chavannes.—F Tn ori med British Sculptors.— The R 
Theory of Light, EE ca c hase No. 2,—The Golden W of Mr.'and Mrs. S. C. — Art Notes 
Gossip,—The Bera of St Pauls Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of “ Art” that 
fresh arrangements have been entered into for the reproduction in the forthcoming” Numbers of ‘choice examples of 





Painting, ving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental rook 
- N.B.—Artists and those connected with Artistic manufacture thes Works to be reproduced in the pages 


ofe Art? are requested to communicate with the Editor, through the Pu 
London : SAMPSON LOW, MARSTON, LOW, & SEARLE; 188, Fleet Street, E.C 
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THE PROPORTIONATE FATTENING and FLESH-FORMING 
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E from exes 





= os is 
** Jt is clearly a very useful indicator of the values me ects he cae! _ Athenaeum. ] 
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Prices Current of the and Horticultural Association, and devoted to the advocacy and and 


tion in Agricultzre and m genera] Trading. Price 6d. month, or 5s. per annum, post-free. 
Vols. L, IL, and IT. ae agricultural Economist” for 1870, 1871, and 1872, price 7s. 64. each: 
REPARING FOR PUBLICATION (Sawonmd Xaitsen). 

THE MINERAL CONSTITUENTS REMOVED from an ACRE of soli 
Average Crop of Wheat, Oats, Barley, Turmps, &c. ; also the Proportlonate Refertilising Effects of Guano, SuPán 
Potash, Salts, Farmyard Manure, &c. Price One Shilling post free. 
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E E PRIMERS. 

SC i Y JOINT EDITORSHIP OF 

EY, ROSCOE, AND BALFOUR 

FES STEWART. 

PRO iy clear and lucid i their instruction, 
« They ii V'ouable in plan.” —Educational Times. 


sone 


simple 12 style, are Now Ready :— 
By H. E. Roscoe, F.R.S., 
CHEM MI in Owens College, Manchester, 


Profes '18mo, cloth, tlustrated, 15. 

y Balfour Stewart, F.R.S., 
pHYSIG a Philosophy in Owens Coll Man- 
d Edition. mo, cloth, illustrat: 

GEOGRAPHY. By A. Geikic: 

pHY Professor of and Mineralogy at 
p.fSecond Edition. 18mo, cloth, illustrated, Lr. 

E; By Professor o F.R.S. 


GE Illustrations. %18mo, cloth, 1 
GY. By Michael Faster, M.D. 
P ith pamerous Illustrations, 18mo, Is. 


ENCE CLASS«BOOKS: 
Y.—ELEMENTARY LESSONS 
Hebe By ST. GEORGE MUWART, F.R.S. 
erous Illustrations. 18mo, 6r. 
DNOMY. POPULAR ASTRO- 
|. ‘With Illustrations, By Sir G. mus Het Astro- 
Royal. New Edition. 8 
NOMY. ELEMENTARY LES- 
in ASTRONOMY. With Illustrations, By J. 
LOCKYER, F.RS. Wıth Coloured bi - 
of the Spectra of the Sun, Stars, and Nebula. New 
oe 18mo, 5s. 67.—QUESTIONS on the SAME, 


ANY.—LESSONS in ELEMENTARY 
OTANY. With Illustrations. By Prof. OLIVER, 
(RS. F.LS. New Editon. 18mo, 4». 6d. 
MISTRY. -LESSONS i in ELEMEN- 
ARY CHEMISTRY. By Professor ROSCOE, F.R.S. 
With numerous 1llustrations and Chromo-lithographs of the 
Solar Spectra, New Edition. 18mo, 4s. 6d. 
EMISTRY.—OWENS COLLEGE 
UNIOR COURSE of PRACTICAL CHEMISTRY. 
y F. JONES. With Preface by Professor Roscox. New 
Edition, 18mo, ar. 6d. 

OGIC. ELEMENTARY LESSONS in 
LOGIC, DEDUCTIVE and INDUCTIVE. By Pro 
fessor 'EVONS, F.R.S. With copious Questions and 
Examples, and a Vocabulary of Logical Terms, New 

i Ediuon. 18mo, 3s. 6d. 

PHYSIOLOGY. —LESSONSin ELEMEN- 
TARY PHYSIOLOGY. With numerous Illustrations. 
By ee HUXLEY, F.R.S. New PE 18mo, 
TOR —QUESTIONS on the SAME, Is. 

PO ITICAL ECONOMY. POLITICAL 
ECONOMY for BEGINNERS. By MILLICENT 
GARRETT FAWCETT. With Quesuons. New Edi. 
ton. 18mo, 2s. 64. 

PHYSICS. LESSONSin ELEMENTARY 
PHYSICS. By BALFOUR STEWART, F.R.S., Pro- 
fessor of Natural Philosophy i in Owens College, Manchester. 
With Coloured Diagram and numerous Dlustratons. New 







Bv THe REV. BARNARD SMITH, M.A. 
ARITHMETIC and ALGEBRA. Twelfth 
Edition. Crown vo, cloth, 10s. 64. 
ARITHMETIC for the USE of ‘SCHOOLS. 
New Edition. Crown 8yo, 45. 62.—K EY, 8s. 6d. 
EXERCISES in ARITHMETIC. With 
ANSWERS. Crown 8vo, limp cloth. as. 6¢. Separately, 
Part L, 1s. ; Part II., 1. —ANSWERS, 6g. 
SHILLING BOOK of ARITHMETIC. For 


National and Elementary Schools, 18mo. Or separately, 
Part L, 2d.; Part IL, 3d.; Part IIL, 7@ With AN- 
SWERS, 18mo, 1s. 62.—K EY, 4s. 6d. 


EXAMINATION PAPERS in ARITH- 
METIC. In Four Parts. New Edition 18mo, i». 6g. 
Ditto, with ANSWERS, 18mo, Ls, 94.—KEY, 18mo, 


41. 

SCHOOL CLASS-BOOK of ARITHME- 
TIC. 18mo, Or Parts I. and IL, rod. each, and Part 
Herc Tk complete, 18mo, 6s. 6d. ; or Three Parts, 
as. 

THE METRIC SYSTEM of ARITH- 
METIC : its Principles and i cM numeroni 

les, Written expressly for s atonal 
Schools. Fourth Xdition. 18m0, cloth, sewed, 34. 

A CHART of the METRIC SYSTEM, for 
School Walls. On Roller, 1s. 62. ; on Roller, mounted 
and varnished, 3s. 6a. Third Edition, With a fall- length 
METRE MEASURE, subdivided into Decimètres, Cen 
mètres, and Millimétres 

Also, a SMALL CHART, on Card. 1. 
x v usi anal in ARITHMETIC. Com- 


Wnting, Spelling, and Dicta- 

iat P t Lf for p Sandan T I. in Natonal Schools. Crown 
8vo, cloth, sewed, 94 

DIAGRAMS for SCHOOL WALLS in preparation. 





Bv I. TODHUNTER, MA F.R.S. 


EUCLID for COLLEGES and SCHOOLS. 
New Edition. 18mo, 3r. 6d. 
MENSURATION for BEGINNERS. With 


Examples. New Edition. 18mo, 2s. 6, 

ALGEBRA for BEGINNERS. With 
numerous Examples. New Edition, 18mo, 2s, 6¢,— 
KEY, 6s. 6d. 

TRIGONOMETRY for BEGINNERS. 
With numerous Examples. New Edition. 18mo, 2s. 6d. 
—KEY, 8s. 64. 

MECHANICS for BEGINNERS. With 
numerous Examples New Edition 18mo, 4s. 62. 


ALGEBRA for the USE of COLLEGES 
and SCHOOLS. Suth Edition. Crown 8y0, 7s. 64, — 
KEY, tas. 6d. 

An ELEMENTARY TREATISE on the 
THEORY of EQUATIONS. Secopd Editon, revjsed. 
Ciown BTO, 75. 

PLANE TRIGONOMETRY. Fourth Edi- 
tion, Crown 8o, 5s. 


A TREATISE on SPHERICAL TRIGO- 








Edinon. 18mo, 4s. 6d. NOMETRY. Thhd Edition. Crown 8vo, 4s. 6d. 

a ee ee TREA- A TREATISE on CONIC SECTIONS. 
on hitwoi E Fifi H 

Viens Morea iyi peri eos SM a TREATISE on the DIFFERENTIAL 

Dias cq pend an CALCULUS. With Examples Sixth Edition, Crown 

, *.X*. Others to fellow, Bro, Ios. 6d. i 
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LANDON LIBRARY, 
12, ST. JAMES'S SQUARE —Foundod in 1841. 
Patron—H.R.H. Toe Penca or WALES. 
Prestdent—THomas CarLYLE, ESQ. 


,, This Library contains 92,000 Volumes of Ancient and Modern Litorarere, 
£3 a year, or £2 with Entrance Feo 


in various 
. S X6: Lafe 
Fifteen Volumes are allowed to Country, and Ten to Town Members. 
gadig Doon from Ten to half-past Sax. Prospectus on application 
Catalogue, N in the prom. 


ROBERT HARRISON, Secretary and Librarian. 





QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
NE incen sd to Science, particularly to Chemistry, both theoretical 


practical 
References to Dr. Debus, F.R.S. ; Dr. Frankland, F R.S ; Dr Roscoe, 
RS; ; Dr. Angus Sub, P-R F.R.8.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
“R 8. ; Dr. 


C. WILLMORE, Principal 





ROYAL COUNCIL OF EDUCATION.— 
The and Classrooms of Berners College aro open for 
Pupils EVER DAY and EVENING, The subjects of the above 

be studied Privately or in Clases, Foes 
moderate. Analyses and Investigations conduoted.—Apply to Prof 

I. V. Gazprom, F.E.8., F.8 A. 44, Berners Street, W. 


LADIES EDUCATIONAL  ASSOCIA- 
College London —The Day 
and Italan 


ad Constitunona 
open at hivendty olings oat i MONDA 
to be had at the m the Collage, or o 
J. jr vine Eug 27, Oxford Squaro, Hyde Park, W. 











PRELIMINARY EXAMINATIONS of he 


Pamp Coury T 4 the Mus Darvari 9, Float 
to , 
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The REV. L. HENSLEY, Vicar of Hitchin, 


Horta, formerly Fellow and Amiant Tutor of Triny Collage, Cam 
bridge. recerres several Pupih, to prepare 
examinations ; isd bas dow Verlbcés 


Mr. C. H. LAKE (Graduate in Honours, 
London) receives a Hmited number of RESIDENT PUPILS Teri 
macnials írom the late J. 8 Mil, Dr. Tyndall, &c. Sconce recoives 

careful attention. — Caterham, Sarroy. 





PREPARATION for the Public Schools 


by aŭ Orford MA- and Flist CANA Natural atural Science included m 
the ordinary schema of w work,—Addreas J. L. WATSON, Esq, 
House, Worthing, Samer. 


TUITION in CLASSICS, ENGLISH LAN- 
GUAGE HI HISTORY, and LITERATURE. —An Tutor 
Familie, in London 








SCIENTIFIC and LITERARY SOCIE- 
TIXS oq ROOMS for MEETINGS REFRESHHEN E &c, 
of excellent M Cost by applying 


p Fon A d gn Chandos Street, Caveniah Cavenish 
CADINETS fo. COLLECTIONS of Natu- 


TJA HES E GREGORY, T io anall Street” Covet i cae 


Cata- 


freo stamps. 
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GEOLOGY.—ELEMENTARY COLLEC- 
inl er erp emet er Hospice 
of Geology,” and facilitate the important 

$. 10, 90, yp, tO 1,000 guineas. iuh of 


Rocks, Minerals, Fosula, and ‘Recent Shells. Cooman 
mers, all the Recent Publications, es EJ DEN ANT, 





Dana, and Rose. roo ; 900 £a ros. to 
eripi 106. to 46400 6 to £B, drito, 8 8a. 
to £10 108. Dal 250 es. ars 

tto, 44 iso FO LS orris‘s Lyeita 


Illustrating 
x js ate do (meu of da poci red £9 3 
€sto£6. RECENT SHELLS: 1oo genera, G1, soo ditto, £3 ros 


ALFRED BELL, x Grafton Street, Fitrfey Square, London. 


SCIENCE TUITION by CORRESPON- 
DENCE —For terme, apply to D Cl, care of Macmillan and Co, so, 
Bedíord Street, Strand, London, W.C. 


PRIVATE TUITION.—A Clergyman of 


experience and uniform success in Tion, PECE RECEIVES FOUR 
bpa Home comforts combmed p 
The highest Mer —M A, care of of NATURE, mp Milo 
Street, Strand, W.C. 
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NOTICE.— To Science Classes — MOT- 
AD AND CO. TABORATORY TURNISHERE, EX- 


CHANGE STREET, MANCHESTER, the 
ecumerated in the HOUTH E PENGIN INGTON LIS LISTS FOR THE 
USE OF TEACHERS OF CHEMICAL OR PHYSICAL SCIENCE 


kc), and will be 
Coe ae Ses eo, Mme d ey 
a oe D pe! on application. Orden exceeding ia m. value 


~ dalivorod free to any ruway stanon m England. 
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TRUSSES (Self-adjusting), in use for the 
[epe Tarh oach s NOn t ODY & Co p trepida the Ary 
and Navy, ega, Strand, Landon. Price 








CHEST EXPANDER and TROUSERS 


BRACE com B; ; Ladies Expanders from 5s. 64. —8AL- 
MON ODY Bs ply some, piae en Xaablahed 18o.. 
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ELASTIC STOCKINGS for Varicose Veins 
m Weak Joints , and LADIES’ ABDOMINAL BELTS, made to 
Drrecuona for self-mossuretnent and prices pet frea, SALMON 


ODY & CO. apa, Strand, London. e 





HAIR COLOUR WASH.— —By damping the 
hair or whiskers whh thus beautifully perfumed ML In ad honra tho 


hair becomes m agma] loat aad an occanonal oam. 
xo. Gal, sent for P. order ALEX. R T Ligh Helios, Loe: 
don ; and all Chemats, 





to perfection. 
sent e-froo for 
- London, x sent for two stamps 
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THOMAS D. RUSSELL, 


GEOLOGIST &  MICROSCOPIST, 
48, ESSEX STREET, STRAND, W.C. 
(Late of Arundel Street.) 
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THE NEW BLACK INE 
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HOLLOWAY S OINTMENT and PILLS. 


cable to external ailments) conjointly with the Pills it the most 
salutary influence m in the mtenor of the body ; 
when rubbed upou tho baok and chest ıt gives m n religi in 
asthma, brom h eurisy, threatening ollowzy's 
edes are on in Hwer and stomach complaints. 
all sorts of ds, sores, and Likewise 

this Ointment’ produces a cooling and 


€! with which t is manufactured. 


W. LADD & CO. 
SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointment to the Reyal Instituima of Great Brain). 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 


u & 12, BEAK STREET, REGENT STREET, W.,. 
\ 2 
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JUDSON’S DYES.—18 Colours, 6d. each. 
RIBBONS, WOOL, SILK, FEATHERS, 
Cixsiody Ayed te ro mine Vilus ditor Un ande 
f Ful Instructions supplied. Of all Chomists and Stationers, ` 
JUDSON’S DYES.—Dyeing at‘ Home.— 


JUDSON’S DYES .—Photographic | Paper 
Positrres or Photo-Prints should be in bot water and then sub- 
mitted to a bot bath of JUDSON’S DYKES 
Boe ee emi ee es ms se colours-—Use Judson's ^ 

for general tmtmg. Dye your Cartos de Vato. 


JUDSON'S  DYES.— Ferns, Grasses, 
Flowers, and Sea-woeeds may be dyed moft exquisite colours, 
SUDSON S DYES. &c., by sonply Muss them m «solution of $ 


JUDSON’S DYES. — Ink — Ink — Ink. A 


male bal egt at JUDSON 8 DYES, violet ‘red, or. eee wil 
a pent of brilliant writing ink in ons mmute by supiy adding 


JUDSON’S DYES.—For Colouring Archi- 
per re err 
mh blas, magenta, and ras 


urple, canary, crimson, orange, groen, 


SIXPENCE PER BOTTLE, 
Of Chemusts and Oilman in London, Chemists and Stationers m the 
Country. 








VIENNA EXHIBITION 
MEDAL FOR PRQGRESS, 


FRY’S Awarded to J 8. FRY & SONS. 
CARACAS 
meowesimsoc- COCOA 


choice Caracas and other Cocoss 
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THE QUARTERLY JOURNAL OF 
i SCIENCE. 
Edited by WoLiamw Croorrs, F.R S, kc. 
No XLIV., OCTOBER 1874, price gs., contains :— 
1 —‘ An Examination of the Theories that have been proposed to account 


for the Climate of the Glacial Period." By Thomas Belt, F.G S. 
a— Lom of Lifo at Soa” By Rear-Adumural Fishbourne, 


sg eo 
*-— z = 
son, R A. F R À.8. y 7 


London: 3, Horseshoe Court, Ludgate Hill, E.C. 





Second Edition Now ready. 
THE NEW QUARTERLY MAGAZINE 
FOR OCTOBER. Price as. 6d., froc by post as. rod, 





CoxtTmorrs, 


«Travels in Portugal" (Conciuded ) By John Latouche, 
“The Fauna of Fancy.” By Frances Power Cobbe. 


“A Sea ." A Novel By the Author of ‘‘ Olive Varcoe " 
BE yee " By Nathaniel A Harness. 
«J COM * By Robert Buchanan, Author of '' White Rose 


“Small Farms” By Richard Jefferies. . 
"In the Rue Frode” A T By Katherine S. Macquoid, Author of 


London: WARD, LOCK, & TYLER, Warwick House, Paternoster Row. 





THE JOURNAL OF INDUSTRY: 
An Ilustrated Record of Manufactures, Inventions, and the Applied Arts 
and Sconces, 

. 64. MONTHLY, or POST-FREE, 6s. 64 PER ANNUM. 

Tho “Joumal of Duty d Senet wah tho object of promoting the In- 
terests of Brush Manufacturers by— 

Tha Coleco ot yalia ormation from all parts of the Industrial 
The Discussion of Matters i to Manufacturers. 

Descriptive Accounts of usefi Patents and Inventions. 

Rpr ad Toe a un ae ponyo in mi 


*,* ‘This Joumal has now tho Largest Circulation of any Publica lon of the 
, 1 kind In the Word. "x 


Published by WILLIAMS & COMPANY, 7, Bolt Court, Fleet Street, 





On the rat of every Month, pp. 32, 8vo, with at least One Plato, 
THE JOURNAL OF BOTANY. 


BRITISH AND FORXIGN, 


Edited by Homar Txruxw, MB, F.L-8. British Muscum, assisted by 
J. G. Baxxa, F.L.S., Herbarium, Kew. 


8 for free in the United Ki 
hoary age Hh bong dd Ranken and Co., 


-je-Strand, .C., of whom be 
1 Ps (ic f td Pound i di] aiao cover fr the volume (ponce 14.) 
UL numbers, 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Síxpence, monthly, #4 pages $vo., with occasional Illustrations, 


Conducted by J. W. Dovcias, R. McLacmram, F.L.&., E. C, Rrx, and 
H. T. STA1mTOn, F.R.S., 


This Magarine, commenced in 1 contains standard articles and notes 
on all ects connectod with ,und espocually on the Insects oí 


the 

Shilfings per Volume, post-tres, The volumes com 
mance with the June number m each year. 
Vols. L to V. y bound in cloth) may bo obtained by purchasers of 
at the increased price of ios. oach ; the succooding 


g London: JOHN VAN VOORST, rz, Patemoster Row. 
N.B.—Communicatjons, Kc-, should be sent to the Editors at the abore 
address. EE UE at f 5 
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THE 


JOURNAL OF APPLIED CHEMISTRY, 
4 MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted: ts: Chemistry 68 apple to M a a MEUM. 


At Two Dollars and Twen Cents per annum, or One Dollar and 
Seventy-five Cents paid in advance, incinding postage to United 


Each number contains Origmal Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Potroleum, 
Soaps, Tanning, Dyeing, and numerous others. 
au minable space it also dafoted to Praciril Recipe and interesting Scien- 
c Facts. 
Full and carefully-proparod Market Reviews and Prices Current of Drugs 
and Chemicals of are given in each nomber for Now 
York, Boston, and with Tables of Imports, 


e -— 
EIGHTH VOLUME, &mme ed with January number. 
DEXTER & CO, UBLISHERS, 
Spruce Street, New York ; Hanover Boston; and 149, South 
4th Street, fhunteehe, Pe, USA, 
e 





“THE GARDEN," 
A Weekly Ilkugtrated Journal devoted solely to Horticulture in al lis 


“THE GARDEN "1s conducted by Witt Rosncox F L.8 , Author 


of ‘Hardy for English Gardens," “Tho 
Parks, Promenades, and ens of Pans,” &c.; and the best Writers in 
avery of Gardening aro contributory to its pages ] 
Ibe are some of the subjects regularly of in its pagos :— 
The Flower Garden, Hardy Flower, 
Gardening. Town Gardens. 
The Frut Garden. Conservatory. 
Pubhe Gardens, 
Room and Window Gardons. o Greenhouse and Store. 
Notes and i The Household 
Market G £- The Wild Garden. 
Trees and i 


Balen noetan da pa Cap Tiag ie yd eg 
oat 5s. for a . cra LU " 1 ora year 
ae Mivanco and is M Parts, Specimen Copos (post-fres , 





THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 


Edited by Jomm ALaGxwwox CLAxx, Secretary to the Central Chamba of 
Apiculture, 


of Agriculture of Great Britain (which now n 1 
18,000 members), besides grving papers on practical farming, 
and a mas of of valuo to 
The London Corn, Seed, “Cattle, and other Markets of Monday 
are reported m thts Journal, whi sema 
evening so as to mure delivery to subscribers by the first post 
on Tuesday mornng, Price 34 , or 15s, & your post 


Pubhshad by W. PICKERING, sr, Arundel Street, Strand, W.C. 





“NATURE.” 


Nearly all the Back Numbers of NATURE re obtained 
any Bookseller, or of the Publishers, at Office, 29, 
Bedford Street, Strand, W.C., to whom all communications re- 
lating to ADVERTISEMENTS should like#ise be addressed. 
Now ready, Vol 9, bound in cloth, price 105, 64. 
Cloth Cases for binding all the volumes, price Is. 6s, each. 


Reading Cases to hold 26 numbers, price 25. 6a. 
: To be had through any bookseller or newmagent, or at the 
Office, N 
29, BEDFORD STREET, STRAND, Wea 
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860 FTISH. PROVIDENT INSTITUTION, 


Annual Premium by diferent Modes 
Exemples of 


Payment fer 
g £100 af death (with 71 











IwrxxorxG AseUxxxs are invited to compare these rates with tho corre- 
sponding scales of other offices. 
The Funds exceed £2,50,000. 
howe ee 





NEW WORKS BY THE REV. J. G WOOD, MA. 
Anthor of “Homes Without Hands,” &c. 


,QUT of DOORS: a Selection of Original 


m oa eaa Natural. History, uniform peg riu Dwel. 
aar on Wood by Ge Poar, [esa eid iai cloth. 
[On Nov. a, 


INSECTS ABROAD: a Popular Account 


of Foreign Insects, Habits, ‘and W: 
6co Figures by E. A. Smith and J. B. Zwecker, on Wood by 
G, Pearson. F a or Companion V. to " Insects at 
Homo" by the Author. PYo, price arr. 4 
[On Nor. a 





Now ready, with Engravings, post 8vo, ys. 6s. . 
‘PRACTICAL and ANALYTICAL CHE- 
- MISTRY: diy Bapan Dy THANK CLOWES, B Se, Bocucs 
K CLO BSc 
e ER La indiga 


J. & A. CHURCHILL, New Burlington Street. „u 





Oct. Fifth Edition, considerably Xuxtonded, with 4o Wood Engray- 
ooo. P Mapa, post ^ 


and 8 new Panoramic post Bro, rss, Gat, 
WINTER and SPRING.on the SHORES 
_of the MEDITERRANEAN ; or tho Rivieras, Italy, Spain, Greece, 


Constantinople, the Archipelago, Conmca, Sicily, Bardin:m, Algeria, 
Feet amy, with Hearse andl Arcachon, as Wrater Climates. 


By DR. HENRY BENNET. 
J. & A. CHURCHILL, Now Burlington Street, 





Dr. Russell Reynolds’ SYSTEM ‘of MEDI- 
CINE. In 8yo, price ass. cach. 

VoL reg DISEASES: or, Affections of the Whale System. 

VoL IL-DIBÉASES of the NERVOUS SYSTEM and of the STO- 


MACH. . Second 
Veo REA of Up uie ae : E 
Yal M S En CIRCULATORY SYSTER, a T Blood- 
Glandular, the Urinary, tho Boproductira and Cutaneous 
` Bystems, — » preparation. 


MACMILLAN & CO., Landon. 





Just published, prico 3s. 6g. 


On PROTOPLASM; being an Examination 
AS ames Hohen Sting Cnoc of Prof. Huxley's Views. 


London; ROBERT HARDWICKE, 1:93, Piccadilly. e 


- In crown 8vo, with 49 Diagrama, price 6s. 
BRINELEY' S ASTRONOMY, revised and 


London: LONGMANS & CO. 


AN ELEMENTARY TREATISE? ~ 








DR. LIONHL BHALE’S WORKS. 


L PROTOPLASM.—x. Dimentient, "a. Demons Dy Spéculativa 
rot. gm ready . 
s. BIOPLÁSM, o LIVING MATTER iei Y6 Plates, 6r Gd J. & A. 


DISEASE GERMS, and on the TREATMENT of the FEVERISH 
* STATE. Second 28 196, 64. 
X KIDNEY DISEASE URIN. 
DISORDERS. as J.& A. 


s The MYSTERY of LIVE fn to 8r Wham ye. 64. J. 
A. CHURCHILL. 


6- The MICROSCOPY in MEDICINE., Fourth Edition much enlarged ` 


[In the Press. 


J. & A. CuuzcunLL. 
7. HOW to WORK with the MICROSCOPE, ats. Haxmson, Pall Mall ' 


WORKS IN MEDICINE, do. 


Dr. McCall Anderson on the TREATMENT 


of DISEASES of the SKIN; with an Analysis ‘of Kleven Thousend 
Consecutive Cases. Crown 8ro, 5s. 


Dr. T. Clifford Allbutt on tHe USE of the 
OPHTHALMOSCOPZ in DISEASES of the NERVOUS SYSTEM 
and of the KIDNEYS ; also in cetah other General Disorders, 8vo, 
Is 


Dr. Wilson Fox on DISEASES of the 


STOMACH. a Third and Revised Edition of the DIAGNOSIS 
a emai noe the VARIETIES of DYSPEPSIA. vo, 


Dr. Wilson Fox on the ARTIFICIAL PRO- 
DUCTION of TUBERCLE in the LOWER ANIMALS, With 
Platea, 4to, xs. 64. 


Dr. Wilson Fox on the TREATMENT of 
HYPERPYREXIA as illustrated in Acute Articular Rheumatism by 
moans of the External Application of Cold. 8yo, as. 6g. 


Professor Flowers INTRODUCTION to 
the OSTEOLOGY of the MAMMALIA Lectures at the Royal Col- 
lege of Surgeons. With [insttations. Globe 8o, 75. 6s. 


Dr. Wharton Hood on BONE-SETTING 
nbn, n Re Par uiri ria gmr by In- 
ury, Inflammation, &o. Crown 870, 4s. 6s. 

Dr. H. Maudsley’s BODY and MIND: an 


Inquiry into thelr Connection and Mutnal Infinenco, specially in refer- 
ence to Mental Diorderi. Now Edition, with Psychological Esmys 


Dr. J. 
dis. 
Sea-bathing Places. Foap 8vo, yr. Ga. 


Dr J: Macpherson’s The BATHS and 
of EUROPE : their Action and Uses; with Notices of Ch- 
Revised and Enlarged. 


Macpherson’s OUR BATHS and 


Dr. E. C. Seaton’s HANDBOOK of NES 
CINATION. Extra forp. vo, 84. Ga. 


MACMILLAN & CO., LONDON. 


e 


the Mineral Waters of the British Islands; wish & Lok of MF 
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DIARY OF SOCIETIES. 


LONDON 
FRIDAY, Ocronxz 16 
MEDICAL MrcroscorrcaL Socr&TT, at 8.—Openmg Meeting of tho Session. 
FRIDAY, Ocrom rn. 


QoxxrrT Micaoecortcar. Crun, at &—On cuttmg Sections ofthe Eyes of 
Insects, and on a New Instrument for that purpose R P. Willams 








TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 


Jt having been Hat the rial Mada AIT 
in Narun of the ectings, &c. of the cien- 
IR a sedet tld be vwd ver) sugjul, nol. only 


doertisemen columns to this purgeus, and 
Of MEETINGS, SUBJECT 
at the xextinal charge of One Shilling for each 


_Orricx—29, BEDFORD STREET, STRAND. 





EVERY THURSDAY, PRICE 44 


“NATURE?” 
CHARGES FOR ADVERTISEMENTS. 


Three linss in column, as. 6d. ; 9d. per line afier. 
Lid 
One-sighth page, or guarter column . 018 6 
Quarter page, or a column. 115 o 
Half a page, or a column s à à o 
Whole page : . o 


Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 


Post-office Orders payabls to MACMILLAN & Co, 
OFFICE: BEDFORD STREET, STRAND, W.C. 





RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE'S MOC-MAIN LEVER TRUSS 
ls glowed by upwards of soo Medical Men to bo the mon efec 


tive invention 1n the curative Tho use at 
so often hurtful in its effects, is hore avoxiod ; a 


a stoel 

soft being worn found tho hilo tho ape 
M E tie MGO MAIN PAD s and 

PAT. LEVER, E so mnch ease and 

that i be detected, ba wor dur a mi 
circular may be bad, and tbe Trum ( cannot 

faul to fit) forwarded by post, on body, 

2 inches the being sent to * 


JOHN WHITE, 228, Piccadilly, 


Mig. o ir ee ae 26t. 6d., Gal and a5 Se Post- 
and sas free. 





ELASTIC ' STOCKINGS, "XNEE- CAPS, 
&c, for Vanıcosa Veins and all cams oe ee 


Sprains, They porous, 
oe ore m iur Coane p pnr nee IOS.» 
Postage free. 

JOHN WHITE, Mannfacturer,“228, Piccadilly, London. 
Sr 


NATURE.— Wanted clean Copies of Nos. 
14 06 ad pest Mii Fert Nature Office, so, Bedford Street, 





TISLEY’S 
PENDULUM APPARATUS, 


<a aare) bich ee 
Figures on the Screen ES m 
= per dozen. 
Tasa tonii rl Bore 
ahde.— 


Tereni 
aoao melio t 
- per 


EDUCATIONAL SET OF ACOUSTIC APPARATUS, ' 


F ab m many experiments, Included in the Christ- 
= Eur ee Tyndall ef the Royel Institution, -- £5 s o 


oocom% 
waw bo 
aAndad 


E 
TISLEY AND SPILLER, 
OPTICIANS, &c., 


173 BROMPTON ROAD, S.W. 
(Three minutes’ walk from “South Kensington Museum). 





SCIENCE PRIMERS IN PREPARATION. 


INTRODUCTORY. By Professor Huxley, 
F.R.S. . 


BOTANY. By J.D. POPER C.B. F.R.S., 
President of the Royal Society 


ASTRONOMY. 
F.R.S. 


By I. Norman Lockyer, 


MACMILLAN & CO., LONDON. 
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so, Bedford Street, Strand. 





THE ZOOLOGIST: 


Lı A MONTHLY JOURNAL OF NATURAL HISTORY, 
Conducted by EDWARD ee ye F.Z.S. kc. 


i neepa bio t out-of oe nara d nests, 
young and food of animals. It contains and records of facts 
relating to Quadrupeds, Reptiles, Fishes, and Insecta, vee 


Published on the First of every Month. 
PRICE ONE SHILLING. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


LINGUIST, 





THE 


EDUCATIONAL REVIEW: 


A aaa Ae MONTHLY PERIODICAL (commencing 
e RUE 1874), on the Languages, Antiquities, Scenery, Races, 
ends of all Countries ; also 


Pep 

Bonksellez and Ner 

mcr or direct from the Publishers, 
Íree, Sevenpence. 


London : ME uu EG Excursionists, e 
Circus, E.C., and 105, 106, and 107, Fleet S E.C. jefod- 
Metu Sona 97209 sty Puede Rim Cæ 


cex 
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. NEW AND FORTHCOMING BOOKS. 








BY SIR SAMUEL W. BAKER, PASHA, F.R S, ETC 


Ismatha: a Narrative of the Expedition to 
Central Africa for the Suppression of the Sleve Trade, 


organised by KHEDIVE oF Ecyrr. With M 
Portraits, and u of Fifty full- oe a 
ZWECKER and DURAND. Two vols. 


The Russian Power. By A shton W. Dilke. 
With Maps and Illustrations Two vols, Medium 8vo. 32r. 


Biozraphy of the Sight Hon, Francis 

LACKBURNE, late Lard*Chancellor of Ireland. Chiefly 

in Relation to his Public and Political Career, By his Son. 
8yo. 125. 


Lady Duff Gordoms Last Letters from 
Egypt, to which are added Letters from the Cape. With a 
Memoir by her DAUGHTER. With Portrait engraved by 
Jezns after PHILLIPS. Crown 8yo. gr. 

By 


A Ramble Round the World, 1871. 
M. LE BARON DE HUBNER, formerly Ambassador 
and Minister. „Translated by Lady HERBERT. Two vola. 
8vo. 25s. [Next week. 


Outlines of Cosmic Philosophy, based on the 
Doctrine of EN TIGRE M A, pax gotive 
Philosophy. O er 
D deep piulonphy at Harvard Univeaity wo Voli. 
Svo. ahs. 


Miltons Poetical Works, Edited, with 
Text Collated from the best Authorities, with Introduction 


and Notes DAVID MASSON, Professor of Rhetoric 
and En terature in the University of Edinburgh. 
With Portraits engraved by C. H. Jens and RAD- 


CLIFFE, Three pe 8vo. (Uniform with the Cambridge 
Shakespeare.) 
Milton's Postal Works (Golden Treasury 


Edition), With Introduction and Notes, by Professor 
MASSON. With Two Portraits engraved by JEENS, 


Two vols. 18mo. 9s. 
Michael Angelo Buonarrott: Sculptor, 
of his Life and Labours, 


Painter, Architect. The St 
By CHARLES CHRISTOPHER BLACK, M.A. Illus- 
trated with Twenty Woodbury Types. Medmm 8vo, cloth 
extra, gilt. 31s. 6g. 

History of the Enghsh People. By the Rev. 
J. R. GREEN, M.A. With Coloured Maps, Genealogical 
and Chronological Tables, Crown 8yo. 85. 6d. 

Michele's Modern History. Translated 
from the French. With Continuation to the Present Time. 
By M. C. M. SIMPSON. Crown 8yvo. 45. 6a. 

Scandinavian History, By E. C. Otté. 
With Maps. Globe 8ro. 6s. 


The Harbour Bar. A Taleof Scottish Life. 
Two Vols, Crown 8yo, 215. 


Speaking Likenesses. By Christina Rossetti. | 


With Illustrations By ARTHUR HUGHES. Crown 8yo. 4s. 6d, 


For the Kings Dues. By Agnes Mac- 
viele aga Aujhor of ''Martin's Vineyard." Crown 8yo, 


[Next week. 
Pine Samanta; or, the History of a 
Bengal Rayat By the Rev. LAL BEHARI DAY. 


Two vols, Crown 8yo. ar». 


The. Princess of Stlverland, and other 
Tales. By ELSIE STRYVELINE. , With Frontispiece 
by Sir NoxL Parom. Globe 8yo. gilt. 4s. 6a 


New and Cheaper Edition, “In One Vol 8vo. * 
History of Ancient Philosophy. By the 
Rev. W. ARCHER BUTLER, late Professor of Moral 
Philosophy in the Univerm mor Dublin. Edited W. e 
HEPWORTÆ®THOMNPSON, D Master of TrinityeCollege, ^ 
Cambridge. (Revised by the Editor). 12s, 


Pharmacogyra, aphia. A History of the Prin- 
cipal Drugs of Vegetable Origin, found in Commerce in 
Great Britain and British Indis By F. A. FLUCKIGER 
and D. HANBURY, F.R.S. 8vo. 18 [Next week. 


The Elements of the Psychology of Cognition. 
By ROBERT JARDINE, B.D,, D.Sc., Principal of the 
General Assembly's College, Calcutta. Crown Svo. 6s. 6d. 


Laocoom. Translated from the Text of 
LESSING, with Notes by the Right Hon. Sir ROBERT J. 
PHILLIMORE, D.C.L, Judge of the High Court of 


Admiralty, &c. 8yo, 12s. 
The Extant Odes of Pindar.  Tramslated |. 
into English, with an Introduction end Short Notes by *- 
MYERS, M.A., Fellow of Wadham College, 


ey Crown Sro. 5f. 


Social Life in Greece, from Homer to 
Menander. By the Rev. J. P. MAHAFFY, M.A., Fellow 
of Trinity College, Dublin. Crown 8vo. 7s. 64. 


A Theory about Sin in Relation to some 
Facts of Daily Life, Lent Lectures on the Seven Deadly 
Sins. By the Rev. ORBY SHIPLEY, M.A, Crown 8y0._ 
78. Gd. [This day. 

Catholic Reform. By Father Hyacinthe. 

- Letters, Fragments, and Discourses. Translated by Mou. 
HYACINTHE LovsoNw. With & Preface bythe Very Rev. 
A. P. STtaNLEY, DD., Dean of Westminster. Crown 

. 8yo 75. Od. 


The Imitation of. Christ. 
Kempis. Translated with Preface 
Vicar of M e. Printed with 


taining Dances of Death, Acts of Mercy, Emblems, &c. 
Ornamentation. 


" Crown 8vo. 75. 64. 
Chatterton: 


By Hache 


a Story of the Year 1770, © 

By Prof, MASSON, LL.D. Crown 8vo. 5s. 

The Three Devils; Luthers, Miltons, and 
Goethe’s ; and other Essays. By Prof. MASSON, LL.D. 
Crown 8vo, gs. ` 

The Common Frog.. By St. Geor, ee are 
F.RS., &c. Lecturer on eae at St. 
Mary’s Hospital. With numerous Illustrations. ATURE 
SERIES) 35. 64. 

Polarisation of Light. By W. Spottiswoode, 
LLD., F.R.S. With numerous Illustrations Crown 8vo. 
(NATURE SERIES.) 3. Ód. 

On British Wild Flowers considered in 
relation to Insects By Sir JOHN LUBBOCK, MP., 
F.R.S. Crown 8vo. (NATURE SERIES) g 6d. J 

Primer of Astronomy. By F. “Norman. 
LOCKYER, F.R.S. With Tustrations, 18mo. (Mac- 
LIILLAN's SCIENCE PRIMERS.) Is 

Essays ex Shakespeare, By Karle Ese, 


Ph.D. with pemimdon of, the Anthor, by - 
L DORA SCHMITZ. IJ, 


MACMILLAN AND CO, LONDON, 
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THIS DAY, IN OCTAVO, PRICE ais. 


~ CAVE-HUNTING: 


RESEARCHES ON THE EVIDENCE OF CAVES RESPECTING THE EARLY INHABITANTS 
e : : OF EUROPE. 


7 By W. BOYD DAWKINS, M.A., F.R.S., &c., 


CURATOR OF THE MUSEUM AND LECTURER IN GEOLOGY IN THE OWENS COLLEGE, MANCHESTER, 





Wuh Coloured Plats and Woodcuts. e 
CONTENTS. 
. 
CHAPTER J.—INTRODUCTION. CHAPTER X.— THE FAUNA Oy THE CAVES OF SOUTHERN 
3» JI —PHYsICAL HISTORY OF CAVES.’ EUROPE, AND THE EVIDENCE AS TO THE 
»  IIL—HisTORIC CAVES IN BRITAIN. | MEDITERRANEAN COAST-LINE IN THE PLEIS- 
»  IV.—CAVES USED IN THE AGES OF IRON AND z *TOCENE AGE 
BRONZE. . 
V.— Caves or THE NEOLITHIC AGE. 2 » XL—TJux EUROPEAN CLIMATE IN THE PLEISTOCENE 
2 »  VL—TuHx RANGE or NEOLITHIC DOLICHO-CEPHALI Ack ; 
' AND BRACHY-CEPHALL » XIL—CONCLCSION. 
» VIL—CAVKES CONTAINING HUMAN RXALINS OF E A 


DOUBTFUL AGE — 
» VIIL—Tux PLEISTOCENE CAVES OF GERMANY AND : 
GREAT BRITAIN. . 
IX.—Tnur INHABITANTS OF THE CAVES OF NORTH- APPENDIX I Tu INSTRUMENTS AND METHODS oF 
WESTERN EUROPE, AND THE EVIDENCE OF YE-HUNTING: 
THE FAUNA A8 TO THE ÅTLANTIC COAST- $5 IL—OBSERVATIONS ON THE ACCUMULATION OF 
LINE STALAGMITE IN THE INGLEBOROUGH CAVE. 


MACMILLAN AND CO., LONDON. 





THE BREWERS’ GUARDIAN: This day s published, price 1s. 64. 
VEREMOS RATE MODERN SCIENCE AND NATURAL 
; Legal, and Parbamentary Matter. RELIGION. 
Rxvixrwor THE Matt am Hor TRADES; ann Wine AWD Srrerr TRADES An Essay read before the 
pares CHURCH CONGRESS AT BRIGHTON, 
The pl Organ ob tie Brewer’ Society. And now submitted to 
( ne THE MEMBERS OF THE BRITISH ASSOCIATION 
“The Brewers’ Guardian” ibFished on the Evenings of every alternate 
Tuesday, and 15 the only journal cifically connected with brewing Interests, Wio lietaned tothe ede aoa 
Subscription, 16s 6a per annum, post froe, dating from any quarter-day. By REV. C. PRITCHARD, M.A. F.R.S. F.G.S. 
er Single Copies, 1s. cach. Registered for tranzmismon abroad. 
Oxford and London: JAMES PARKER & CO. 
OffGces—s, Bond Court, Walbrook, London, E.C x Cambnandge: DEIGHTON & BELL, 








Now Ready. Price One Shilling, 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 


FOR OCTOBER 1874. 
WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 
REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES, 
Edited by JOHN FORBES-ROBERTSON. 


* ARS ARTIS CAUSÁ, ITAQUE HOMINIS." 

CONTENTS OF OCTOBER NUMBER.—Our Illustrations :—1. Gibson's * Venus,” from the Griginal Study. 2. 
Fresco by fCorreggio. or “ Hope,” by Puvis De Chavannes.—Foley’s Place oe British Sculptors.—The Revised 
'Theory oí Light, by W. Cave Thomas, No. 2.—The Golden Wedding of Mr. and Mrs. S. C. — Art Notes and 
Gossip.— The Decoration of St. Pauls Cathedral (Letter No. 4.) 

SPECIAL NOTICE.—The Publishers take the present opportunity of informing the Readers of " Art” that 
fresh arrangement have been entered into for the reproduction in the forthcoming Numbers of choice examples of 
Painting, Engraving, Sculpture, Pottery, and Art objects generally. These will be representative both of British and 
Continental Schools 

N.B.—Artists and those connected with Artistic manufacture pun Pied works to be reproduced in the Page 
of “ Art,” are requested to communicate with the Editor, through the Publishers, - 


London: SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 
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oxi ‘NATURE. Océ. 15, 1874 
E. DENT & CO., 61, Strand, & 34, Royal Exchange 


(FACTORY, SAVOY ST.), LONDON. 


MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO Her MAJESTY AND-H.R.H. THE PRINCE OF WALES, AND H.LM. THE EMPEROR OF RUSSIA, 


MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. s, 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 
Catalogues or Estimates on Apphcation. 
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THE ]E LONDON & GENERAL WATER PURIFYING COMPANY, LIMITED 
ATENT CISTERN FILTERS; CHARGED SOLELY WITH ANIMAL CHAROOAL, requsiog, when coco fixed, no attention whatever. 





I November 
1807, eid May rêyo. Soo also the January ra, 1865. o roe lect a ag ae Ie Portable Cuterm 
1863; Dr. Lankestar, ember 1 dee DUE 
Price £1 108 and Filters on this system Ai seo 
used by Her Majesty the at Osborne; by H.R H. the Wales at 
ham, by H.R.H. the of Cambridga; the M/s of the M London, 
George's, Fovor, and tals, and at asy and notberous m- 
e Water T: £ Apparatus, cos 64. and arr. p 
a “pemg Apparatus £ the Presence of I in Water" is a most convenient 
ons —Vias Drar on the Preliminary Health 
ee Pocket fwa 4x. 64 to Gs. each, JM NI Fancy, Filart Moc ap de j 
tors partculars obtained, on appbcation to the Secretary, at the Office, a 5 
157, STRAND ND, W.C. (Hour D Doors from Somerset House), LONDON, > 
4 nri and Purrfcation," price, por post, aa. 
OW READY. 





AGRICULTURAL PUBLICATIONS, 


THE PROPORTIONATE FATTENING and FLESH-FORMING UALITIES of 
mgr AMA SEO DUM UNIT genes; Dy armes» iulio the Magonia! Vals the Residue from each 





the Press. - e. 
Vi E NUT e Tery eas te fads fr cad" P— Atkenawm. s 
cannot fail to be.very useful to the keepers of ai hs and it willbe Raia k many wh 
will perceive how it H have bees ob Gite A her dL E arco on str fancy foods" | n 
‘A very useful table. The system 1s & very capital one, and we recommend fend o lien a sling, aad 
prar one othe abies pale by the Agric and Horde Amon” and Water. | 
Post Free. 
. THE AGRICULTURAL ECONOMIST. Monthly Journal, containing Reports and 


tion in Agriculture and i per annum, rA 
g Vale L, IL, amd III. othe agit s fa Tipo, 871 and 1872, price 71. 6d. each. 
REPARING FOR PUBLICATION (Sacomad Editen). 
THE MINERAL CONSTITUENTS REMOVED from an ACRE of SOIL, by an 
f Wheat, Oats, Barley, Turnips, & also the Proportionate Refertilising Effects of Guano, Superph bates, — 
Pout Salue Farmyard Manse, ac Price One Shilling post free. = = 
London : 176, FLEET STREET, E.C., and 47, MILLBANK STREET, S.W. 











“MAZELINE” GOLD JEWELLERY. 


GOLD.—Superseded by the aboro ve an 
Bc. X imitation Jewollary—eolld, and 
i GOLD.— soe Aa dde peius iege Ted emori en precious metal. 
180 GOLD.—J ; is reproduced in all the latest fashines (Engiah, F Frooch, Swiss, Italian, &c.) 
*" MÁZELINE" GOLD JEWELLERY, 
Eo In appearance, fashion, wear, IMITATION YET offered to the public, It is solid, durable, and cheap, retaining 
gold appearance, which cannot be hae icd Cane trice gs at 
em aj Alberts, to Toog Chais &s 64. ; Lockets, to sr. Gal. ; Gd. 6d Tadi Gom Riigi s # 
sod Koper Rings, 1s to as ód; Gone Fager Binga, at 6d to Ge Braoalata ploy re accep 3 
E ux Diam to a Brooches, 1s. P en ee p, 27 Oto 0E ‘de a A Vases 5s G4 to ros Es Paal 
Cases, ss. to 4s Sa", Gonin’ Scake Rioga (Plain Hoad), sr- Gd , ead set with Brilliant, » S 
ving devoted a jarge amount and a length of time to the completion and production of the above, are now enabled to offer 
gusranteo agam:t all otber competitors a supenor, well-inishod, and correct imitation of the precious metal, at pocas within the reach of all, 
CAUTIO“ Rich ose cata uas beet a to imitate and foist upon the public an Inferior and wretched article, and charging to same prices : 
on their such 
p beg to pat the public on the im fortwo yoars Names and Addresses should be distinctly and clearly written in full. 


Full-priced Catalogues and Press Opinions of the " NAERIIWR" GOLD JRWELLERY to be obtained of 
MESS*®8 MACMILLAN & CO, 
WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUFACTURERS, 
17, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 


POO to bo mado payable at Post Office, Strest Without, 
\ . AGENTS WANTED for the above throughout the United Kingdom. PERAL TERMS. 





Printed m an e Oe 2o tal aa Pobal irse. Corant Oeria. Tea Gaskets wat E Oo 1 
e ii the Office a9 and 3o, Bedford Stroet, Covent Garden. —Tmuxzpar, » October x 5. TOY. 
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“ To the rod ground 
Of Nature trusts the mind which builds for aye."—WorpswortH ‘* 
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UNIVERSITY COLLEGE, LONDON. 


Tho PROFESSORSHIP of COMPARATIVE ANATOMY and ZOO- 
LOGY is VACANT through the death of Dr GRANT. Candidates for 
are to send their 

to tho underagned, from whom further informanon may bo obtained, on or 
before SATURDAY, OCTOBER 31. 


JOHN ROBSON, B.A, Secretary to the Council 





VACANT.— The PROFESSORSHIP of 


NATURAL HISTORY at tho Col . The 
Profeseor will have to lecture on 
the The 


the dxeuipline of duties 
* .ureck of Fobruary PORA to Hie Ker the PRINCIPAL 





LADIES EDUCATIONAL  ASSOCIA- 


t] 


College, or of 
e J. E. Myrxz, Esq., 27. Oxford Square, Hyde Park, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 





D paea] 


References to Dr. Debus, F.R.S. ; Dr. F F.R S. ; Dr. Roscoe, 
F.R.8. ; Dr. Smib, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voelcker, 
F.R S. ; Dr. W .R.8. 


C. WILLMORE, Principal 





ROYAL COUNCIL OF EDUCATION.— 
and of Berners College are open for 


can be stuched 
moderate. An end nvostiganons conducted. 
KE. V. GARDNER, F.K.8., F.S A., 44. Berners Street, W. 





J. ERLE BENHAM (formerly of Emys Coltege, London, 
expres-ly for his own Pupils Guides to 
the above, containmg upwards of 400 


and answers on 
READING at his residence at 





Mr. C. H. LAKE (Graduate in Honours, 
London) receives a tad number of RESIDENT PUPILS. Tes- 
yooumls {rom the lite J. S. Mull, Dr. Tyndall, &c. receives 
careful attennon, — W. Caterham, 





As LECTURER on TECHNOLOGICAL 
CHEMISTRY — oman expesen echnological 
Chemistry Adae uices s bch lor ite ies P es the pe 
tions of analyst, scientifigand practical and partner, have 
beld at different tunes, wishes to oba na L CTURESHIP as aboro, 
either in some existing institution, or as a i 


be observed in laying down plant, and. gencrally in 

Dass Lim ae The advertiser also undertake, 
a 

seatadh 


tary Coarse of Inuruction in pare Chemistry, 
Laboratory Pracuce.—Apply by letter to F.C 8., 

Post Office, Alder ey, Cheshire 
SOOO ——————————— 
PREPARATION for the Public Schools 
Bre a and First Clasaman. Natural Screnco Included in 


ordinary scheme of work.—Address J. L. Watson, Esq, 
House, Worthing, Sussex. 


TUITION in CLASSICS, ENGLISH LAN- 


Tutor 








.SCIENTIFIC and LITERARY SOCIE- 


TIES requinng ROOMS for MEETINGS, REFRESHMENT, &c, 
may hear of excellent Accommodation at a Moderato Cost by applying 
to Afr. Poors, 11, Chandos Street, Cavenisb tquare, W. 


The REV. L. HENSLEY, Vicar of Hitchin, 
Hets, formerly Fellow and Asmstant Tutor of Trinity College, Cam- 
badge. receives several Pupils, to prepare for tho Universities and other 
examinations ; and has now Vacances L 


SCIENCE TUITION by CORRESPON- 
DENCE —For terms, apply to D C L , care of Macmillan and Co, 29, 
Redford Street, Sand, London, W.C- 











PRIVATE TUITION.—A Clergyman of 
long experience and uniform success in Tuition, RECEIVES FOUR 
PUPILS Home comfurts combined wnh great omucanonal advantages. 
The highest references — kí A., care of Eduor of NATURE, 99, 

Street, Strand, W.C. 


ASTRONOMER.— Wanted, a Young Gentle- 
man as Amiant m a Private Observatory in Ireland. He mus bea 
good mathemancian, and if posuble, a German scho'ar Toms, 650 
a year, with bod and lodging.— For fM Reate eben 
0 Edgeworthtown, Ireland. 








NOTICE OF REMOVAL.—Mr. JAMES 
R. GREGORY, Geo! wil REMOVE in DECEMBER NEXT . 
to extemuvo and hted Premmes, now buildmg at 88, CHAR- 
LOTTK STREET, FITZROY SQUARE, W., bom rs Russel 
Sucot, Covent Garden. Collechons and Specimens as usual, 
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GEOLOGY.—ELEMENTARY COLLEC- 


had afa, 5. 10, so, so, tO 1,000 guneas. 
Hooks, Minera, Foaia and iacent ala Gooi 
Pubhcatens, kc 


of J Cool M 
London. 





Miller, Dana, and Rose roo Examp! dito, £a ros to 
$3 10€. ; 3oo ditto, oe. to £6; Lela Ree 
ditto, és iso nc 

kt ie (cna um heces trash £9 ap 


ey eee 
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* e 
Bound and Brigky for Summer Use. 
| WALTHAM BROS, BREWERS, STOCKWELL. 








s.— MOT- 


NOTICE.— To Sciente Clas 
TERSHEAD AND CO., LABORATORY FURNISHERS, EX- 
CHANGE STREET MANCHESTER, y all the A 


enum erated doUTH THE 
USE OF TEACHERS OF CHEMICAL OR PHYBICAL SCIENCE 





TRUSSES (Self adjusting), in use for the 


C last sixty yours, and same as worn ^Wilharm IV. 
From ros each SALMON ODY & Un odium eerie T, 
and Navy, soa, London. Price List post free. 


CHEST EXPANDER and TROUSERS 
- MON ODY & CO, aps Scand, London. : Varie d. 


ELASTIC STOCKINGS for Varicose Veins y 


= Weak Joints ; and LADIES’ ABDOMINAL BELTS, made to 
‘Directions for self-meascurement and and prices post free. = BALMON 
ODY k CQ.. d Strand, London, i 


. HAIR COLOUR DO EM damping the 


^ hair oc whiskers whh this boautifully Wash, in a4 bour the 
occasional 


har becomes colour, and remams 
: ras Go, sent for PLO order. — ALEX, ROSS a High Heber, Loe 
- don ; and all Chemusts, 


NOSE MACHINE.—This is contrivance 


which, applied to the nose for am hour daily. the soft cartilage 
of which the member conmets, that an ll Bad giorni 

to parfection. Pl i n use them, and without Price 108, 
sent P.O order. ALEX ROBS. 4A, High Holborn, 





THE ZOOLOGIST: 


A MONTHLY JOURNAL OF NATURAL HISTORY, 
‘ Condnoted by Erwaxp Newsmax, F.LS F.L8. kc. 


Bic mei coeur ep Dane rp bern 
on subjects malar to those troated of m EN eee of 


Sal- 
borne," and the success which bes attended rt is sufboent its plan 
me acceptabla to teg a ," those who in ber beds 
the manners, habia, priva: hræ, movaments, nests, 
* young and food of animals. It contame P paps and records of facts 
1 to Quadrupeds, Ropulos, Insects, with 
sop ea Wirken deed canh of Natural History. editor 


- kas been assisted by more than two hundred of our very best zxoolog:sts. 


Published on the’ First of erery Month, 
PRICE ONE SHILLING, 


London : JOHN VAN VOOXRST, 1, Paternoster Row. 


L- 


A” | 


THE EDINBURGH REVIEW, No. 286, 


vL— —* Convocation, Parlament, and the Prayer Book.” 


VIL —"' The Grenadier Guards.” 

VILL—“' Ránan's Antichrist.” è 
IX—" Mi Charki Grovilo's Journals,” ` . 
x— and the Ministry.” 


London: LONGMANS & CO. Edinburgh: A. & C. BLACK. 





_ On the ret of every Month, pp. se, $vo, with at least One Plato, 
THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN, 


Edited by Huwey Taux, M.B, F.LS Bekiah Museum, sertad 
a J. G. Baxxz, re Royal Herbarma, T 


Subscriptions for fros m pe United lead 
advance to the Cue ossa diem pra s 
Maryte-Strand, "Cra whom may bo oitlind 
1873 (prico 16e GE. DOG IR cloth) : M co Ui (e de A Gee 





THE 
JOURNAL OF APPLIED CHEMISTRY, 
4 MONTHLY PUBLICATION OF x6 PAGES QUARTO, 


Devoted to Chemistry as applied to Ars and Manufactures, Agriculture - 


At Two Dollars and T Cents per annui, or One Dollar and 
zc dan sd nn 


postage to United, 


tfc 
Lolli arauyprobared Market Revi end Prices Currant of Dog. 
in each number for New 
Yoke bg renee Pied ie eric rte efl of Imports,  ' 
EIGHTH VOLUME, commenced with January number, 
DEXTER & CO. PUBLISHERS, 


Se er iin ote? finie cent nt a Ro 


. THE JOURNAL OF INDUSTRY: _ 
An Iloxsated Record of Manniactures, Inventions, and the Appled Aris 


64. MONTHLY, oc PeT EEE Gs. 64. PER ANNUM, 
ournal of Industry " 13 laced with the object of promoting the in- ^ 
terns of rh Brosh Manufacturers 


The Collection of Valuable from all parts of the Industrial 
The Discussion of Matters to Manufacturers. 
The Discondon of Matters important to Mannfecturen ` 
Correspondence on Bcxeqce m its Relation to Industrial and’ 


*,* This Journal has now the Largest Crroulation of any Publication of the 
kind in ‘the World. 


Pubbabed by WILLIAMS k COMPANY, y, Bolt Court, Flest Street, 


THE ONLY CHEAP FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, - 


Edited by Joxx Arcmxmox Carru, Secretary to the Central Chamber of © 
Agucuhure, e 


tnd a mass of value to the 

The London Corn, Seed, Cattle, and kets of Monday 
are reported tm the Journal, which the. same 
eroning so as to meure to subscribers by the first post 


a Or 155. a year post free. 
Pubhsbed by W. PICKERING, sı, Arundel Street, Strand, W.C 
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“THE -GARDEN,” 
A Westy ndine Joia defod wiley tà Horecalte bead 


“THE GARDEN” io estates tp WiLCHA Ron aao F.L.S., Author 
of “Glardy Flowers, for V a The 


UU EODEM &c.; and the best Writers in 
every Gardening contributors to 
Tha RE am tas 1o ciel ui Segun ccs 


The Flower Garden. Hardy Flowers. 
v Town Gardens. 

The Y. Garden. ‘The Conservatory. 

Garden Structures. Public Gardana. 

Room and Window Gardens. Tho Greenhouse and Store. 
Notes and The Household. 

Market The Wild Garden. 

Trees and Shrubs. Garden. 

"THE GARDEN” may be obtained through all Newsagents and at the 
farrier tig at 1d. por - A EAT alo po, bad Gaye Son the 
Ofra Bt sr: for E „and ior. 64. for a Year, 
payable advance, and mud Ohy Pasta Specimen Copies (pastos 


37, Southampton Street, Covent Garden, W.C. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, 


Price Sirpence, monthly, a4 pages Svo., with occasional Illustrations, 


Conducted by J. W. Dovcras, R- McLacmriax, F.L.&., EK. C. Ryx, and 
opi F.RS., kc. 


contains standard articles 
cae lee 


the entire 
vols. may bo 


te London: JOHN VAN VOORST, 1, Paternoster Row. 
Ne Ciakas ko, socii o seit is iha EEG ef a bom: 
address, 


v 


THE LINGUIST, 


EDUCATIONAL REVIEW: 





A PLEASANT MONTHLY PERIODICAL (commencing 
Ist July, re 1874), on the Edom Antiquities, Scenery, Races, 
Creeds, and all Countries ; n also i 


Cree E Ney Publications British and. F Transla- 
tions in Prose and Verse, and tlerenghly practica? Lessons in 
and Oriental wenty 


London: Thomas Cook and S i 
Circes, E.C., and 105, 106; aae rt i Suet, Ses EC 





der and Stoughton, 27 and 31, Paternoster Row, 
“NATURE.” 

Nearly all the Back Numbers of NATUXE be obtained 
through any , oc of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all ions re- 
lating to #DVERTISEMENTS likewise be addressed. 


Now ready, Vol 9, bound in cloth, price 10s. 64, 
Cloth Cases for binding all the volumes, price 1s. 64, each. 
Roading Cases fo hold 26 numbers, price as. 64. 
To be had through any bookseller or newsagent, or at the 
Office, 
29, BEDFORD STREET, STRAND, W.C. 


W. LADD & CO. 


SCIENTIFIC INSTRUMENT MANUFACTURERS 
(By Appointonent to the Reyal Instituteen of Great Britain), 
Spectroscopes, Microscopes, Polariscopes, 
and every variety of Philosophical Apparatus, 


II & 12, BEAK STREET, REGENT STREET, W., 


AXD 
199, BROMPTON ROAD, S.W. 


ASTABLISHED 1843. 
ese pi 
RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 

is allowed 





by upwards of sco Medical Men to bo the most effec- 

roy die Heth treatment of Herne. Tho use ot 

a stoel so often H&rtful m its effecta, is here avolded, a 
soft b being the while the 

m, and 


£z inches 
JOHN WHITE, 228, Piccadilly. 
Price of s Stilo Tross, 1f P Is, Ód. 
» Doak pe ne and fer 495 Sas } 
eT ASTIC” STOCKINGS, "KNEE- CAPS, 





c, for Vasiooe Volna amd all cea of woke and 8 af the Lee 
Sprains, &c. They aro porous, In texture, 
ordinary stocking. 44. Gly TE. Gal, 104., 16s, cach. 


on over an 
free. 


JOHN WHITE, Manufacturer, 228, Plocadilly, London. 





JUDSON'S DYES.—18 Colours, 6d. each. 
RIBBONS, WOOL, SILK, FEATHERS, 
Completely dyed in so minutes without solling the hands. 
Foll Instructions suppHed Of all Chemists and Stationers, 
JUDSON’S DYES.—Dyeing at Home.— 


JUDSO SON'8 simple DYES are most useful and effectual. Ribbons, 
shawls, or any small article of can cemly be in 

a fow minutes saling tho hands, magonta, 
purple, pink, ponceau, &c. 


JUDSON'S DYES.—Photographic Paper 
Positives or. Photo-Prints should be in E 


JOD S  DYES.— Ferns, 


coloars, 
vem genia mia Aen t7 datiy ipn ams i a ean 


Prani S DYES,—Ink—Ink—Ink.—A 
malo ial a pent of belt as rcg BE ii oce annie by amply adding 


JUDSON'S DYES.—For Colouring Archi- 
tectural Piana, See Mock trouble may besavod in grinding up iren 
to a unifarm They may bb used 


Grasseb, 


bo 
JUDSON'S DYES.—For Staining Wood.— 
Dilnted with Water. They sink deoply into the fibre, and will not rab 
the Brown for 
satin ; also black, Lavender, 
SIXPENCE PER BOTTLE, 
Of Chemists and Oilmen in London, Chemists and UND 
Country. - 


^ saphi it E J- NATURE 22 (Oct. 22, 1874 








NEXT WEEK, medium 8yo. price ais. 


"^ DEEP-SEA FISHING AND FISHING-BOATS, : 


Mi Atoom of the Practical Working of the verlons Where round the: eri, falute ; wih Hato a De ne o 
the Boats; Nets, dnd other Gear in 





























=) 
BY EDMUND W. H. HOLDSWORTH; F.L.S., F.Z. 8. ko: jM 
7e 
LATE SECRETARY TO THE ROYAL SEA vISHiphirs COMMISSION. 
5 London? EDWARD STANFORD, ór AND 68 CHARING CROSS, S.W. 
, MUTUAL LIFE E ASSURANCE S LONDON AND CHILWORTH. 
- SCOTTISH - PROVIDENT INSTITUTION; wc UNWIN. AS BROTHERS, S, Prin tera 
i uale 1857 eee De Ter) T appia 
È, ST; ANDREW pirre ere NUN Cour Gogh, eee on. eet m UA 3 Oxford 
S Bei, LONDON 
The Focxim Efe tiem The inves * PROTOPLABM. x, Dien palate daar Speculative ' WS 
foe the Belen Ths 6 zot, 6d. Now dy Thid Edition- J. X A. Cucecan. 
i Was ches EEEE snd tho resolt s BIOPLÁSM, or LIVIN pu 16 Plates, Ge. G4. J. & A." 
o FOCAL cm whl he s DISEASE GERMS, end TREATMENT of the FEVERISH 
oe pel ean a i KIDNEY DISI eas URINAR ren Bost dha CALCULOUS 
CErcppepp rer rs s The MYSTERY of LIFE! DE ER Qui A: 
i fon ei n YAT thes te 6. The MICROSCOPE in MEDICINE. Firth Raton adlarged. 
tributed, Police may eventually large additions as in j.& a gh adlara 
charging the nual high rates. FR 7. HOW to WORK with the MICRÜSCOPR. ii si. Pall Mar, 
no cioe OF tim s ats E n a Ro Rng low premizms, BRINKLEY'S vin revised and 
‘eto Sie di a MG esas ruke pil be fmd eer pepe Tum af Trinity” By RUNEDÉ NT 
Coples of tha "Thirtyaizth Annual Report may be bad on application at paw D Astronomer T Tand, 
JAMES WATSON, Manager. London: LONGMANS & CO. 
j. MUIR LEITCH, Loddon Seo. i : B 
- ES NEW WORKS BY THE REV. J. G, WOOD, MA 
Just published, prico x! . ` $ na 
Rey. Dr. James Mai Martineaii. neaii- RELIGION 8s [osos Auer of" Horos Without findet àc. - ~ 
UT 8f DOORS: a Sélectiód of Original, 
` (Mew). mene of to « 
Eh bed dt 1854. Pm at visis Articles oli Practical al Matini, Hatay, enor wich ogia udo 
hus & Ko eh aid eognered da Wood by G. Pearson. Den Gre, plee 7r Oe 
i a INSECTS ABROAD: a Popular Account 
Goo Tea bye Smith and J. B. Zwicker, Wood by 
Dt: Russell E SYSTEM of MEDI.| a une ri erum e od ir . 
In Sro, price age cach. Home” by the samo - Bvo, price ai. cloth. UNE 
vd L DISKASES: or, Affections of the Whole System. London: LONGMANS & CO. ius 
Vol. IL-DIBÉADES of the NERVOUS SYSTEM ind of the STO- j RM SS = 
= ISEASES 4 de DIGESTIVE SYSTEM (conthmed); Di- |- 
eee Month į Diese of the Ronny : oo Jus publlahed. 
Yol ee ae Unies RN SY T ien. SEVEN LIFE-SIZED DIAGRAMS of the . 
Systema, ' ys Us br HUMAN BODY. By JOHN FRS FRCS, 
the MitLÀR & co., La " ? Puce: Anatomy to See” tpe Royal de igned expromly for | e, 
m ELEVEN a TERN pubis it the 
JEN ru pc li. ELA RITE qi br 
: WINTER and SPRING on the SHORES ok ieee EU I ers 
the Wividas, qr. Sets Graecus NINE BOTAN RAMS, . 
M tba MEDI Archipelago, Conca, Àlgeda, e of Lecturers, Schools, &c. Price zs tt i 
E Tey Sapa, sich Basie aa aT we Weise Chae = Prospectuses of the abore Works on application: 
i By DR. HENRY BENNET. ^ | London: ALFRED TARRANT 11, Serie Street, W.C. ; CHAPMÁN & 
Se J. & A. CHURCHILL, New Burlington Street. LL, Piccadilly, ‘and all Bookeellerg.” < 
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PHILLIMORE, D.C.L, Judge of the High Court cl 


Admiralty, &c. 8vo. 12s, 
The Extant Odes of Pindar. Translated | 


into English, with an Introduction and Short Notes by 
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THE PRACTITIONER: 


A JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 


$ EDITED BY 


T. LAUDER BRUNTON, M.D, F.R.S. 


MEMBER OF THE ROYAL COLLEGE OF PHYSICIANS ; 
CASUALTY PHYSICIAN TO ST. BARTHOLOMEW'S HOSPITAL ; AND LECTURER ON TERIA MEDICA AND 
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ORIGINAL COMMUNICATIONS :— 
EDITOR’S NOTE, 
W. R. BASHAM, M.D.—N Lithuria (Lithiasis), and Oxaluria. Part IL 
W. HANDSEL GRIFFITHS, Ph D., LR. C.P., LR S. Edin. —On the Feaching of Raters Medica and Therapeutics. ] 
DR. CLIFFORD ALLBUTT.—The Influence of the Nervous System and of Arsenic upon the Nutiition of the Skin. , 
ROBERT LAWSON, M.B. Edin —Neurotic Medicines ; with special reference to Camphor and its Mofobromide. 
SYDNEY RINGER, M.D.—A Successful Case of Traumatic Tetanus treated by large doses of Calabar Bean. 
DOUGLAS MORTON, A.M., M.D.— e and Su an. 


. MILNER FOTHERGILL, "MD, M.R.C.P.—The pace aoa a 
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MACMILLAN AND CO, LONDON. 
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THE JOURNAL OF INDUSTRY: 
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A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Condncted by Epwaxp Newsman, F.L.8. F.Z.8. kc, 
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a “ANIMAL MECHANISM. A Treatise on 


Terrestrial and Aerial Locomotion. J. MAREY, Professor at 
the Sites a Metab of ts end of Medicine. 
Second crown Bro, with x17 Illustrations, cloth, ss. 

THE DOCTRINE OF DESCENT AND 
DARWINISM. Professor OSCAR SCHMIDT (Unt of 
Strassburg), Crown ilustrated, cloth, st. y. 
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cauti rA dati te oi 
Now ready, Til Ehta, ee bly’ Extended, with Wood Engrar- 
ings, Frontispreca, and new Pancramic Mapa, post vo, Tas. 6s. 


WINTER and SPRING on the SHORES 


DR. mr imet BRELSU won: WORKS, 
L IO NE 


8 j 
16 Plates, ros. 64. Now cy, dud dle eE A. nunc. { 
a BIOPLASM, œ LIVING M e E J. € A 


CHURCHILL. 
3. DISEASE GERMS, and on the TREATMENT or te FEYER FEVERISH 
STATE. Edínon. '& ran 4 T. & A. 


Second. 

4 KIDNEY DISEASE URINAR DEPOSITS, end CERLCUTOUS 
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AND LITERARY SOCIETIES. 
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A NARRATIVE OF 


"THE EXPEDITION TO CENTRAL AFRICA 
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FOR THE SUPPRESSION OF ° 
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QRGANISED BY ISMAIL KHEDIVE OF EGYPT. e 
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tion of thesd Safes is forwarded post-fres on lication to UE AND LIDDELL, Sole Aye. ifs 
The list is Net Cash, and for quality’ annot be eal mpristh,, as they do, the in + 
quality mith molid flange, IDcE cue, and tho frame, and tha ty "m intersected met 

claw-bolts, and gunpowdér-proof TOIT The only recur: ^ d 
reliable Safes so. end, as proof thereof, isthe only Safe made adje t to bi ain le 
test with any kind of burglary’ appliances befote delivery. 


PRIZE MEDALS.- 
Paris, 1867. Havre, 1868. Dublin, 1865. ‘Oporto, 1868. Vienna, 2873. 








120, CANNON STREET, LONDON, E.C. 
"MAZELINE*»",.GOLD JEWELLERY. 








LD.—Buperseded by the above imitation ewellecy—solid, durable, and choip. 
ne GOED Pure initi pea ihe des Eahione Gkugishs Fre. bria Ian, Rc] 
* MAZELINE" GOLD JEWELLERY, - 
Verc ir omia gels edes i xat CREDE YET offered to the public, It is solid, durable, and chen», ‘staining | 


u sc 


appearance, which cannot 
Watches, a Alberts, Long ae ees ; Crosses, 1s. 64. to 44. Gd. ; L Ger P 
to 45r. ar. to sf. Chalus, to 8s. 6g, ; Lockets, ar to sr. 6s. If. 42. Tl: “Pag 
; Wedding and K Rings, 1s. to an 6d. ; Goat T Rip. s bd o 6e, Bracnlots, pr. to tor Ge Stude, rr. co 3r ^* tard: 
Di cast Pinas as 10.48 doc ca Ge b pi, rue is Gd. tobe. 6g.: Sots (em ), Brooch and Kar Ringr, 5) Un >o c (x 
Cases, as to 41 64. , Gents’ Snake Rings (Plain Head), ra Hend sot sot with Brilliant, &c., xr. 
Tho Proprietors baving devoted a large amount hes a length of time to the completion and production of tbe above, re r.a; eb c 
guarantoo otber a Superior, correct imitation of the precious metal, at prices withm the ~ae -F 07. 
CAUTION.—-C sndeavonring to imitate and foist upon the an and chr ee 


Foll-priced Catalogues and Pross Opinions of tho  MAZELINB" GOLD JEWELLERY tobeob.:. 
MESSER MACMILLAN & CO, 
WHOLESALE AND RETAIL JEWELLERS AND ELECTROLINE MANUI" (1 
15, DEVONSHIRE SQUARE, BISHOPSGATE, LONDON, E. 


P,O O, to be made payabio at oO t ted Etfixn. Without, ; 
AGENTS WANTED for the il mted Kingdom. LEERL ER | 


J L. OERTLING, 
TURNMILL STREET, NEAR FARRINGDON STREE^» :* 
(LATE OF 27, MOORGATE STREET, CITY), 
MANUFACTURER OF 


< . . GHEMIGAL, ASSAY, AND BULLION BALA.'C:' 


: Maker to the Bank of England, Amay Office of the Royal Mint, &c., &e 
B 
/ Hydrometer and Seccharomeser Keaerto the Board of Inland Raveove, - 
Council Medal, 1851. "m : imma. ^ d 
p 
Soxs, tm the (Mt Londen, mud rubi het’. T x 
TRECE us OG M Jo) Botid n. C: Coren ani Tuta, Oxober 4» dad: E 
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